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Specification of Letters Patent.

Patented Mar, 18,1913,

Application flled June 26, 1811. Serial No. 635,521,

1o «all whom it mmay concern: ‘

Be it known that I, Oscar A. Samiti, o
citizen of ‘the United ‘States, residing nt
Cleveland, in the county of Cuyahoga and

State of Ohio, have invented certuin new.

and useful Improvements in Metal-Work-
ing Machines, of which the following is n
specifieation. ‘

This invention relates to metal working

machines, and more particularly to auto-

matic multiple spindle machines, the pres-

ent improvement particularly comprising a.

combined automatic multiple spindle drill-
ing and tapping machine especially well
adapted for the making of pipe couplings,
the object of the invention being to provide
an improved machine of this character in
which the couplings are supplied to the ma-

chine by a suitable magazine and fed to the

rotary turret by one of the drills itself and

partially drilled, the companion drills suc-:

cessively drilling the blank or coupling from
the point where the immediately preceding

~drill stopped, and in which, after the com-

plete drilling of the coupling the same is

automatically tapped, the tap formingl thle‘
ank

means for removing the completed
from the turret, and in which also the blank
or work carrying spindles will be rotated at

the required slow speed to permit the proper-

(npping operation while at the same time
the work spindles and drills are so rotated

relatively to ench other that the drilling op-’
crations will be rapidly effected and the loss'

of time which would result by rotating the
work spindles slowly to permit the tapping

operation is avoided, and in which improved'

machine safety mechanisms are also pro-
vided which will permit the combined op-

erations of drilling and tapping to be car-
vied out in the same machine so that injury
and damage to the machine will be avoided-

should there be any imperfect feeding of the

blanks or should the tap be unable to per-

form its proper work by the breaking of a
drill, and in which also oil will be automati-
enlly fed during the tapping operation and

nutomatically cut off during the drilling op-;

eration,

In the drawings accompanying and form-’
ing pnrt of this specification, Iigure 1 illua-.
trates n sido view of this improved machino
on the megazing side thereof, portions at

each end being broken away; Fig, 2 illus-
trates a_similar view of the complete -
chine; Fig. 3 is n perspective view illustrat-
ing the rear end o?the machine and the oil-
ing mechanism for the tap; Fig. 4 is n cross-
sectional detail view of a portion of the
mechanism shown in Fig. 8; Fig. 5 is n side
view opposite to that shown in Figs. 1 and
2, illustrating a portion of the machine; Iig.
6 is a cross-sectional view taken in line 6—G.
Fig. 1; Fig. 7 is a detail view-of n portion of
the clutch mechanism shown in Fig. 6; Iigs.
8 and 9 are detail views, partly in section,
illustrating the driving means for the cam
shaft; Fig. 10 is a detail view illustrating
the tap mechanism; Figs. 11, 12, 13, 14, 15
and 16 are sectional views illustrating the
different positions of the drills and tap;
Fig. 17 is a partly cross-sectional view and
Fig. 18 a side view illusteating in part the
means for supplying a blank to the turret
chucks; Iig. 10 is a detail view of a part of
guch mechanism; and Fig. 20 is a detail per-
spective view of a part of the mechanism
shown in Figs, 53 and 6.

Similar characters of reference indicate
corresponding parts throughout the figures
of the drawings.

In a machine of the character referred to
it is necessary, in order to use a non-rotata-
ble tap, that the work spindles carrying the
blanks shall rotate at a relatively slow speed
to permit the proper tapping operation.
This slow speed of the work spind{es, how-
ever, would result in considernble loss of
time during the drilling operation, and
therefore, in order to avoid this loss of time
it is essentinl that the machine be so organ-
ized that notwithstanding the relatively
slow speed of the blank or work spindles
the product of the machine will not be rve-
duced by reason of this fact, and it is also
essential in an organization of this charac-
ter, that damage and injury to the machine
will not result should the blanks not be fed
oroperly or the drills break off during the
bril ing operation. To provide such a ma-
chine is therefore the gist of the present im-
provement. ‘

.. In the embodiment shown the operating

mechanisms are carried upon n suitable hed
or bnse 2. Tho rotary turret or work spin-
dle indexing mechanism comprises a rotury
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turret or cylinder 3 carrie,d.by a casing 4
fixed to the bed and having the usual lock-
ing bolt mechanism 5§ for holding the turret
or cylinder stationary on each indexing
thereof. Carried by this turret or cylinder
are a plurality of work spindles 6, shown as
four in nmnber, rotated by means of gears 7,
one carried by each of the spindles and in
mesh with a gear 8 carried on the spindle
shaft 9, which extends through the drill
slide and to the opposite end of the machine,
having fixed thereto at this point.a suitable
driving pulley 10 carrying a bevel gear 11,
which bevel gear is in mesﬁ with a bevel gear
12 mounted on a shaft having a bevel gear 13
at its opposite end and in mesh with a bevel
pinion 14 mounted on a shaft 15 supported
transversely in the bed of the machine, and
which shaft, by means of a suitable sprocket
chain and change gearing, (not shown) im-
parts motion to a worm shaft 16, the worm
17 of which is loosely mounted thereon for
the purpose hereinafter explained, and
which worm is in mesh with a worm wheel
18 fixed to the cam shaft 19,

The turret or cylinder is rotated or in-
dexed from the cam shaft 19 by means of a
fan gear 20 fixed to the shaft and the teeth
of which gear are in mesh with teeth 21
carried by the cylinder or turret, whereby
the turret is ind)t;xed at predetermined in-
tervals. Each of the wor\( spindles is pro-
vided with a blank receiving chuck opened
and closed by suitable cam mechanism 22
carried by the cam shaft 19 in the usual
manner. On the worm shaft 16, upon
which the worm 17 is loosely mounted, is
located a pair of clutch members 22 and 23,
the cluteh member 22 being keyed to the
shaft 16 and sliding thereon and having the
ustial groove 24 for the purpose hereinafter
specified, while the clutch member 23 is fas-
tened to the loosely mounted worm 17, it
having a suitable bearing in the bed of the
machine, From this it follows that when
the clutch members are in engagement the
worm will be rotated and thereby the worm
wheel, to impart motion to the cam shaft
but when out of engagement the worm will
be idle and therefore the rotation of the
cam shaft ceases. The purpose of this or-
ganization will be explained hereinafter.,

