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To all whom i may concern:

citizen- of - the. United - States,
Cleveland, in the county of Cuyahcga and
State of Ohio, have invented certain new and
usefyl -Improvements -in Automatic Nut-
Castellating Machines,-of-which the. follow-
dng.is a specification, - .0 ... . .. ... ..

-This -invention-relates-to metal working
machines;’
for -automatically. slotting 'blanke, -such- as

- nuts-or bolts, with ‘any desired- number. of

15

20

diametrical slots, which nuts are in the trade
usually -designated as -castellated -nuts, and

which -machine may-be therefore -properly
termed. .an ‘automatic nut castellating ma-
chine, the object of the invention- being to
provide a machine.of this character -entirely
automatic in its operation, the nuts.being
placed. in. a hopper, from. which. they are
automatically . fed. to and. positioned in. a

carrier- therefor, ‘and by .means of ‘which-

latter-dre revolved into position to have the

" proper slots cut.therein, and in which ma-

25

chine "a . series. of ‘nuts..or blanks will be
slotted .simultaneously  but ‘with. the slots
thereof all located in-different .a"ngular.\ po-
sitions relatively one.to another, so that each

~ 1t or blank will he, before its ejection from
30

ttheLmachine,idiametr.ically slotted a number
of times,.each time by a different cutting
tool, while-all.of .such. diametrical slots will
be located at the.same .angle. relatively .one

- toanother, -.. .

85 -

40

. 458

50

A further object of the invention is the
provision .of - an- improved slotting mecha-
nism comprising a series of saws so located
and mounted that the upward ccutting. thrust

of one saw is counteracted by that of another.

- A further object of the invention is the
provision of improved feeding and position-
ing means for the nut blanks; by means of

which, in addition to other features of im-

~ provement, the magazine may swing clear of

the'blank if the same has not fully entered
into its chuck, so-as not to interfere with the
operation of -the carrier in ‘revolving the

blank away from the magazine. . .. :

" A further object of the invention is thé

provision -of improved means for opening
and-elosing the nut blank chucks and for re-
moving the slotted blanks or nuts from such
chucks, = O - o :

v A further- ob‘j.;aét«of the: fnﬁéﬁtiom is -ﬂie :

-and-more particularly.to machines

0. S ‘ - provision - of an improved machine jbf‘_thf‘
- Be.it known that I, Oscar A. SMiTH, 8
residing at-

character deseribed having a number of im-
proved features all cobperating to provide
an improved automatic - blank castellating
machine, and which -features of improve-
‘ment will be more particularly set forth and
‘described hereinafter..

. - In the drawings accompanymg and Torm-
ing part of this specification; and which rep-
Tesent- the -preferred embodiment- of - this
automatic nut slotting machine; Figure 1 -is
a-perspective side view of the machine; Fig.
2-1s a perspective view ‘of the opposite side
thereof; Fig. 3-is an enlarged perspective
view illustrating the slotting mechanism and
the feeding mechanism; Fig: 4 is a partly
sectional view ‘of the nut blank carrier or
turret; or cylinder, and a chuck spindle; F° ig.
5 is a-view of a slotted or-castellated nuts
Fig. 6 is an-end view of the machine looking
from right to left in Fig. 1, on a relatively
large scale, with parts thereof in- sections
Fig. 7 is an enlarged side view of the right
hand end of the machine shown in Fig. 1;
Fig. 8-is a detail view, partly in section, of
the slotting saws and “the- slide supperting
the same detached- from the machine; Fig.

9 is a partly sectional view illustrating the -

worm shaft for actuating the worm gears
carried by the saw spindles, said view also
illustrating in a general way the bevel gears
for imparting motion to said worm shaft;
Fig. 10-is a, detail view of -a portion of the
magazine -and the means for positioning the
nut blanks; Fig. 11 is an enlarged perspec-
tive view of the left hand end of the machine
shown in Fig. 1, illustrating the means for
opening and-closing the nut blank chucks
and "for- removing the completed prodluct
therefrom; Fig. 12 is a detail view, partly
in section, illustrating the turret locking
mechanism; Fig, 13 is a cross sectional view
of the magazine; Fig. 14 is a detail sectional
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view of the change gear mechanism for - -

changing the speed of the turret and of the
sliding saw carrier; Fig. 14 is a detail view
of the mechanism shown in Fig. 14, and Fig.
15 is a. detail petspective view looking to-

100

ward the rear side of .the. magazine and its *

supporting bracket. - ... - :
Similar -characters of - reference indicate

corresponding parts throughout the figures

of the drawings. -

* This improved - nut castellating machine
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comprises in a general way a blank or nut |

carrier comprising a revoluble intermittently
actuated turret and means for locking the
same in -successive positions; slotting mech-
anism -comprising- a series of three saws
suitably mounted to slide toward and from
the nut blanks and driving means for rotat-
ing the saws; feeding and positioning mech-
anism eomprising a magazine and means for
positioning the nuts successively in the
chucks of the turret; driving means for ro-
tating the nut blank carrier and reciprocat-
ing the saw carrier toward and from the
blanks and for operating the nut blank posi-
tioning means, and which driving means in-
cludes in the preferred embodiment of the

machine, change gear mechanism by means’

of which the relative speeds of the nut blank
carrier and saw slide may be regulated or
changed; and mechanism for opening and
closing the nut blank chucks and for remov-

_ ing the finished product from its chuck.

25

~ This improved machine is mounted upon
a suitable base 2 comprising the usual oil
pan and supports ¢r standards 3, and to
this base is bolted a suitable bed 4 on which,

~ at one end, is housed in a circular casing

30
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5 a cylinder or turret 6, forming a part of
the blank carrier.
the work spindles 7, each of which is pro-
vided with a suitable chuck, six spindles
being shown in the present instance mounted
in the rotary cylinder. This cylinder 1is
provided at one end with a gear disk 8 hav-
ing its gear teeth 9 disposed in sets spaced
apart and by means of which the rotary nut
blank carrier is intermittently rotated, this
being accomplished by means of a fan gear
10 mounted on a shaft 11 supported at one
end in the bed of the machine and at its
opposite end in a bracket 151 hereinafter
referred to, and which shaft is rotated by

mesh with a worm 13 carried by a shaft 14
supported transversely of the bed and carry-
ing a change gear more fully described here-
inafter, on its outer end, which is driven
from: a pulley 15 mounted on a stud 92.

From the foregoing it will be observed
that on each rotation cf the fan gear it will
engage one set of teeth of the nut blank
carrier and rotate the same a predetermined
distance, this distance according with the
distance between the axes of a pair of work
spindles.

The cylinder is provided with a series
of tapered sockets 16, and these sockets are
spaced at equal distances apart around the
cylinder, one being located between the suc-
cessive work spindles. ForJocking the cyl-
inder at its several stations a spring actuated
plunger 17 is provided, this plunger being
carried in a sleeve 18 projecting from the
cylinder casing at one side-of the machine
and has a tapered end.adapted to fit the

This cylinder carries.

1,010,460

.:fapered sockets 16, The outer end of this
-plunger is forked, as at 19, for the reception

of’an actuating lever 20 pivotally supported
on a bracket 21 secured to the side of the
bed of the machine, the opposite end of
this lever being engaged by a cam roller 22
carried on the shaft 11 and by means of
which ‘the locking plunger will be with-
drawn so as to release the cylinder to permit
it to be revolved one station. A: spring 23,

~having one end secured to a pin 24 of the

lever 20 and the opposite end secured to a
pin or projection 25 on the casing, tends to
hold the plunger in its cylinder locking
position. '
Each of the work carrying spindles 26,
shown as six in number and carried by the
revolving cylinder, is shown in the present
instance as made 1n two pieces, 27 and 28,
screwed or welded together for convenience
of ‘manufacture. In the present instance,

70

75

80

85

see Fig. 4, they are shown as screwed to- -

gether, and each is forced into the cylinder
and held in place by a collar nut 29. The
outer end of the portion 28 of the spindle
having the larger diameter is provided with
a thread 30 for the reception of a threaded
nose piece or chuck cap 31, back of which

is a lock washer 32 and adjusting collar 83.