Mounted upon the bed of the machine is
u sliding tool carrier 30 bored to receive
three tool spindles 81, 82 and 83 located in
line with three of the work spindles 6 when
in their working position. In these tool
spindles are secured drill holders 84. For
rotating these drill holders 84, located in
step formation, that is to say so arranged
that one drill will project beyond a com-
panion drill, there is housed on the spindle
shaft 0 a sliciing gear 33 in mesh with a spur
gear 36, which is keyed to a-shaft 87 having
i bearing in a bracket 38 secured to the

1,056,066

sliding tool carrier. . On the opposite end
of this shaft 37 is keyed another spur gear
39 in mesh with a gear 40 keyed to drill
spindle 31. A gear 41 is keyed to spindle
33 and a gear 42, carried by a stud 43, is in
position to mesh with gears 40 and 41, and a
gear 44 is keyed to spindle 32 and is in mesh
with gear 39. This method of gearing

drives all three drill spindles right handed

from the spindle shaft 9, which runs through
and has its bearing, as hereinbefore stated,
in the turret or cylinder 3 and carries the
gear 8 in mesh with the spur gears 7 car-
ried by the work spindles 6, thus driving

the work spindles in the opposite direction .

from the drill spindles, so that the work
spindles can be rotated at a speed to suit the
tap hereinafter referved to, while the drill
spindles can be rotated at a greater speed to
suit the drills, this being effected by chang-
ing the gears carried by the tool slide. In
other words, the work spindles must be ro-
tated at a sufliciently slow speed (o permit
the tap to run easily and cut through the

blank, as a steel tap cannot be run in at a .

high speed, there being a fixed standard at
which the work spindles can be rotated to
permit the proper tapping operations, and
therefore, as stated, t}Ie work spindles must
be run slowly in order to permit the tapping
operation to be effected; but in order to
drill at a high speed and thus turn out the
product quickly, the drills are run in the op-
posite direction and faster than the work
spindles are run, thus giving a much greater
speed than could otherwise be abtained,

On the tool slide or sliding tool carrier 30,
under the drill spindle 32, a slide 50 is
gibbed in the usual way. On this slide
50 is a long bearing 51 bored in line with
one of the work spindles when the cyvlinder
is in its working position. This bore ix
bushed to suit the dinmeter of the work
blanks to be tapped. At the rear end of this
slide is pivoteé a swinging bearing 52 also
bored to the size of the work blanks. These
two bearings 51 and 52 hold the curved tap
58. This swinging beuring 52 is cssential
in order to relieve the strain on the tap when
the completed work blanks are passing over
the shank of the tap. The nction of this
bearing can be pluin‘y observed in Fig. 10.
In other words, when a blank is passing over
the threaded portion of the tap it comes
into contact with a blank that has previously
been threaded and pussed over the threaded
portion of the tap, so that eventually the
shank of the tap will be comnpletely inclosed
with complete& or tapped blanks. Each
blank passing over the t{u‘euded portion of
the tap and coming into contact with a blauk
that has just previously passed over the tap,
has to make room for itself on the shank of
the tap by forcing the blanks ahead of it
the length of a blank. If the tap remained
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in its neutral position during the tapping
operation i1 the bearings 51 and 52, which
neutral position is central with the bores
of such bearings, there would be no ad-
vantage in having the bearing 52 swing, but
as the tap passes through the blank it causes
the curved end thercof to advance laterally
the length of the threaded portion of the
tap, which would cause it to cramp in the
bearing 32 so that the blank would not be
allowed to freely pass aver the shank of the
tap; but by having this bearing 52 swing
it automatically changes its position of aline-
ment with the travel of the tap, thus reliev-
ing the cramping of the blanks when they
are passing over the shank of the tap. The
tap slide 50 is operated toward and from
the turret hy means of a lever 60 and a sult-
able stud 61 and roller G2 engaged by 'a
cam on the cam drum mounted on the cam
shaft 19 hereinbefore referred to. The end
of this lever 60 is located between an ex-
tension 63 on the slide 50 and a spring
plunger 64 carried by the slide, so that when
starting the tap into the blank the slide 50
pushes against the plunger 64 and avoids all
danger of spoiling the threads in the work
blank.

From the foregoing it will be observed
that although the tap slide is carried by the
tool carrier or slide it also has a movewent
independently thereof-at the proper time to
permit the tapping operation, and that by
means of the swinging or swiveled bearing
52 the tapped blanks can be properly fed
from the curved shank of the tap -without
any cramping thereof, the tap thus operat-
ing not only to tap the blanks, but to feed the

“same from the chuck of the work spindle
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when such chuck is opened at the proper
time by the mechanism provided for that
purpose. thus obviating the use of any cject-
g techanism fer ejecting the completed
blanl. -

. The feeding mechunism far feeding the
blanks successively ta the ciiicks of the work
spindles comprises x magazine 70 carrying
the cut eff blanks. The lower end of this
magazine 1s secured to a housing 7L dove-
tailed to the main bLed of the nuachine for
novement toward and from the turvet. In
his housing, and supporred to dide easily
t right angles to the axix of the work

spindles, is a shde T30 At 2 suitable dis-

tance from the inner end of this slide 73 s |

bored  a hole T4 having {lie swine diameter
as the work blanks. which hole i located in
oxact alinement with one of the work
tpindles when the turret is i its stopped
hasition and with a drili in the drill spidie
A slot T3 1s machined in the end of this
slide fo communieate with the hojeo aud
which sict is shightly larger in diameter than

w2
e,

Ahe drill to allgw i o pass over the drill

when the driil is operating on the work or

i

i
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blank in the work spindle. In the housing
71, at the required distance from the {ront
end thereef and at right angles to the slide
73, is bored a hole 76 of the same diameter
as the work blanks, which hole will be in
alinement with the hole 74 in the slide 73
when the latter is retracted, and over this
hole 76 the blank carrier or miagazine 70 is
belted so that the work blanks will succes-

sively drop into this hole 76 of the housing.