By this means the cap or nose piece is ad-
justable. longitudinally of the spindle and

90

95

held in any desired position by the lock
washer 82 and adjusting collar 33. This -

adjustment is essential, as it is vital that the

caps of all the spindles be the same distance .

from the face of the cylinder, and to also

compensate for wear of the chucks and caps ™

or nose pieces. Within the cap of each
spindle are the spring formed gripping jaws

holding the nut blank during the slotting

| operation, which jaws are opened and closed
means of a worm wheel 12, (left hand), in

100

34 forming the chuck for receiving and-108

by mechanism located at the rear end of the .

spindle. Within each of the work carrying
spindles is located an extractor 35 adapted

110

to force out the completed product at the .

proper time, and which extractor is shown
in the form of a tube and is operated from
the rear end of the spindle by means here-
inafter described.

Supported on the bed opposite to the
cylinder for sliding movement toward and
from the cylinder, 1s a compound slide 40,

_compounded for convenience in manufac-

ture and assembling. On the upright or
knee portion 41 of this slide 40 is tongued
and bolted the saw spindle head 42 for
supporting three saw spindles 43, 44 and
45 spaced apart so that they will be in aline-
ment with the three work spindles nearest
to the saws, when the spindles are in werk-
ing position.  Six bearings are carried by
this head, two, as 46 and 47, for each saw
spindle, thus forming what may be con-

sidered three front bearings 46 and three '

115

120

124
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rear bearings 47.. These bearings are so

" spaced apart laterally that the saws 48 car-

ried thereby will be on a center line with

" opposite work spindles in the blank carry-

10

"any one of its sockets.

ing cylinder when the locking bolt 17 is in
The upper and
lower spindles 43 and 45 are of the same
length, but the intermediate spindle 44 is
somewhat shorter’ than its companion
spindles so that its saw will be located cen-
trally of the middle spindle, the exact length
being determined by the circular spacing of

the work spindles in the cylinder.” As each-

_of the three spindles and its bearings are

15

20-

25

the same a description of one of them will
be sufficient.
The front bearing 46 of each spindle has

‘a tapered interior surface 50 for the recep-

tion of bronze tapered split bearing mem-
bers or bushings 51 adjustable for circular
tension by adjusting collars 52 and 53 turned
on to the threaded extended ends of the
bushings 51. Each bearing is also provided
with an oil chamber 54 having a wick. The
forward end of each tapered bearing has an

. annular recess for the reception of a thrust

30

35

40

washer 61, which is thus housed in back of a
shoulder 62 formed on the spindle. In each

- rear bearing 47 is located a bronze solid

straight bushing 55 having the extended
ends provided with threads for the recep-
tion of adjusting nuts 56 and 57. A thrfust
washer 58 is located at the outer end of the

‘spindle to rest against such outer end and is

maintained.in position by a nut 59 turned
on to the threaded end of the spindle 60.
The saw is clamped on the spindle by means
ofa nut 63 and collars 64 between the shoul-
der and the nut 63.

From the foregoing it will be seen that

- when the spindles are in place and it is de-

45

sired to loosen or tighten, or in other words,
to take up or loosen the spindles, it is only
necessary to manipulate the tension nuts
56 and 57 in the proper direction; that is
to say, if the spindles have too much endwise

“movement or play the thrust cap 57 is loos-

50

b5

60

68

‘ened and thrust cap 56 is screwed up against

its bearing, thus drawing the bushing 55
against thrust washer 58 and so taking up
the play. If the tension is too tight the op-
posite movement will effect the loosening
thereof. To take up the circular tension at
the forward end of the saw spindles, the ad-
justing caps or nuts 52 and 53 are manipu-
lated 1n the same way, but the bushings be-
ing tdpered on. their periphery and split,
and the bearings being tapered on their in-
terior to correspond with such tapered bush-
ings, the action of the adjusting caps results
in forcing the bushings against the periph-
ery of the spindles, thus loosening or tight-
ening the tension of the bushings on the

-spindles.

For rotating the saws each spindle is pro-

8

vided with a bronze werm gear 65 in mesh :

with a worm 66 carried by a vertically lo-
cated shaft 67 journaled in the saw head 42.
On a suitable shoulder on the upper end of
this worm shaft is placed a thrust washer
68, ball retainer 69 'to relieve the friction,"
and a thrust washer 70, and in contact with
this thrust washer 70 and housed and held
in place by a thrust cap 71 is a top bearing
72, which takes the vertical or upward
thrust of the worm shaft 67 when the saws
are in action. To lessen the thrust of this
worm shaft when the saws are in activn the
upper and lower saws are formed and driven
so that they cut downward, thus requiring
right hand threads on the worm shaft for
engagement with the upper and lower gears
65 carried by the upper and lower saw spin-
dles, which thus causes the worm shaft to
thrust upward against the top bearing or
bushing 72, while the intermediate or center
saw 1s formed and driven so as to cut up-
ward, for which purpose the intermediate
worm on the worm shaft is formed left .
handed, which thus relieves the upward

thrust of the worm shaft against the top

bearing or bushing 72 when the saws are in
action, so that the thrust of one of the saws
upward and against this bushing is counter-
acted or counterbalanced by the thrust of

the intermediate saw so that the thrust bush-

ing 72 receives the thrust of only one saw

‘spindle. v

On the lower end of the worm shaft is
fastened a bevel gear 78 which meshes with
a bevel gear 74, see Figs. 1 and 9, fastened
to a shaft 75 having a suitable bearing at
one end in the saw slide hereinbefore re-
ferred to. The opposite end of this shaft

.has a bearing in the bed 4 and also in a

bracket 76 fastened to said bed 4, and on the
outer end of this shaft, between the two last
mentioned bearings, is fastened a driving

“pulley 77, by means of a sliding key or keys,

which thus permit the saw slide to have a
sliding' movement together with endwise
movement of the shaft 75 for imparting ro-
tary movement to the saw spindles, while

the driving pulley 77 has simply a rotary

movement, without any endwise movement
with its shaft. ’ . ,
To reciprocate the saw slide toward and
from the revoluble turret and the work car-
ried thereby, the transverse shaft 14 carries
a worm 78, (right hand), in mesh with a
worm wheel 79 secured to a shaft 80 jour-
naled in suitable bearings of the bed 4 and
parallel with the direction of movement of

_the saw slide. On this shaft 80 is keyed a

cam drum 81, on the periphery of which is
fastened a suitable cam 82 so formed on its
outer edge that when it is set to come in
contact with a roller 83 depending from the |
saw slide it will carry such slide forward

.toward the blank spindles in the turret the

Al
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required distance necessary to slot the blank

- the proper depth. A second cam 82/, see

-

10°

15

20

25

30

dotted lines Fig. 6 and also Fig. 7, i1s so
placed on this drum that when the saws have
cut the required depth the saw slide will be
returned to its initial position, and it will
be observed that the saw slide is offset from
direct alinement relatively to the revoluble
turret or cylinder so as to bring the saws on
the spindles in center position with the work
spindles carried by this cylinder on the left
or lock-bolt side of the machine. The roller
with which the cam carried by the drum 81
engages is carried by a stud supported by a
slide strip adjustable lengthwise of the saw
slide by means of a bolt 84 working in ‘an
elongated slot 85 of the saw slide, and by

‘means of which devices the cam engaging

rolier may be adjusted.-

A suitable oil pump 86 is shown in the
present improvement, driven from the pul-
ley 77 by means of a sprocket chain 87.

On one end of the shaft 14 is located a
suitable change gear 90 covered by a suit-
able housing 91. At one side of this gear,
and secured to the bed 4, is a stud 92, on
which stud a bracket 93 is supported for
swinging movement, and this bracket has a
pair of arms 94 and 95 located at right
angles to each other, the arm 94 having an
elongated slot 94’, see Fig. 14%, for the re-
ception of a bolt 96 projecting into the bed

" 4, whereby this bracket may be adjusted.

1

40

4§

50

55

The other arm 95 carries a stud on which a
gear 97 is located in position to mesh with
a gear 98 keyed firmly to an extension of a
bushing 99 loosely mounted on the stud 92.
The gear 97 is in mesh with the change gear
90 carried cn the end of the shaft 14, and
wheri this gear 90 is changed to a larger or
smaller gear the gear 97 can be swung into
position to mesh therewith by means of the
elongated slotted arm hereinbefore referred
to. On this loosely mounted bushing 99
is the pulley 15 hereinbefore referred to,
which is also loosely mounted to rotate
freely without endwise or lateral move-

‘ment, suitable thrust washers-101, 102, the

latter held in place by a lock nut 103, being
used to permit the pulley to rotate freely
and without end or lateral movement. To
the outer side of this pulley 15 is bolted a
clutch member 104, which overhangs the
lock nut 103, and which clutch member just
clears the bushing 99. Firmly keyed to the
outer efid of this bushing 99 so as to rotate

" therewith is a companion clutch member

60

65

105, but shiftable longitudinally of such
bushing to engage with the clutch member
104 thereby to impart motion from the
loosely mounted driving pulley 15 to the

‘bushing 99 and thereby to the system of

gears and thus to the transverse shaft 14.
This clutch member is grooved, as at 106,
to receive a forked hand lever 107 pivotally

1,010,460

connected, as at 108, to a bracket 109 sup-
ported on the outer end of the stud 92.
From the foregoing it will be observed
that gears of any desired number of teeth
may be placed on the transverse shaft 14
and by swinging the bracket arm 93 the gear
carried by this bracket will be brought into
mesh with the gear carried by the shaft 14,
thus getting any desired speed for the travel
of the saw slide and the rotation of the turret.
This change gear mechanism forms an un-
interrupted drive from the. driving pulley
15 to the shaft 14, and when the clutch
members are out of engagement the pulley
continues to rotate while the rest of the
transmission remains stationary. This sys-
tem of transmission is very effective when
adjusting or setting up the machine or

changing the speed of the saw slide. The-

opposite end of the shaft 14 projects beyond
the bed 4, as at 110, for the reception of a
suitable handle by means of which this shaft
14 may be turned by hand.

For feeding the nut blanks to the rotary
turret carrying the fixed and non-rotatable
blank carrying spindles a magazine is pro-
vided. Secured to thecasing for the turret
is a boss 120 to which is bolted by suitable
elongated slots and bolts a supporting
bracket 121, to which is pivotally connected
the magazine, as at 122. This magazine
comprises the main plate 123, which 1s piv-
otally connected as at 122, as stated, to the
bracket 121, and a pair of adjustable side
plates 124 and 125, each having at its upper

70

75

80

85

95

100

and lower ends an elongated slot 126 which,

by means of bolts 127, may be adjusted to-
ward and from each other on the main plate
123 to receive any desired size of nut blank.
The side plate 125 has a top strip 128, which
strip is machined to the required size de-
termined by the thickness of the blank or
work to be cut or slotted. In the present
instance this top strip is shown adjustable,

see Fig. 13, toward and from the work, this’

adjustment being obtained by means of slots
and bolts, the latter projecting into the ad-
justable side plate 125. The side strips 124
and 125 are adjustable to the required width
of work and into position so that the work
will be placed directly in a lateral line with
the middle spindle:of the cylinder on the
opposite side from the saw spindles herein-
before described and vertically in line with
the adjusting stop hereinafter described.
On the bed 4, below the magazine, is
bolted a bracket 130, on which is mounted a

105

110

1156

120

slide 131 carrying a plunger 132 in aline-

ment with the lower work blank of the
magazine, and which blank is supported by
an adjustable stop 133,-see Fig. 10, shaped
to accord with the periphery of the blank.

125

This adjustable stop is fastened to a stem - -

184 carried by an arm secured by a set sécrew

to the bracket 130, so that this adjustable '%:




. bracket 130.. On

10

15
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stop may be raised e.mfl',lbwéred at will to.

permit the centering. of the work with the

middle spindle at. the -right of the saw

spindles. -

To I;ecipfocate theSlide?l;%i 'avcvr(')tch lévér:
136 is pivotally

connected to the slide.. . The
lower end of this lever is pivotally. support-
ed by a crotch
30. the lower end. of this lever,
at, right angles thereto, is a stud. 136’ and
roller 136/, which comes into contact at the

proper time with a.pair of cams 1362, see Fig. .

10 mounted on the periphery of a cam drum
150* carried by the shaft 11, this being the

same shaft that carries the fan gear for ro-.

tating the turret, and by this mechanism the
slide 181 and the plunger carried thereby

are reciprocated back and forth-to force the |

-lower nut blank from the magazine into the

20

chuck of the-work carrying spindle. = Ten-
sion springs 138 are secured to the plunger
at each ]

. tened to the slide 131, these springs allow-

25

30
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ing the
blanks
lever 186 caused by variation of the blanks
to be cut. The magazine being thus ad-
justed to the required width and thickness
of the work.blanks and in alinement with
the grips or chucks and work blanks in the
cylinder, and the adjusting stop 133 being
set.so that the bottom work blank is. prop-
erly positioned, the plunger being forced
forward will force the lower work blank

plunger to. cushion against the work

into the chuck or grip of one of the work

spindles. The rear side, at the lower end, of
this magazine is-tapered, as at 140, see Fig.
15, and carried at the upper end of the
bracket 121 is a spring pressed plunger 141
in position to engage the rear side of the
pivoted magazine, the purpose of this being
to return the magazine to its proper position
when the lower end of the magazine is shift-
ed away from the work carrying spindle,
which operation occurs when a blank has not
fully entered into the grip or chuck. When
such blank has not fully entered into the
grip or chuck the tapered lower rear end of
the magazine permits the blank to swing the
lower end of the magazine on its pivot 122
away from the chuck as the turret com-
mences to revolve with the partially entered
blank, thus freeing the blank from the mag-
azine and preventing injury to the mecha-
nism, which would otherwise occur if the
blank could not release itself from the mag-
azine. As soon as the blank has been re-
leased from the magazine the spring pressed
plunger 141 returns the magazine to its nor-
mal position. Thus there isprovided a mag-
azine which is adjustable for various sizes
of nut blanks, both depthwise and crosswise
of the blank, and is also adjustable to per-

mit the blanks to automatically release

| blanks

bracket 137.bolted to- the |

side thereof by means of pins 139,
the opposite ends of which springs are fas-

thereby <elieving the strain on the

Y.

45'

themselves from the magazine in case such

have not fully
the work spindles.. SR Coy

For manipulating the blank carrying
chucks and extracting the nut blanks when

entered the chucks of -

70

the same have been slotted suitable. operat-

ing mechanism has been
shaft 11 carrying the fan gear is located a
cam drum- 150, on the periphery ‘of which
are fastened cams for operating all of ‘the.

provided. On.the-.