71 and net interfere with the working of the
slide 73. For pushing the blanks.from the
hole 01" opening 76 in the housing into the
hole or opening of the slide 73 a suitable
plunger 77 is supported on the bed in aline-
ment with this hole 76. To the outer end of
this plunger is fastened a lever 78 pivatally
supported on the bed of the machine, and
which lever i operated by a cam 79 on a
«am dram carried by the cam shaft, by
means of which the plunger will be operated
at the proper time to push a blank into the
slide 73, a suitable spring 80 being provided
on the plunger for returning the plunger or
rod to its normal position. :

For operating the slide 73 a slottec
bracket 81 is bolted to the bed of the ma-
chine. One end of this bracket is extended
downward and carries a pivoted lever 82 on
the lower end of which is fastened a short
lever 83, the opposite-end of which is secured
to a master lever 84, which lever 84 is piv-

otally supported at its upper end by a

bracket 85 secured to the bed of the ma-
chine, while its lower end cariies a roller
86 in position to contact with.a suitable cam
87 carried by a cam drum 88 on t! « camshaft
19, cee Fig. 17. The upper end of the lever
82 is crotched to receive a sletted link 89,
the opposite end of which link 89 is piv-
otally secured to the slide 73 at the outer
end thereof.” IToused in the crotched end
of the lever 82, see Fig. 19, are two spring
plungers 90 and 91, the inner ends of which
are adapted to engage depressions 92 and
93, one on each side, in the end of the slotted
link- 89, and thus form the connecting means
hetween the lever 82 and the slotted link.
The springs of these plungers are strong

enough to withstand the strain of feeding

the slide T3 to its proper position. Should
the slide 78 clog the plungers will be forced
out of the depressions so that the lever 82
can move ferward in the stet of the link and
thus allow the plungers to slide freely in the

slet without operating the slide 73. On the

return of the lever 82 the plungers will au-
tomatically preject into the depressions in

: the sides of the slotted link, thereby again

forming a proper connecticn.  This wecha-
nism thas avoids the bieaking of the parts
due to any mmperfect feeding of the blanks
into the bere or opening of the slide 75,

To the hed of the machine, on the tap side
thereof, is dovetailed a bracket 100, to which
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bracket 1s pivoted a lever 103, to the front
end of which is fastened a pldte 104 directly
in front of the work spindle. On the other
end of this lever 103 1s fastened a tapered
steel mclined shoe 105. Secured te the bed
of the machine are brackets 106 and 107, in
which is boused a shaft 108, on one end of
which is fastened a lever 109 having a roller
110 in contact with the mchned steel shoe
105. A clutch lever 111 is fastened to the
shaft 108 and engages in the groove 24 of
the sliding clutch member 22 keyed to the
worm shaft 16.

From the foregding it will be observed
that should a piece of work not be removed

fram the work spindle by the tap, as for in-

stance should the tap be prevented from
passing through the blank by the breaking
of the drill so that the tap cannot remove
the blank frony the cliuck upon the indexing
of the cylinder, this imperfect work blank
will come into contact with the lever 103,
which will thus operate” the shaft 108 and
disconnect the clutch members 22 and 23
and thus prevent the cam shaft from turn-
ing and so prevent furtheér rotation:of the
turret or cylinder, and consequently prevent
breakage of the sevéral parts, for instance
the feedlno mechanism and any of the drills.
In other \\‘ords, on the stoppage of the cam
shaft the cperation of all the miechanismg
depending upon it are also stopped.

For supplying the proper quantity of oil

to each of the work spindles as they are suc-

cessively brought into tapping position each
of the four spmdles is .provided with a
housed bronze bushing 115 drilled with a

‘suitable countersunk holc 116 to receive the

tapered end of a plunger 117 carried by a

suitable beaving 118 supported at the rear
end of the bed. Into the bearing 118 is
tapped aun oil-conveying pipe 119. The
plunger 117 is provided with an axial open-
g from the front end thereof and with a
cross hole communicating therewith, which
cross hole, when the plunger projects into
the branze bushing of a work spindle, is in
ceinmunication with the end of the oil- -sup-
ply pipe 119, so that ail will then be allowed
to flow from pipe 11¢ through the plunger
117 into the spindle.  To the outer end of
the plunges 117 is fastened a slotted lever
120 by means of a pin 121. The lower end
of this lever 120 is pivated to a bracket 122
on the bed of the machine, and by means of

a cam 123 on a cam drum 124 and a con-.

- necting member 125 and spring 126 the plyn-

60

“65

ger 117 is drawn into and out of the con-
nection with the work spindle at . the re-
quired time, so that when each work spin-
dle is brought into position for the tapping
aperation cil is allowed to freely flew into
the same. Just before the cyvlinder indexes
to a new pesition tlic plnn«wr 117 is with-
drawn and held in such position unfil the

1,066,066

cylinder has been indexed, when it enters
the next succeeding spindle, the oil being

| shut off dutomahcallv during the interval

by reason of the fact that the plunger is
moved away from the oil-supply pipe tapped
into the bearing 118. As the blank has been
completely drilled or bored when it is car-
ried by the turret to the tapping position,
it follows that the oil supplied at the rear
end of the spindle, when the blank is in its
tapping position can flow through such spin-
dle and the blank and so flush the latter
and clear it of chips and pieces of metal and

70

also-act upon the threaded end of the tap -

as it penetrates the blank, and so maintain
the same thoroughly lubricated at the point
where most needed, namely at the end of
the tap within the blank.

In operation, the rod or plunger 77 hav-
ing pushed a blank from the opening or hole
in the housing 71 into the opening or hole

‘of the slide 73; the slide 73 is caused to ad-

vance through the medium of the levers 82,
83-and 84 and the cam mechanisin provided
for operating these levers, until the blank
is in-alinement with the lower work spin-
dle at one side of the turret. "The tool slide
is then rapidly advanced by the usual cam
mechanism provided on the cam shaft for
that purpose, whereupon the drill in the
drill spindle pushes the work blank from the

80

85

90

slide 73 into the chuck of the work spindle, .

which chuck has of course been opened or
released by means of the usual cam pro-
vided for this.purpose, whereupon the chuck
is closed to grip the work blank. When the
blank has been properly gripped by its
chuclk the continued rapid advance of the tool
slide is retarded to the speed passibile to en-
able the drill to drill the work blank. These
two speeds are regulated by means of cams
on the cam drun on the cam shaft. In the
meantime the slide 73, through the levers
hereinbefore referred .to, is withdrawn to
its loading position. -
drum for operating the tool slide has, a
lead that will carry the drill one-third way
through the work blank. When the tool

‘slide has advanced to the extreme length of

travel
the ca

is returned rapidly by means of
on the cam drum to its initial posi-

tion and the cylinder is indexed in the usual
way, thus bringing this same work blank

which has been drilled one-third the dis-
tance - thereof into line- with spindle 31,
whereupon the tool slide is again advanced
in the manner hereinbefore explained, while
the drill in spindle 31 starts to drill where

‘the drill'in-spindle 33 left off, thus-drilling

a blank two-thirds.of the way therethrouvh
When this drilling operation is completed
the tool slide is again retracted and the cyl-
inder indexed, thus bringing the same blank
into alinement with the drill of drill spin-
dle 32, whereupon as the slide again ad-

The cam on the cam’

102

115

120

125

13¢
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vances the drill in this spindle 32. starts
drilling where the last drill left off and
drills the last third or through the ‘entire
blank, whereupon the tool slide returns.to
its neutral position. The cylinder is again
indexed to the last or fourth position, bring-
ing the completely drilled blank into line
with the tap, whereupon the tap is advanced

“into the blank by the means provided for

16

1%

20

25

35

“another, the tapping operation’in

that purpose, and when the threaded portion
of the tap- has passed through the work
blank the chuck of the work spindle is
opened in the usual manner, thus allowing
the work slide to_recede to its initial posi-
tion, the tup removing the blank from the

work spindle. Thus the complete indexing

of the spindle and the succeeding advanc-
ing and retracting of the tool shide with its
plurality of drills, one projecting. beyond
another, results in one complete drilled and
tapped blank at each complete indexing of
the cylinder, while .tlie successively tapped
blauks are withdrawn from the work spin-
dles and discharged from the free end of the
curved tap shank. ‘ :

Of caurse it will Le understood that while
one drill is drilling a third of the way into a
blank a ¢ompanion drill is drilling a pre-

. vigusly drilled blank from the point where
3Q

the first drill left off, while another drill is
drilling ancther blunk from the point where
the second drill left off, and that while these
drilling Gperations are going tu at a rela-

iively rapid speed by reason of the fact that |

the drills are rapidly rotated in one direc-
tion while the work blanks are rotated in
the fourth

~wark spindle 1s also proceeding, the work

4Q
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spindles, however, being rotated sufficiently

slow to permit the proper effective opera-
tions of the tap, the successive drilling
operations occurring, the first at the battom
of the turret at the same side as that on
which the magazine is located, the second
at the top of the turret at the smine side as
the magazine, the third on the opposite side
of the magazine atl the top, while the tap-
ping operation takes. place at the bottom
of the turret on the side opposite to the
magazine. Thus iU will be observed that the

first deill not only dritls the blank through

one-third thereof, but that this drill also acts
to feed the blank into the chuck, pushing
the blank from the slide 73 into the chuck
to pernit the same to be gripped and then
continuing to drill the blank through one
third thercof. 7 » o

By the present improvement T am enabled
materially to increase the quantity of the
product of the machine. -

Tu operation, as scon as the tap bas comn-
pleted the tapping operation it starts back
and pulls the blank from th¢ chuck, which
is opened to permit this to“be done, this
reteacting movement of the tap being inde-

8

.pendent of the retracting. movement of the

tool slide. By using one of the drills as the .

means for feeding or pushing the blanks
into the chuck it makes it" possible to do
away with an independent plunger to push

‘the blanks into the chuck, and thus enables

another drill to be used in the machine, for
the reason .that when a plunger is used no

tap in its bearings. o _
I ¢laim as my invention: o
1. In a machine of the class deseribed, the
combination of a turret having a plurality

70

“work can be done upon the blank until the
‘blank is indexed to a succeeding . position.
‘By having the tap formed with a curved
‘shank it will be understood that the tapped-
‘blanks form the means for supporting ‘the

75

80 -

of work spindles adapted to carry blanks, |
means for. indexing the turret, ineans for -

rotating the work spindles in- one di-
rection at a relatively slow speed, a
sliding tool carrier carrying a plu-

tool carrier, means for rotating the tools in
a direction opposite to the direction of rota-
tion of the work spindles and at a rela-

tively rapid speed as compared with the
-speed of the work spindles, wheéreby: the
-cutting speed «of the-tools is increased not--

withstanding the decreased rotation of the

‘work spindles, and means for threading each
_successive blank at thé speed at which said,
‘blank is ratated. - . : : :

85

-rality of tools, means for reciprocating said -

20

85

2.-In'a machine of the class de‘s‘cribéd, the. ..

“combination of-a turret having a plurality
‘of work spindles adapted to carry blanks,
‘means for indexing the-turrét, means- for
rotating the work spindles in one direction
at a relatively slow speed, a sliding tool car- .
‘rier carrying a plurality of tools, means

for - reciprocating. the tool cariier, means
for rotating the tools in a direction
opposite , to the direction of rotation of

100

105

the worle spindles and at a relatively rapid .

speed as.compared with the spesd of the

work spindles, whereby the cutting speed of

-the tools is increased notwithstanding the
-decreased rotation of the work spiudles, and

means for tapping each successive blank at
the speed at which said blank is rotated and
comprising a tap and wmeans for operating
the sanie, the tap being effective to with-
draw the tapped  blank from its work
spindle and for discharging the same from
the free end thereof.

3. In a machine of the class described, the
combination of. a turret having a plurahity
of work spindles adapted to carry blanks,
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means for indexing the turret, means for .

rotating the work spindles in one direction

at a relatively slow speed, a sliding tool car-.
rier cartying a plurality of tools, means for,

recipracating the tool carrier, means for
rotating the tools in a direction opposite to
the direction of rotation of  the work
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spindles and at a relatively rapid speed as
compared with the speed of the. work
spindles, whereby the cutting speed of the
tools is increased notwithstanding the de-
creased rotation of the work spindles, and
means for tapping each successive blank at
the speed at which said blank is rotated and
comprising a curved ended tap, means for
operating the same, the tap being effective
to withdraw the tapped blgnk from its work
spindle and for discharging the same from
the free end thereof, and swinging means
for supporting the curved end of the tap

‘thereby to prevent the cramping of the

blanks as they pass along the tap.

4. In a machine of the class described, the
combination of a turret having a plurality
of work spindles adapted to carry blanks,
means for indexing the turret, means for
rotating the work spindles, a sliding tool
carrier carrying a plurality .of tools set one
in advance of another, means for locating
a blank in position relatively to each .of
the work spindles, means for reciprecating
said tool carrier so that the most advanced

tool will feed a blank to the work spindle, |

and means for rotating the tools.