75

levers necessary to perform the operations -

of shifting the extractor tubes and opening
and closing the work grips or chucks. The
end of this shaft 11 is supported by .a:U-
shaped bracket 151 bolted to the end of the
bed 4. This bracket 151 is provided with

80

an extended bearing 152, to which s pivot- .

ally secured on the magazine side of the bed

to operate the clutch mechanism on the rear

‘end of each work spindle, thereby to close

the chucks before each work spindle is suc-
cessively rotated away from the magazine.
This lever 158 is operated by means of a
cam 154 on the cam drum 150, and said lever
operates on the middle spindle directly after
the plunger 132 has forced a work blank into
position in the chuck or grip. -On this
bracket.151 is also pivoted another lever
155, designated as the clutch. opening lever,
its function being to open or release the grip
or chuck to permit the extractor to force

‘a lever 153 having a stud or roller offective - -

85

90

95

out the wotk blank. This lever is also op-

-erated from the cam 154 on the cam drum

150. 'The upper end of this lever is U-
shaped or formed as a crotch, as at 156, to
receive a roller 157 carried by a stud pro-
Jecting from a sleeve 158 bolted to a sli ing
rod|159 suitably supported by brackets car-
ried by the bed of the machine, one of which
brackets, as 160, is shown, see Fig. 11. Se-
cured to this rod 159 is a dog or stud 161
having a bronze shoe which is in contact
with the clutch mechanism on the rear end
of the work spindle. Thus the swinging of.
the crotch lever 155 shifts the rod 159 and
thereby the dog 161 to operate on the clutch
mechanism carried at the rear end of the
work spindles and release the checks or grips
‘when the turret has been revolved or in-
dexed to that station intermediate the saws
and the magazine. : :

100
105
110

115

On the bracket 151 are secured two aral-

lel rods or studs 170 and 171, on which is

mounted a slide 172 having a bronze shoe
173 extending into a groove 174 of a spool
175 on the end of the extractor or extracting
tube 85. Projecting from the lower side of

120

this slide 172 is a stud 172* and roller 179 -

which latter is shifted by means of proper
cams 172° and 172%, on cam drum 150 at the
proper time, so that through the medium
of this slide 172 the extractor tubes 35, one
carried by each work spindle, are each suc-
cessively operated when the work spindles
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are in position intermediate the saws and
the magazine to force out the work blanks
after the chuck opening lever 155 bas opened
the chucks of the work spindles.

Trom the foregoing it will be observed
that immediately after a work blank has
been forced by the plunger 132 into a chuck
of one of the work spindles the chuck is
closed by the lever 153 operating upon the
clutch at the rear end of the work spindle
and the blank is then rotated by the turret
away from the magazine and to a position
intermediate such magazine and the upper
of first saw. Thereupon the turret is ro-
tated into position to have the first saw
cut a diametrical slot. The turret is then
rotated into position to hhve the intermedi-
ate saw cut a diametrical slot at an angle
to the first slot.
rotated to have the lower saw cut another
diametrical slot at an anglesto the two pre-
ceding slots, succeeding which the turret is
rotated into position to have the chucks
opened by the lever 155, immediately fol-
lowing which, and while the blank is in the
position just indicated, intermediate the
saws and the magazine, the extractor.tube
is operated by the slide 172 to extract the
blank, whereupon the empty chuck is then
rotated by the turret into position to re-
ceive another blank in the manner herein-
before described.

The clutch mechanism located on the rear
end of each spindle is similar to that which
is well known, and therefore a detailed de-
scription thereof would seem to be unneces-
sary, it comprising the usual cone clutch
having a grooved collar 190 and shiftable
levers or fingers 191, and which cone clutch
is shifted at one time by the lever 153 and
at another time by the lever 155. When
the grooved collar 190 is shifted toward the
right or rear end of the work spindle it
spreads the inner ends of the pivotally sup-
ported fingers 191 and thereby forces the
sleeve 192 surrounding the extractor tube 35
endwise toward the blank carrying chucks,
thus forcing the tapered ends of such
chucks into engagement with the chuck cap

31 and closing the chuck upon the blank, | ;
‘that three blanks are simultaneously oper-

this being permitted by the slots 193 by
means of which the spring jaws are secured
to the enlarged portion 28 of the work spin-
dle. At the proper time the shoe 161 of
the rod 159, operated by the lever 155, forces
the grooved collar 190 in the opposite direc-
tion, or toward the chuck carrying end of
the work spindle, thus permitting the in-
ner end of the fingers 191 to close, whereby
the spring formed chucks will automati-
cally open and force the sleeve 192 toward
the rear end of the spindle. At this time
the grooved collar on the rear end of the
extractor is forced toward the left or chuck
end of the spindle, thus operating the ex-

The work turret is then-
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tractor and forcing out the blank in ‘the
manner hereinbefore described. A short
shaft 200 is secured to the rear end of the
turret or cylinder, and on the outer end of
this shaft is fastened a disk 201 which holds
the extractors in their proper position when
the machine is in operation.

The operation of the machine, briefly, is
as follows: A work blank having been re-
ceived by the middle spindle from the mag-
azine by means of the feeding plunger, it
is carried, through the medium of the rev-
oluble turret and the fan gear, to the next
station, at which point the turret is locked.
At this station it is not operated upon by
the saws. It is then revolved to the next
station and locked, whereupon the upper
saw on the saw slide slots the work blank
in the center thereof vertically. On the
completion of this operation the cylinder

revolves to the third station, where the in-.

termediate or center saw eoperates in the
same way as the upper saw to cut a vertical
slot, but owing to the revolution of the cyl-
inder to this station the second cut is at an
angle to the first cut, and in the present
machine is shown at an angle of sixty de-
grees to such first cut. The cylinder is
then revolved. to the third and last cutting
station, where the lower or bottom saw per-
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forms the same operation upon-the work

blank, this cut being also a vertical one cen-
trally of the blank, bit owing to the revo-

Tution of the cylinder the cut is at an angle

to the second cut and as shown herein it is
at an angle of sixty degrees thereto. Thus
the surface of the blank has been cut-into
six equal parts. The cylinder then revolves
to the next station, where the blank chuck
is opened and the blank extracted, where-
upon the empty chuck is revolved to the
next station and adjacent to the magazine,
where it is reloaded from the magazine. It
is merely necessary to add or remove saws to
or from the saw spindles to increase or de-
crease the number of slots or cuts in the
work blanks. It will also be understood
that the turret is locked at each indexing
thereof. ' :

From the foregoing it will be observed

ated upon, the three saws cutting simulta-
neously a vertical slot diametrically of the
blank, but the slot of one blank is always
cut at an angle to the preceding slot, and
this ‘without any independent rotation of the
blanks themselves relatively to the turret.

It will of course be understood that the
chuck jaws will conform in shape to the
shape of the nut, they-being shown in the
present instance constructed to receive a
hexagonal shaped nut.