5. Im a machine of the class described, the
combination of a turret having a plurality
of work spindles adapted to carry blanks,

means for indexing the turret, means for
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retating the work spindles, a sliding tool
carrier carrying a plurality of drills set one
in advance of another, means for recipro-
cating- said tool carrier, means for rotating
the drills, and means for tapping each suc-
cessive blank and comprising a curved end-

_ed tap, means for operating the same, the

tap being effective to withdraw the tapped
blank fram its work spindle and for dis-
charging the same from the free end of the

tap, and swinging means. for supporting the’

curved end of the tap thereby to prevent the
cramping of the blanks as they pass along
the tap. ’

6. In a machine of the class described, the

combination of 'a rotary turret having a
plurality of work spindles adapted to carry
blanks, means for 'indexing the turret,

means for rotating the work spindles, a slid- -

ing tool carrier carrying a plurality of drills
set one in advance of another, means for lo-
cating a blank in alinement with a work
spindle and with one of the drills,. and
means for operating the tool carrier where-
by one of the drills will feed a’'blank to a
work spindle and drill the blank part way
therethrough, the companion drills operat-
ing from points where the preceding drills

left off.

7. In a machine of the class described, the
combination of a rotary turret having a
plurality of work spindles adapted to carry

blanks, means for indexing the turret,

means for rotating the work spindles, a slid-

ing tool carrier carrying

1,056,066

L ; a plurality of
drills set one in advance of another, means
for locating a blank in alinement with g
work spindle and with one of the drills,
means for operating the tool carrier where.
by cne of the drills will feed a blank to a
work.spindle and drill the blank part way
therethrough, the companion drills operat-’
ing frem' points where the preceding drills
leit off, and mieans for' tapping each suc-
cessive blank. ‘ o

8. Tm a machine of the class described; the
combination of a rotary turret having a plu-
rality of wark spindles adapted to carry
blanks, .means for indexing the ‘turret,
means for rotating the work spindles, a.
sliding tool carrier carrying a plurality of
drills set on€ in advance of inother, means
for locating a blank 'in alinement with a
work spindle and with one of - the drills,
means for operating the tool carrier where-
by ‘one of the drills will feed a blank to a
work spindle and drill the blank part way ,
therethroiigh, the companion drills. operat-
ing from peints where the preceding drills
left off, and means. for tapping each sue-
cessive blank and comprising a curved end-
ed tap, wmeans for operating the same, the
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tap being effective to withdraw the tapped

blank from its work spindle and for dis-
charging the same from the free end of the
tap, and swinging means for supporting the
curved end of the tap thereby to. prevent the
cramping of the blanks as they pass along
the tap. . ' o -
9. In a machine of the class described, the’
combination® of a turret having a plurality
of work spindles adapted to carry blanks,
means for indexing the turret, means for
rotating the work spindles in one direction
at a relatively slow speed, a sliding tool car-
rier carrying a plurality of tools set one in
advance of another, means for reciprocating
said tocl carrier; means for rotating the
tcels in a directien opposite to the direction
of rotation of the work spindles and at a
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relatively rapid speed as compared with the -

speed of the work spindles, whereby the cut-
ting speed of the tools is increased notwith-
standing ther decreased rotation of the work

11% .

spindles, anC means for threading each suc-

cessive blank at the speed at which said
blank is rotated. :

10. Tn a machine of the class described,
the cembination of a turret having a plu-
rality of work spindles adapted to carry
blanks, means for' indexing the turrvet,
means for rotating the work spindles in
one direction at a relatively slow speed, a
sliding teol carrier carrying a pluvality of
tools set one in advance of another, means
for veciprocating said fool -carrier, means
for rotating the tools in a direction oppo-
site to the directien of rotation of the work
spindles and at a velatively rapid speed as
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compared:with the speed: of the work spin-

dles, whereby the ¢utting speed of the:tools

is increased notwithstanding : the decreased:

rotation of the workspin(ﬁes,-and means
for tapping each: successive: blank at the
speed at which said blank is‘rotated. =
11; In a machine of the ‘class:described,
the combination of a turret having-a plu-
rality <of work: spindles adapted to carry

blank, ' means: for:' indexing- the - turret,

means for rotating the work spindles in one

set one in-advance of another, means for
reciprocating  said 'tool- carrier, means for
rotating the tools in: a direction opposite to
the direction of rotation of the work spin-
dles and at a relatively rapid speed as com-
pared with the speed of the work spindles,
whereby the cutting speed of the tools is
increased notwithstanding the decreased ro-
tation of the work spindles, and means for
tapping each successive blank at the speed at
which said blank is rotated and comprising
a tap and means for operating the same,
the tap being effective to withdraw the
tapped blank from its work spindle and for
discharging the same from the free end
thereof.

12. In a machine of the class described,
the combination of a turret having a plu-
rality of work spindles adapted to carry
blanks, means for indexing the turret, means
for rotating the work spindles in one direc-
tion at a relatively slow speed, a sliding
tool carrier carrying a plurality of tools set
one in advance of another, means for recip-
rocating said tool carrier, means for rotat-
ing the tools in n direction opposite to the
direction of rotation of the work spindles
and at a relatively rapid speed as compared
with the speed of the work spindles, whereby
the cutting speed of the tools is increased
notwithstanding the decreased rotation of
the work spindles, and means for tappin
each successive blank at the speed at which
said blank is rotated and comprising a
curved ended tap, means for.-operating the
same, the tap being effective to withdraw
the tapped blank from its work spindle and
for discharging the same from the free end
thereof, ang swinging means for supporting
the curved end of the tap thereby to pre-
vent the cramping of the blanks as they pass
along the tap, - . '

13. In a machine of the class described,
the combination of a turret having a plu-
rality of “work spindles adapted to carry
blanks, means for indexing the turret, means
for rotating the work spindles in one direc-
tion at a relatively slow. speed, a sliding
tool carrier cnrrying:va‘ %Iurulity\_:,o.f -tools
set one in-advance.of another, means for re-
ciprocating the tool carrier, means for rotat-
ing the tools in a direction opposite to the di-

‘ralit
- blanks, means for indexing the turret, means

_reciprocatin
‘tating the
'the direction of rotation of the work spin-

-pared with the speed of t

7

rection of rotation of the work spindles and
at a relatively rapid speed as compared with

-the speed of the work spindles, whereby tho
cutting speed of the tools is increased nct-

withstanding the decreased rotation of the
work spindles, means for locating a blank

.in-alinement with a work spindle and with
one of the tools whereby on the forward
'movement of the sliding tool carrier the

tool will feed the blank to the work spindle,

“and means for tapping each successive blank
direction at a relatively slow: speed,-a slid- |
ing tool carrier carrying a plurality of- tools |

at the speed at which said blank is rotated.
14, In a machine of the class described,
the combination of a turret having a plu-

-rality of work spindles adapted fo carry

blanks, -means for indexing the turret.
means for rotating the work spindles i one
direction at a relatively slow speed, a slid-
ing tool carrier carrying a plurality of drills
set one in advance of another, means for
reciprocating the tool carrier, means for
rotating the drills in a direction opposite
to the direction of rotation of the work
spindles and at a relatively rapid speed as
compared with the speed of the work spin-
dles; whereby the cutting speed of the tools
is increased notwithstanding the decreased
rotation of the work spindles, means for
locating a blank in alinement with a work
spindle and with one of said drills whereby
said drill will feed the blank to the work
srindle and drill the blank (Fnrt way there-
through, the companion drills operating
from points where preceding drills left off,
and means for tapping each successive blank
at the speed at wgich said blank is rotated
and comprising a curved ended tap, means
for operating the same, the tap being effec-
tive to withdraw the tapped blunk from its
work spindle and for discharging the same
from the free end thereof, and swinging
means for supporting the curved end of the
tap- thereby to prevent cramping of the
blanks as tf;ey pass along the tap.

-15.-In a machine of the class described,
the combination of a turret having a plu-
of work spindles adapted to carry

for rotating the work spindles in onc direc-
tion at a relatively slow speed, a sliding
tool carrier carrying n plurality of drills
set one in advance of another, means for

the tool carrier, means for ro-
rills in a direction oppasite to

dles and at a relatively ru{)id speed as com-
e work SYin(llus,

whereby the cutting speed of the tools is in-

~creased notwithstanding the decreased rota-
"tion of the work spindles, means for locating
_a-blank in alinement with a work spindlc

and .with one of said drills whereby said
drill will feed the blank to the work spindle

“and drill the blank part way therethrongh,
-the companion drills operating from points
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where precéding— dfillé'l'eftt*"oﬁ', means  for
tapping each successive blank at the speed.

at which said blank is rotated and compris-

ing a curved ended tap, means for operat-

effective  to
k from its work

ing the same, the tap ‘bein
withdraw the tapped glun
spindle and for discharging the same from
the free end thereof, swinging means for
supporting the curved end of the tap there-
by to prevent cramping of the blanks as
they pass along the tap, and means operated
by an unextracted piece of work for throw-
ing o part of the driving mechanism out of
operation on the failure of the tap to ex-
tract such piece of work.

16. In a machine of the class described,
the combination of a turret having a plu-
rality of work spindles adapted to carry
blanks, means for indexing the turret, means
for rotating the work spindles in one direc-
tion at a reTutive]y slow speed, a sliding tool
eartieir carrying a plurality of drills set one
in advance of another, means for reciprocat-
ing the tool carrier, neans for rotating the
drills in a direction opposite to the direction
of rotation of the work spindles and at a
relatively rapid speed as compared with the
speed of the work spindles, whereby the
cutting speed of the tools is increased not-
\\'ithstun(\ing the decreased rotation of the
work spindles, means for locating a blank
in alinement with a work spindle and with
one of sanid drills whereby said drill will
feed the blank to the work spindle and drill
the blank part-way therethrough, the com-
panion drills operating from points. where
preceding drills left off, means for tappin
each successive blank at the speed at whic
snid blank is rotated and comprising a
curved ended tap, means for operating the
snme, the tap being effective to withdraw
the tapped bllnmk from its work spindle and
for discharging the same from the free end
thereof, swinging means for supporting the
curved end of the tap thercby to prevent
cramping of the blnnll()s as they pass alon
the tap, means operated by an unextra‘cteﬁ
picce of work for throwing a part of the
driving mechanism out of operation on the
failure of the tap to extract such Eiece"of
work, and means for preventing the feed-
ing of n blank should the feeding mecha-
nism become clogged. '

17. In n machine of the class described,
the combination of a rotary turret having a
plurality of work spindles, means for in-
dexin{,_; the turret, means for- rotating the
gpindles, n sliding tool carrier carrying a
plurality of tools set one in advance of an-
other, menns for locating a blank in aline-
ment with a work spindle and with one of
the tools and including driving means there-
for, means for operating the tool carrier so
that the most advanced tool will feed a
blank to a work spindle and opernte there-
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‘on, the companion tools operating from
“points where the preceding tools left off, and

means permitting the blank locating means

‘to be ineffective and to remain stationary

should the same become clogged, without in-
terfering with the operation of such driving
means.

18. In a machine of the class described,
the combination of a rotary turret having a
slurality of work spindles, means for in-
hexin the turret, means for rotating the
spindles, a sliding tool carrier carrying a
plurality of drills set one in advance of an-
other, a magazine for carrying blanks, slid-
ing means for feeding blanks successively
in alinement with one of the work spindles
and with one of the drills and including
driving means therefor, means for operating
the tool carrier whereby one of the drills will
feed a blank to a work spindle and drill the
blank part way therethrough, the com-
panion drills operating from points where
the preceding £‘il]s le%t- off, and means for
permitting the sliding blank feeding means

to be ineffective and to remain stationary g

should the same become clogged, without
interfering with the operation of such driv-
ing means.

19. In a machine of the class described,
the combination of n rotary turret having a
plurality of work s sindles, means for index-
ing the turret, a sliding tool carrier carry-
ing a plurality of drills set one in advance
of another, means for locating a blank in

-alinement with a work spindle, means for

o]pernting the tool carrier whereby one of
the drills will feed a blank to a work spindle
and drill the blank part way therethrough,
the companion drills operating from points
where the preceding drills left off, a tap for
tapping each successive blank and extract-
ing the same, and means operated by an un-
oxtracted piece of work for throwing a part
of the driving mechanism out of operation
on the failure of the tap to extract such
piece of work.

20. In a machine of the class described,
the combination of a turret having a plu-
rality of work spindles adapted to carry
blanks, means for indexing the turret, a slid-
ing tool carrier carrying a plurality of tools
get one in advance of another, means for re-
ciprocating the tool carrier, means for lo-
cating a lﬁank in alinement with the work
spindle and with one of the tools whereby
gaid tool will feed n blank to the work
spindle and operate upon the same part way
therethrough, the companion tools operat-
ing from points where the preceding tools
left off, means operated by an unextracted
gigcg of work for throwing a part of the

riving mechanisin out of operation on tho
failure of the tap to extract such piece of
work, and means for tapping each succes-
sive blank and comprising a tap effective to
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withdraw the tapped blank from its work
spindle and for discharging the same from
the free end thereof.