I claim as my invention: S

1. In an automatic nut castellating ma-
chine, the combination of an intermittently
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_the shafts,
* ciprocating

-ing means carried by
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revoluble. turret, means. for automatically
indexing it, a series of blank holding means
carried by the turret, a reciprocatory: slide,
& plurality of shafts -carried
and located in horizontal .planes .with 'the
axes thereof spaced apart.to correspond with

the distance between the axes of the blank

holding means of the turret, means for ro-
tating said shafts, slotting tools carried by
: and, means for automatically re-
the slide after each indexing of
the turret whereby a plurality of blanks will
be slotted simultaneously, with the slot of

one blank located at an angle to that of an-

other. . .~ LT R
2. In an automatic nut castellating ma-

. [}

chine, the combination of an intermittently.
means. for automatically.
indexing it; a series of non-rotatable blank
holding means .carried by. the turret, a re-.

revoluble turret,

ciprocatory slide,
ried by said slide
planes with the axes thereof spaced apart to
correspond with the distance between the
axes of the blank holding means of the. tur-
ret, means for rotating said. shafts, slotting
tools carried by the shafts,
automatically reciprocating the slide after
each indexing of the turret whereby. a plu-
rality .of blanks - will be slotted simultane-
ously, with the slot of one blank located at
an angle to that of another blank.

In an automatic nut castellating ma-
chine, the combination of an intermittently
revoluble turret, means for automatically
indexing it, a series of blank holding means
carried by the turret, a reciprocatory slide,
a plurality. of shafts carried by said slide
and located in horizontal planes with the
axes thereof spaced apart to correspond with
the distance.between the axes of the blank
holding means of the turret, means for ro-
tating said shafts, slotting tools carried by
the shafts and located in parallel planes,
and means for -automatically reciprocating
the slide after each indexing of the turret
whereby a plurality of blanks will be slotted
simultaneously with the- slot of one blank
located at an angle to that of another blank.

4. In an automatic nut castellating ma-
chine, the combination of an intermittently
revoluble turret, means for automatically
indexing it, a circular series of blank hold-
the turret, a recipro-
catory slide, a series of three shafts carried
by said slide and located in horizontal planes
with the axes thereof spaced apart to corre-
spond with the distance between the axes
of the blank holding means of the turret,
means for rotating said shafts, slotting tools
carried by the shafts one located in g plane
parallel with its companion tools, and means
for automatically reciprocating the slide af-
ter each indexing of the turret whereby a

a plurality of shafts car-

series of three blanks will be slotted simul-

taneously

by said slide

and located in horizontal.

and means for .

7

with._the slot of one blank IOCated -
-at an ‘angle to.those of companion: blanks. '

© 5.In an automatic nut - castellating :ma- =

revoluble - turret. member,

chine, the combination of.an intermittently
means for: auto-
‘matically indexing: it, a circular series. of o

76"

blank holding means carried. by the turret -
member, a reciprocatory slide member, a se-

ries of slotting tools carried by the slide
~member and located in circular: arrangement
-corresponding . with the .circular series. of
turret member, - .
‘and means for automatically. reciprocating. -

blank holding means of the

one of said members after. each indexing of -

the turret .member, whereby a: plurality iof.

80

blanks: will be slotted. simultaneonsl-y with.:

those of its companion blanks, .

-the slot .of one: blank located at an angle to -

- 6..In ar automatic nut castellating ma- . .

chine, the combination -of an intermittently

86
-revoluble turret member, means: for rauto:. « -

' matically indexing it, a circular ‘series of .

blank holding means carried: by the turret

& reciprocatory. slide member, 3

member,
of slotting tools

plurality .

carried by said:

90

slide member and having their axes located - -

‘in parallel planes, said tools also being lo-

cated in parallel planes, and means for auto- .

matically reciprocating one of said members
after each indexing of the turret whereby a
plurality of blanks will
ously with the slot of

an angle to that of another blank.

In an adtomatic nut castellating ma-

chine, the conibination
revoluble turret, means
dexing it, a circular series of blankholding
means carried by the turret, a reciprocatory
slide, a series of slotting tools carried by
said slide and located in circular arrange-
ment corresponding with the circular series
of blank holding means of the turret, and
means for automatically reciprocating the
slide after each indexing of the turret where-
by a plurality_of blanks will be slotted. si-
multaneously with the slot of one blank lo-
cated at an angle to those of its companion
blanks. : : ; :

8. In an automatic nut castellating ma-
chine, the combination of an intermittently
revoluble turret, means for automatically

of an intermittently

indexing it, .a circular series of blank hold-
i the turret, a recipro- .
a plurality of slotting tools. -

Ing means carried by
catory slide,
carried by said slide and. having their axes

located in parallel planes, said. tools also

being located in parallel planes and in circu-

95

be slotted simultane- .
one blank located at

100

for automatically in-

105

110.

115

120

lar arrangement corresponding with. the -

cireular series of blank holding means of
the turret, and means for automatically re-
ciprocating the slide after each indexin
of the turret, whereby a plurality of blanks
will be slotted simultaneously with-the slot
of one blank located at an angle to those
of its companion blanks. - o
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9. Tn an automatic nut castellating ma-
chine, the combination of an intermittently
revoluble turret, means for automatically
indexing it, a circular series of non-rota-
table blank holding means carried by the
turret, a reciprocatory slide, a series of three
shafts carried by said slide and located in
horizontal planes with the axes thereof
spaced apart a distance to correspond with
the distance between the axes of the blank
holding means of the turret, means for ro-
tating said shafts, slotting tools carried by
the shafts and located one in a plane parallel
with the plane of its companion tools and in
a circulat arrangement corresponding with
that of the work holding means of the tur-

- ret, means for automatically reciprocating
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the slide after each indexing of the turret,
whereby a series of three blanks will be
slotted simultaneously with the slot of one
blank located at an angle to those of its com-
panion blanks. ,

10. In an automatic nut castellating ma-
chine, the combination of an intermittently
revoluble turret, means for automatically in-
dexing it, a series of blank holding chucks
carried by the turret, means for automati-
cally opening and closing said chucks, means
for ejecting a blank from each of the chucks,
a reciprocatory slide, a plurality of slotting
tools carried by said slide and in position
to slot a plurality of blanks simultaneously
with the slot of one blank located at an angle
to that of another blank, and means for
automatically reciprocating the slide after
each indexing of the turret.

11. In an automatic nut castellating ma-
chine, the combination of an intermittently
revoluble turret, means for automatically in-
dexing it, a series of blank holding means
carried by the turret, means for automati-
cally feeding blanks successively to the blank
holding means of the turret, a reciprocatory
slide, a plurality of slotting tools carried
by the slide and located to slot a plurality
of blanks simultaneously with the slot of
one blank at an angle to that of another
blank, and means for automatically recipro-
cating the slide after each indexing of the
turret.

12. In an automatic nut castellating ma-

chine, the combination of an intermittently"

revoluble turret member, means for auto-
matically indexing it, a plurality of blank
holding means carried by the turret member,
means for automatically feeding blanks suc-
cessively to the blank holding means of the
turret member, a reciprocatory slide mem-
ber, a plurality of slotting tools carried by
said slide member and located to slet a
plurality of blanks simultaneously with the
slot of one blank located at an angle to
‘that of a companion blank, and means for
reciprocating one of said members after each
indexing of the turret member.

.
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13. In an automatic nut castellating ma-
chine, the combination of an intermittently

revoluble turret, means for automatically in- -

dexing it, a series of blank holding chucks

carried by the turret, means for opening
and closing the chucks at predetermined
times, means for ejecting blanks successively
from the chucks, means for automatically
feeding blanks successively to the chucks,
a reciprocatory slide, a plurality of shafts
carried by said slide and located in hori-
zontal planes with the axes thereof spaced
apart to correspond with the distance be-
tween the axes of the blank holding chucks

of the turret, means for rotating said shafts,

slotting tools carried by the shafts and lo-
cated in parallel planes, and means for
automatically reciprocating the slide after
each indexing of the turret whereby a plu-
rality of blanks will be slotted simultane-
ously with the slot of one blank located at
an angle to that of another blank.