21. In a machine of the class described,

the combination of a turret having a plural-

ity of work spindles adapted to carry

blanks, means for indexing the turret, a siid-’

ing tool carrier carrying a plurality of tools,
means -for reciprocating the tool carrier,
means for rotating the spindles or tools,
whereby one or more of the blanks will be
completely penetrated during each revolu-
tion of the turret, each of said spindles hav-
ing an opening entlrely therethrough, and
oll supply mechanism for automatically sup-
plying oil to the rear end of each work
spindle.

22. In a machine of the class described,
the combination of a turret having a plural-
ity of work spindles adapted to carry blanks,

means for indexing the turret, a sliding tool-

carrier carrying a plurality of tools, neans
for reciprocating the tool carrier, means for
rotating the tools, means for t.1pp1ng each
successive blank and comprising a tap,
means for operating the same, and ineans
for autematically supplying oil to eaclk work
spindle from the rear end of such spindle
during the tapping operation.

23. In a machine of the class described,
the combination of a tuwwrret having a plma]—
ity of work spindles adapted to carry
blanks, means for indexing the turret, a
sliding tool carrier carrying a ])hualitv of
tools, means for reciprocating the tool car-
rier, means for rotating the work spindles
or the tools, means for tapping each succes-
sie blank and comprising a tap and means
for operating the same, and means for auto-
matically supplying oil at the rear end of
each work spindle during the tapping oper-
ation and for cutting off the same during the
indexing of the turret.

24. In a machine of the class described,
the combination of a turret having a plural-
ity of work spindles, each provided with an
opening therethrough and adapted to carvy

“a blank, means for indéxing the turret, a
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sliding tool carrier carrying a plurality of
tools, one or more effective to penetrate en-
tirely through a blank, means for recipro-
cating the tool -arrier, means for rotating
the work spindles or the tools, and means
for automatically supplving oil to each work

-spindle at the rear end thereof and for cut-

ting ofl such supply during the indexing of
the turret.

25. In a machine of the class described,
the combination of a rotary turret having a
plurality of work spindles adapted to carry
blanks, means for indexing the turret, a
sliding tool carrier carrving a plurality of
tool spindles, means for rempmcatmg the
tool carrier, eans for rotatmg certain spin-
dles, means for tapping each successive

O

blank and comprising a slide and a tap car-
ried by the tool carrier, and means for auto-
matically advancing the tap slide and tap
independently of the tool carrier to start the
same into the work.

26. In a machine of the class described,
the combination of a rotary turret having a
plurality of work spindles adapted to carry
blanks, means for indexing the turret, a
shdlng tool carrier carrying a plurahty of
tool spindles, means for reclprocating the
tool carrier, means for rotating some of the
spindles, means for tapping each successive
blank and comprising a slide and a tap car-
ried by the tool carrier; and means for ad-
vaneing the tap slide and tap independently
of the tool carrier, the tap being e}fective to
withdraw the tapped blank from its work
spindle and for discharging the same from
the free end thereof.

27. In a machine of the class described,
the combination of a rotary turret having a
plurality of wouk spindles adapted to carry
blanks, means for indexing the turret, a
sliding tool carrier carrying a plurahtv of
tool spindles, means for reciprocating the
tool carrier, means for rotating some of the
spindles, means for tapping each successive
blank and comprising a tap carried by the
tool carrier, means for advancing the tap in-
dependently of the tool carrier, the tap be-
ing effective to withdraw the tapped blank
from its work spindle and for discharging
the same from the free end thereof, said tap
having a curved ended shank, and swinging
means for supporting the shank of the. tap
thereby to prevent the cramping of the
blanks as they pass along the tap.

28. In a machme of the class described,
the combination of a rotary-turret having a
plurality of work spindles adapted to carry
blanks, means for indexing the turret, a slid-
ing tool carrier carrying a plurality ‘of tool
spindles, means for reciprocating the tool
carrier, means for rotating some of the spin-

dles, means for tapping each successive
blank and comprising a tap carried by the

tool carrier, means for advancing the tap in-
dependently of {he tool carrier, and means
for automatically supplving oil to each of
the work spindles from the rear end thereof
during the tapping operation and for cut-
ting off such supply during the indexing op-
eration.

.29. In a machine of the class described,
thie combination of a rotary turret having a
plurality of rotating work spindles adapted
to carry blanks, means for indexing the
turret, means for rotating the work spindles
in one direction. a sliding tool carrier carry-
ing a plurality of drills set one in advance
of another, means for reciprocating the tool
carrier, means for rotating the "drills in a
direction opposite to the direction of rota-
tion of the work spindles, means for tapping
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each successive blank and comprising a tap
supported for movement with and independ-
ently of the tool carrier, means for operating
the tap, means for automatically supplying
oil to the rear end of the work spindles suc-
eessively as each is brought into the tapping

_gosition, a magazine for holding blanks,

lank locating means for locating a blank in
alinement with a work spindle and with one
of the drills, and means for pushing the
blanks into the blank locating means where-
by*the drill on the forward movement of the
tool carrier will feed a blank to one of the
spindles and drill part way therethrough,
each companion drill commencing operation

. where the preceding drill left off.
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30. In a machine of the class described,
the combination of a rotary turret having a
plurality of work spindles, a cam shaft,
means carried thereby for indexing the tur-
ret, a sliding tool carrier carrying a plurality
of tools, means carried by the cam shaft for
reciprocating the sliding tool carricr, a
worm wheel on said shaft, a worm shaft, a
worm: loosely mounted thereon and in mesh
with said worm wheel on the cam shaft, a
pair of clutch members mounted on said
worm shaft and one fastened to the worm
thereof, and means for disconnecting the
clutch memnbers thereby to stop the rotation
of the cam shaft on the breakage of a tool or
part.

31. In a machine of the class described,
the combination of a rotary turret having a
plurality of work spindles, a cam shaft,
means carried thereby for indexing the tur-
ret, a sliding tool carrier carrying a plu-
rality of tools, means carried by the cam

" shaft for reciprocating the sliding tool car-

40

rier, a worm wheel on said shaft, a worm
shaft, a worm loosely mounted thereon and
in mesh with said worm wheel on the cam
shaft, a pair of clutch members mounted on

* sald worm shaft and one fastened to the
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worm thereof, and means for disconnecting
the clutch members thereby to stop the rota-
tion of the cam shaft on the breakage of a
tool or part, said means comprising a mem-
ber in position to be operated on the index-
ing of the turret.

32. In a machine of the class described,

- the combination of a rotary turret having a
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plurality of work carrying spindles, means
for indexing the turref, a sliding tool car-
rier, a plurality of tools carried thereby,
means for reciprocating the tool carrier, tap-
ping mechanism carried by said tool carrier
and having a movement independently
thereof and comprising a curved ended tap,
and swinging means for supporting- the
curved end of said.tap thereby to prevent
the cramping of the tapped blanks as they
pass along the tap.

383. In a machine of the class described,
the combination of a rotary turret having a
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plurality of work carrying spindles, means
for indexing the turret, a sliding tool car-
rier, a plurality of tools carried thereby,

means for reciprocating said tool carrier, -

tapping mechanism comprising a curved
ended tap ‘supported in position to operate
on the work carried by one of the work car-
rying spindles, and swinging means for
supporting the curved end of the tap where-
by to prevent cramping of the tapped blanks
as they pass along the tap. '

34. In a machine of the class described,

the combination of a rotary turret having a

plurality of work carrying spindles, means
for indexing the turret, a sliding tool carrier
carrying a plurality of tools, means for re-
ciprocating the tool carrier, tapping mecha-
nism comprising a curved ended tap sup-
ported in position to successively work upon
blanks carried by the work carryin spin-
dles, and movable means for supporting the
curved end of the tap thereby to prevent the
cramping of the tapped blanks as they pass
along the tap.

35. In a machine of the class described,
the combination of a rotary turret having a
plurality of work carrying spindles, means
for indexing the turret, a sliding tool carrier
carrying a plurality of tools, means for re-
ciprocating the tool carrier, tapping mecha-
nism comprising a curved ended tap sup-
ported in position to successively work upon
blanks carried by the work carrying- spin-
dles, movable means for supporting the
curved end of the.tap thereby to prevent the

cramping of the tapped blanks as they pass

along the tap, and means for advancing the
tap independently of the tool carrier:

36. In a machine of the class described, the
combination of a rotary turret having a plu-
rality of work carrying spindles, means for
indexing the turret, a sliding tool carrier
carrying a plurality of tools, means for re-
ciprocating the tool carrier, tapping mecha-
nism comprising a curved ended tap sup-
ported in position to successively work upon
blanks carried by the work carrying spin-
dles, movable means for supporting the
curved end of the tap thereby to prevent the
cramping of the tapped blanks as they pass
along the tap, and means for advancing the
tap independently of the tool carrier, said
tap being supported by and having a for-
ward and backward movement with the tool
carrier. _

37. In a machipe of the class described,
the combination of blank supporting means
and tap supporting means, a curved ended
tap, swinging means for supporting the
curved end of said tap thereby to prevent
the cramping of the tapped blanks as they
pass along the tap, means for operating one
of said means toward and from the other,
and means for imparting relative rotation
between the blank and tap.
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38. In a machine of the class described,
tle combination of blank supporting means
and tap supporting means, a curved ended
tap, swinging nieans for supporting the
surved end of said tap thereby to prevent the
cramping of the tapped Dlanks as they pass
along the tap, means for operating the tap

toward and from the blank, and means ior
imparting relative rotation between the

‘blank and tap.

39. In a machine of the class described,
the combination of a bed, blank supporting
means carried thereby, tap supporting
means carried thereby, a curved ended tap
carried by said tap supporting means, mov-
able means for supporting the curved end of
the tap thereby to prevent the cramping of
the tapped blanks as they pass along the tap,
and means for imparting relative rotation
hetween the blank and tap.

40. In a machine of the class described,
the combination of a bed, blank supporting
means carried thereby, fap supporting
means carried thereby, a curved ended tap
carried by said tap supporting means, mov-
able means for supporting the curved end of
the tap thereby to prevent the cramping of
the tapped blanks as they pass along the tap,
weans for advaucing the tap to the work,
and means for imparting relative rotation
between the blank and tap.

41. Tu a machine of the class described,
{he combination with a bed, of blank sup-
porting means carried thereby, tap sup-
poerting means carried thereby and having a
hove for the passage of the blanks, a curved
ended tap carried at one part by the blanks
passing through the hore of said tap sup-
porting means, movable means for support-
ing the curved ond of the tap thereby to pre-
vent the cramping of the blanks as they pass
along the tap, means for shifting one of
snid supperting means 1o effect the tapping
of the Linnln, and means for imparting rel-
ative votation to the blank and tap.

42, In w machine of the described.
e combination of blank supporfing means,
tap supporting means, 2 envved ended fap
carvied thereby, swinging means for sup-
porting the curved end of sald tap thereby
to prevent the cramping  of the tapped
Dlaniks as they pass along the tap, means for

imparting o the tap & movement independ- ‘

il

ent of a part of its supporting means, and
means for imparting velative rotation be-
tween the blank and tan.

5 Tn a machine of the class described,
the combination with a bed, of blank sup-
porting means carried thereby, tap support-
Ing means carried thereby and comprising
a compound slide consisting of a pair of
slides, a curved ended tap carried by said
compound slide, movable means for support-
ing the curved end of the tap thereby to pre-
vent the cramping of the blanks as they pass
along the tap, means for shifting the com-
pound slide and thereby the tap, means for
advancing one slide of saicd compound slide
and the tap carried thereby independently
of the other slide of such compound slide,
and means for imparting relative rotation
between the blank and tap.

44. In o machine of the class described,
the combination with a bed, of blank sup-
porting means .arried thereby, tap support-
ing means carried thereby and having a bore
for the passage of the planks, a curved ended
tap carried at one part by the blanis passing
through the bore of said tap supporting
means, movable means also having a bore
for the passage of the blanks for supporting
the curved end of the tap thereby to prevent
the cramping of the blanks as they pass
along the tap, wmeans for shifting one of
said supporting means to effect the tapping
of a blank, and means for imparting rela-
tive rotation between the blank and tap.

45. Tn « machine of the class deseribed,
{he combination with & bed. of a blank sup-
porting wember carried thereon, € tap sup-
porting member carried thereon, @ curved
ended tap carried by said tap supporting
member, movable means for supporting the
curved end of said tap therchy to prevent
{he cramping of the tapped blanks as they
pass along he tap. means for moving one
of <aid members toward and from the other,
and means for imparting relative votation
Logween the blank and tap.

Signed at Cleveland, Ohie.
of June, 1911,

this 21st day

O=CAT AL SMITIL

Witnesses:
AL WL Hoexins,
W, R, Mrrosenn.,
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