14. In an automatic nut castellating ma-
chine, the combination of an intermittently
revoluble turret, means for automatically

indexing it, a circular series of non-rotatable.

blank holding chucks carried by the turret,
means for opening and closing the chucks
at predetermined times, means for auto-
matically and successively ejecting the
blanks from the chucks, means for automati-
cally feeding blanks successively to the
chucks, a reciprocatory slide, a series of
three shafts carried by the slide and located
in parallel planes with the axes thereof
spaced apart to correspond with the dis-
tance between the axes of the chucks of the
turret, ‘means for rotating said shafts, slot-
ting E;ools carried by the shafts one rotatable
in a blane parallel to its companion tools,
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105

and means for automatically reciprocating -

the slide after each indexing of the turret
whereby a series of three blanks will be

“slotted simultaneously with the slot of each

blank located at an angle to those of com-
panion blanks.

15. In an automatic nut castellating ma-
chine, a sliding tool carrier having a plu-
rality of shafts located in parallel planes,
slotting tools carried by said shafts and lo-
cated to rotate in parallel planes, means for
rotating said tools, and means for recipro-
cating said sliding tool carrier. |

16. In an automatic nut castellating ma-
chine, a sliding tool carrier, a series of three
shafts carried thereby and located in paral-
lel planes, a slotting tool carried by each of
¢aid shafts one located in a plane parallel
to its companion tools, means for rotating
said shafts, and means for automatically
reciprocating the sliding tool carrier.

17. In an automatic nut castellating ma-
chins, the combination of an intermittently
revoluble turret, means for automatically
indexing it, a series of non-rotatable blank
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holding chucks carried by the turret, means
for automatically opening and closing the
chucks successively at predetermined times,
a reciprocatory slide, a plurality of slotting
tools carried by said slideé” and located to
slot a plurality of blanks simultaneously
with the slot of one blank located at an
angle to that of another blank, and means

for automatically - reciprocating: the slide

after each indexing of the turret. :

18. In an automatic nut castellating ma-
chine, the combination of an intermittently
revoluble turret, means for automatically in-
dexing it, a series’ of mnon-rotatable blank

3 . holding chucks carried by the turret, means

for automatically opening and closing the
chucks successively at predetermined times,
means for automatically ejecting the blanks
from the chucks successively, a reciproca-
tory slide, a plurality of slotting tools car-
ried by said slide and located to slot a plu-
rality of blanks simultaneously with the slot
of one blank located at an angle to that of
another blank, and means for automatically
reciprocating the slide after each indexing
of the turret.

19. In an automatic nut castellating ma-
chine, the combination of an intermittently
revoluble turret, means for automatically

+ indexing it, a circular series of non-rotatable

blank holding chucks carried by the turret,
means for working upon the blanks carried
by the turret and comprising a reciproca-
tory slide, a plurality of slotting tools car-
ried by said slide and located to slot a plu-
rality of blanks simultaneously with the slot
of one blank located at an angle to that of
another blank, means for automatically re-
ciprocating the slide after each indexing of
the turret and means for automatically and
successively feeding blanks to the chucks of
the turret. ‘

20. In an automatic nut castellating ma-
chine, the combination of an intermittently
revoluble turret, means for automatically
indexing it, a circular series of non-rotata-
ble blank holding chucks carried by the tur-
ret, means for working upon the blanks car-
ried by the turret and comprising a recipro-

catory slide, a plurality of slotting fools

carried by said slide and located to slot a
plurality of blanks simultaneously with the
slot of one blank located at an angle to that
of another blank, means for automatically
reciprocating the slide after each indexing
of the turret, means for automatically and
successively feeding blanks to the chucks of
the turret, and means for automatically and

-successively ejecting the blanks from the

chucks.

21. In an automatic nut castellating ma-
chine, the combination of an intermittently
revoluble turret, means for automatically
indexing it, a circular series of blank hold-
ing chucks carried by the turret, means for

e

working upon the blanks carried by the tur-

ret and comprising a reciprocatory slide, a .

plurality of slotting tools carried by said

slide and located to slot a plurality of blanks

simultaneously with the slot of one blank
located at an angle to that of another blank,
means for automatically reciprocating the
slide after each indexing of the turret, and
means for automatically and successively

| feeding blanks to the chucks of the turret

and comprising a swinging magazine auto-
matically operated to free a blank therefrom
and to return to its normal position.

22. In an automatic nut castellating ma-
chine, the combination of an intermittently
revoluble turret, means for automatically
indexing it, a circular series of blank hold-
ing chucks carried by the turret, means for
working upon the blanks carried by the tur-
ret and. comprising a reciprocatory slide, a
plurality - of slotting tools carried by said
slide and located to slot a plurality of blanks
simultaneously with the slot of one blank
located at an angle to that of another blank,
means for automatically reciprocating the
slide after each indexing of the turret, and
means for autorhatically and successively
feeding blanks to the chucks of the turret
and comprising a swinging magazine auto-
matically operated by a blank to free it
therefrom and to return to its normal po-
sition.

23. In a machine of the class described,
the combination of a revoluble turret, means
for rotating it, a plurality of blank holding
means carried by the turret, automatically
operative means for feeding blanks succes-
sively to the blank holding means of the
turret and comprising a magazine shiftably
supported to automatically free itself from

‘the blanks fed to the turret, a reciprocatory

slide, a plurality of slotting tools carried by
said slide and located to slot a plurality of
blanks simultaneously with the slot of one
blank located at an angle to that of another
blank, and means for automatically recipro-
cating the slide after each indexing of the
turret. .

24. In a machine of the class described,
the combination of a revoluble turret, means
for rotating it, a plurality of blank holding
means carried by the turret, automatically
operative means for feeding blanks succes-
sively to the blank holding means of the
turret and comprising a magazine shiftably
supported to automatically free itself by the
blanks from the blanks fed to the turret, a
reciprocatory slide, a plurality of slotting
tools carried by said slide and located to
slot a plurality of blanks simultaneously
with the slot of one blank located at an
angle to that of another blank, and means
for automatically reciprocating the slide
after each indexing of the turret.

25. In a machine of the class described,
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_ for rotating it, a plurality of blank holding
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means carried by the turret, automatically
operative means for feeding blanks succes-
sively to the blank holding means of the
turret and comprising a magazine supported
for swinging movement relatively to the

turret and shifted by a blank to free it there--

from, and means for returning the magazine
to its normal position, a reciprocatory. slide,
a plurality of slotting tools carried by said
slide and located to slot a plurality of blanks
simultaneously with the slot of one blank
located at an angle to that of another blank,
and means for automatically reciprocating
the slide after each indexing of the turret.

96. In a machine of the class described,
the combination of a revoluble turret, means
for rotating it, a plurality of blank holding
means carried by the turret, automatically
operative means for feeding blanks succes-
sively to the blank holding means of the
turret and comprising a magazine supported
for swinging movement relatively to the
turret and shifted by a blank to free it there-
from, means for returning the magazine to
its normal position, said magazine having a
tapered -portion at its lower rear side adapt-
ed to be engaged by a blank, a reciprocatory

“slide, a plurality of slotting tools carried by

said slide and located to slot a plurality of
blanks simultaneously with the slot of one
blank located at an angle to that of another
blank, and means for automatically recipro-
cating the slide after each indexing of the
turret. i . ,
-97. In a machine of the class described,
the combination of a revoluble turret, means
for rotating it, a plurality of blank holding
means carried by the turret, automatically
operative means for feeding blanks succes-
sively to the blank holding means of the
magazine supported
for swinging movement relatively to the
turret and shifted by a blank to free it there-
from, means for returning the magazine to
its normal position, said magazine having
a tapered portion at its—Jower rear side
adapted to be engaged by a blank and a
spring. actuated plunger located above its
pivotal connection, a reciprocatory slide, a
plurality of slotting tools carried by said
slide and located to slot a plurality of blanks
simultaneously with the slot of one blank

located at an angle to that of another blank,

and means for automatically reciprocating

the slide after each indexing of the turret.
98. In an automatic nut castellating ma-

chine, the combination of an intermittently

revoluble turret, means for automatically

indexing it, a series of blank holding means
carried by the turret; means for automati-
cally - feeding blanks successively to the
blank holding means of the turret and com-
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prising a magazine, an automatically actu-

85

ated plunger for forcing blanks from the .

magazine into the blank holding means of
the turret, a reciprocatory slide, a plurality
of slotting tools carried by said slide and
located to slot a plurality of blanks simul-
taneously with the slot of ome blank lo-
cated at an angle to that of another blank,
and means for automatically reciprocating
the 'slide after each indexing of the turret.

99. In an automatic nut castellating ma-
chine, the combination of an intermittently
revoluble turret, means for automatically
indexing it, a. series of blank holding means

carried by the turret, means for automati--

cally feeding blanks successively to the
blank holding means of the turret and com-
prising a magazine, dn automatically actu-
ated plunger for forcing blanks from the
magazine ‘into the blank holding means of
the turret, .said magazine being pivotally
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supported for swinging movement toward

and from the turret and: adapted to be au-
tomatically swung to free itself from the
blanks, a reciprocatory slide, a lurality of
slotting tools carried by said slIi)de' and lo-
cated to slot a plurality of blanks simul-
taneously with the slot of one blank lo-
cated at an angle to that of another blank,

90

and means for automatically reciprocating:

‘the slide after each indexing of the turret.

30. In an automatic nut castellating ma-
chine, the combination of an intermittently
revoluble turret, means for automatically
indexing it, a series of blank holding means

| carried by the turret; means for automati-

cally feeding blanks successively to the
blank holding means of the
prising a magazine, an automatically actu-
ated plunger for forcing blanks from the
magazine into the blank holding means of the
turret, said magazine being pivotally sup-
ported for swinging movement toward and
from the turret and adapted to be automati-
cally swung by a blank to free itself from
the blanks, a reciprocatory slide, a plurality
of slotting tools carried by said slide and lo-
cated to slot a plurality of blanks simul-
taneously with the slot of one blank located
at_an angle to that of another blank, and
means for automatically reciprocating the
slide after each indexing of the turret.
. 81. In a machine of the class described,
the combination of work supporting means
adapted to carry simultaneously a plurality
of pieces of work, a tool head; a plurality of
tools mounted on said head, and means for
operating said tools simultaneously in oppo-
site directions each upon a different piece of
work, whereby the thrust of one tool offsets
the thrust of the other. o
30. In a machine of the class described,
the combination of work supporting means
adapted to carry simultaneously a plurality
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of pieces of work, a sliding tool head, a
plurality of tools carried by said head, and
means for operating said tools in opposite
directions simultaneously each upon a dif-
ferent piece of work, whereby the thrust of
one tool offsets the thrust of the other.

83. In a machine of the class described,
the combination of work supporting means

~ adapted to carry simultaneously a plurality
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of pieces of work, a sliding tool head, means
for sliding it, a plurality of rotary cutting
tools: carried by said head, and means for
rotating said cutting tools in opposite di-
rections simultaneously each upon a differ-
ent piece of work, whereby the thrust of one
cutting tool offsets the thrust of the other.

34. In a machine of the class described,
the combination of work supporting means
adapted to carry simultaneously a plurality
of pieces of work, a reciprocatory tool
head, means for reciprocating it, a plurality

of rotary cutting tools carried by said head
‘and located in parallel planes, and means

for rotating said tools simultaneously in op-
posite directions each upon a different piece

of work, whereby the thrust of one tool is

offset by that of the other.

35. In .a machine of the class described,
the combination of work supporting means
adapted to carry simultaneously a plurality
of pieces of work, a reciprocatory tcol head,
means for reciprocating it, a plurality of
rotary cutting tools carried by said head
and located in parallel planes, and means
for rotating said tools simultaneously in op-
posite directions each upon a different piece
of work, whereby the thrust of one tool .is
offset by that of the other, the axes of said
cutting tools being also located in parallel
planes.

86. In an automatic nut castellating ma-.

chine, the combination of an intermittently
revoluble turret, means for automatically
indexing it, a series of blank holding means
carried by the turret, a reciprocatory tool
slide, means for automatically reciprocating
it toward and from the_turret, a plurality
of rotary slotting tools carried by said slide,
and means for rotating said tools in oppo-
site dircctions simultaneously whereby the
thrust of one is offset by the thrust of the
other. .

87. In an automatic nut castellating ma-
chine, the combination of an intermittently
revoluble turret, means for automatically
indexing it, a series of blank holding means
carried by the turret, a reciprocatory tool
slide, a series of three rotating slotting tools
carried by the slide, and means for simul-

‘taneously rotating said tools one in a direc-

tion opposite to the.direction of rotation of

its companien tools whereby the thrust of

one tool offsets the thrust. of another tool.
38. In an automatic nut castellating ma-

x
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chine, the combination of an intermittently 6

revoluble. turret, means for automatically
indexing it, a series of blank holding means
carried by the turret, a reciprocatory slide,
a plurality of shafts carried by said slide
and located in parallel planes with the axes
thereof spaced apart to correspond with the
distance between the axes of the blank hold-
ing means of the turret, means for rotating
sald shafts, slotting tools carried by the

‘shafts, and means for automatically recipro-

cating the slide after each indexing of the
turret whereby a plurality of blanks will be
slotted simultaneously with the slot of one
‘blank located at an angle to that of another.

39. In an automatic nut castellating ma-
chine, the combination of an intermittently
revoluble turret,. means for automatically
indexing it, a series of blank holding means
carried by the turret, a reciprocatory slide,
a plurality of shafts carried by said slide
-and located in parallel planes with the axes
thereof spaced apart to correspond with the
distance between the axes of the blank hold-
ing means of the turret, means for rotating
sald shafts, slotting tools carried by the
shafts and also located in parallel planes,
and means for automatically reciprocating
the slide after each indexing of the turret
whereby a plurality of blanks will be slotted
simultaneously with the slot of one blank
located at an angle to that of another.

40. In an autematic nut castellating ma-
chine, the combination of an intermittently
revoluble turret, means for automatically
indexing it, a circular series of non-rotata-
ble blank holding means carried by the
turret, a reciprocatory slide, a series of three
shafts carried by said slide and located in
‘parallel planes with the axes thereof spaced
apart to correspond with the distance be-
tween the axes of the blank holding means
of the turret, means for rotating said shafts,
saws carried by the shafts and located in
parallel planes, and means for automatically
reciprocating the slide after each indexing
of the turret whereby a plurality of blanks
will be slotted simultaneously with the slot
of one blank located at an angle to that of
another. N )

41. In an automatic nut castellating ma-
chine, the combination of an intermittently
revoluble turret, means for automatically

indexing it, a series of blank holding means .

carried by the turret, a reciprocatory slide,
a plurality of shafts carried by said slide
and located in parallel planes with the axes
thereof spaced apart to correspond with the
distance between the axes of the blank hold-
ing means of the turret, slotting tools car-
ried by the shafts, means for rotating said

shafts in opposite directions whereby the -

thrust of one tool will be offset by the thrust

“of 'a  companion tool, and means for auto-
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matically reciprocating the slide after each

indexing of the turret- whereby a plurality,
of blanks will be slotted simultaneously with
the slot of one blank located at an angle to
that of another. . o ‘
42. In an automatic nut castellating ma-
¢hine, the combination of an intermittently
revoluble turret, means for automatically

indexing it, a circular series of non-rotata-
ble blank holding means carried by the tur- |-

ret, a reciprocatory slide, a series of three

shafts carried by said slide and located in.

parallel planes with the axes thereof spaced
apart to correspond with the distance be-
tween the-axes of the blank holding means
of the turret, saws carried by the shafts and
located in parallel planes, means for rotat-
ing one of said shafts in a direction eppo-
site to the other whereby the thrust of one
saw will offset the thrust of another saw, and
means for automatically reciprocating the
slide after each indexing of the turret
whereby a plurality of blanks will be slotted
simultaneously with the slot of one blank
located at an angle to that of another.

43. Tn an automatic nut castellating ma-
chine, the combination of an intermittently
revoluble turret, means for automatically in-
dexing it, a circular series of work spindles
carried by the turret and carrying chucks,
a reciprocatory slide, a plurality of shafts
carried by said slide and located in parallel
planes with the axes thereof spaced apart
to correspond with the distance between

the axes of the chucks of the turret, means.

for rotating said shafts, slotting tools car-
ried by the shafts, means for automatically
reciprocating the slide after each indexing
of the turret whereby a plurality of blanks
will be slotted simultaneously with the slot
of one blank located at an angle to that of
another, means for feeding the blanks suc-
cessively to the chucks, means for ejecting
the blanks successively from the chucks and
carried by the work spindles and projecting
from the rear ends thereof, and means for

- automatically and successively operating
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each of said ejecting means.

44, In an automatic nut castellating ma-
chine, the combination of an intermittently
revoluble turret, means for automatically
indexing it, a circular séries of work spin-

dles carried by the turret and carrying |
chucks, a reciprocatory slide, a plurality of |-

shafts carried by said slide and located in

parallel planes with the axes thereof spaced -

apart to correspond with the distance be-
tween the axes of the chucks of the turret,
means for rotating said shafts, slotting tools

carried by the shafts, means for automati-

cally reciprocating the slidé after each in-
dexing of the turret whereby & plurality of
blanks will be slotted simultaneously with
the slot of one blank located at an angle to

1,010,460

that of another, means for feeding the
blanks successively to the chucks, means for
ejecting the blanks successively from the
chucks ‘and carried by the work spindles
and projecting from the rear ends thereof,
means for automatically and successively
operating each of said ejecting means, and

.means for holding the ejecting means in
‘proper position.

45. Tn an automatic nut castellating ma-

chine, the combination of an intermittently
.revoluble turret, means for automatically in-
"dexing it, a circular series of work spindles
carried by the turret and carrying chucks,

a reciprocatory slide, a plurality of shafts

‘carried by said slide-and located in parallel
‘planes with the axes thereof spaced apart
‘to correspond with the distance between the
‘axes of ‘the chucks of the turret, means for
‘rotating said shafts, slotting tools carried by
‘the shafts, means for automatically recipro-

cating the slide after each indexing of the

‘turret whereby a plurality of blanks will be

slotted simultaneously with the slot of one
blank located at an angle to that of another,
means for feeding the blanks successively to
the chucks, means for ejecting the blanks

‘successively from thé chucks and carried by
.the work spindles and projecting from the
‘rear ‘ends thereof, means for automatically
‘and successively operating each of said eject-
ing means, and means for holding the eject-

ing means in proper position and compris-

.ing a disk supported from the turret.

46. In a machine of the class described,

‘the combination of an intermittently revo-
Juble turret having a circular series of non-.

rotatable work carrying spindles each carry-
ing a chuck, clutch mechanism carried by

the spindles, means for automatically and’
successively operating the clutch mecha-
'nism for opening and closing the chucks,
‘an extractor carried by each of the

spindles and projecting from the rear

-end thereof, means for automatically and
‘'successively actuating the extractors, a re-

ciprocatory slide, a plurality of slotting

‘tools carried by said slide and located to
slot a plurality of blanks simultaneously
‘with the slot of one blank located at an

angle to that of another blank, and means

‘for ‘automatically reciprocating the slide

after each indexing of the turret.

47. In a machine of the class described,
the combination of an intermittently revolu-

ble turret having a circular series of non-.
rotatable work carrying spindles each carry-

ing a chuck, clutch mechanism carried by
the spindles, means for automatically and

‘successively operating the clutch mechanism

for opening and closing the chucks, an
extractor carried by each; of the spin-

dles and projecting from 'the. rear end.
‘thereof, means for automatically and suc-
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cessively actuating the extractors, a disk
supported from the turret for holding the
extractors in their proper position, a recip-
rocatory slide, a plurality of slotting tools
carried by said slide and located to slot a
plurality of blanks simultaneously with the
slot of one blank located at an angle to that
of another blank, and means for automati-
cally reciprocating the slide after each in-
dexing of the turret. .

48. In a machine of the class described,
the combination of an intermittently revolu-
ble turret having a circular series of non-
rotatable work carrying spindles each carry-
ing a chuck, clutch mechanism carried by
the spindles, means for automatically and
successively operating the clutch mechanism
for closing the chucks, means for automati-
cally and successively operating the clutch
mechanism for opening the ‘chucks, a recip-
rocatory slide, a plurality of slotting tools
carried by said slide and located to slot a
plurality of blanks simultaneously with the
slot of one blank located at an angle to that
of another blank, and means for automati-
cally reciprocating the slide after each in-

dexing of the turret. -

49. In a machine of the class described,
the combination of an intermittently revolu-
ble turret having a circular series of non.
rotatable work carrying spindles each carry-
ing a chuck, clutch mechanism carried by
the spindles, means for automatically’ and
successively operating the clutch mechanism
for closing the chucks, means for automati-
cally and successively operating the clutch
mechanism for opening the chucks, said
chuck opening mechanism comprising a slid-

ing shaft, a shoe carried thereby, a pivoted

cam operated lever for sliding said shaft, a
reciprocatory slide, a plurality of slotting
tools carried by said slide and located to
slot a plurality of!blanks simultaneously

with the slot of one blank located at an

‘simultaneously with

18

angle to that of another blank, and means
for automatically reciprocating the slide
after each indexing of the turret, i

50. In a machine of the class described,
the combination of an Intermittently revolu-
ble turret, means for automatically indexing
it, a circular series of non-rotatable work
carrying spindles carried by said turret, a
blank extractor carried by each of said spin-
dles and projecting from the rear thereof,
means for automatically operating said ex-
tractors successively, a reciprocatory slide,
a plurality of slotting tools carried by said
slide and located to slot a plurality of blanks
the slot of one blank
located at an angle to that of another blank,
and means for automatically reciprocating
the slide after each indexing of the turret,

-51. In a machine of the class  described,
the combination of an intermittently revolu-
ble turret, means for automatically indexing
it, a circular series of non-rotatable work
carrying spindles carried by said turret, a
blank extractor - carried by eéach of said
spindles and projecting from the rear there-
of, means for automatically operating said
extractors successively and comprising a
cam operated slide having ‘means cobperat-
ing with the end of the extractor, a recip-
rocatory slide, a plurality of slotting tools
carried by said slide and located to slot &
plurality of blanks simultaneously with the
slot of one blank located at an angle to that
of another blank, and
cally reciprocating the slide after each in-
dexing of the turret. .

Signed at Cleveland, county of Cuyahoga
and State of Ohio, this 28th day of Decem-
ber, 1910, '

OSCAR A. SMITH.

Witnesses: :
W. R. MrromerL,
S. M. MaraEws.
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