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To all whom it may concern.’ '
Be it known that I, Jarmes A. Epex, Jr.,
a citizen of the United States, residing in
Springfield, Massachusetts, have invented
certain new and useful Improvements in
Drilling-Machines, of which the following
is a specification. . _ :
" This invention relates to machines for au-

tomatically forming holes or sockets in bolts -

and similar. articles, by the process of hav-
ing a series of the blanks engaged succes-
sively by a set of. drills or similar tools,
whereby the desired form of hole or open-
ing is formed by a sequence of operations;
which results are produced by the machine
without attention on the part of an opera-
tor, further than to present the blanks at
a certain place in the proper stage in the op-
eration; or to provide means whereby the
automatically fed to the machine,
the same after they have
been operated upon. - ‘ _

- A further object of the invention is to pro-
vide means ‘whereby in the operation of the
machine, each blank receives a series of op-
erations upon its bore, by a series of tools
or drills, that will.produce a form of bore
or hole in the finished blank whose diameter
decreases progressively or by steps from the
upper portion to the bottom of the hole.

Another.object of the'invention is to pro-

o

_vide improved means IOr receiving and
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clamping the blanks on a carrier member;
for presenting them successively to the sev-
eral drills or tools in the proper position,
and for releasing the finished blanks after
engagement with the several ‘tools, for the
removal of the blank and the insertion of
the fresh blanks. o

For these purposes the invention . com-~
prises various combinations and sub-combi-
nations of mechanism as
claimed. . : :
"In the dccompanying drawings, showing
one embodiment of my invention: Figure 1

is a plan view of the machine; Fig: 2 isa-

side elevation; Fig. 3 is a section enlarged
on the line 3—3 of Fig. 23 Fig. 4 is a broken
section enlarged on.the line 4—4 of Fig. 23
Fig. 4¢ is a plan of the cam in the initial po-
siticn; Fig. 8 is a section enlarged on the
line 5—5 of Fig. 2; Fig. 6 is a partial ver-
tical section on the line 6—6 of Fig. 4; Fig.

hereinafter .

“and 8 from the shaft

7 is a similar view on the line 7—7 of Fig. 4;
TFig. 8 is a cross section, enlarged, on the
line 8—8 of Fig. 2; Fig. 9 is a section on
the line 9—9 of Kig. 6; Fig. 10 isa plan view
of the cam member, and its supporting
parts; Fig. 11 shows the head indexing cam;
Fig. 12 is a view showing diagrammatically
‘the several drills or tools and the blank, in-
dicating the relative size and positions of
these parts; Fig. 13is a view showing a de-
‘velopment in 2 plane of the cam for the
blank holder; ¥ig. 14 is a cross section on
line 14—14 of Fig. 2; Fig. 15 is a cross sec-
tion on line 15—15 of Fig. 6. '
In the several views, the machine is shown
as having a
standard S, that at the upper portion car-

base B and an upright fraime or .
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Mes a main operating shaft 2 in bearings -

3, 8, that is driven by a pulley 4; and 2
worm 5 on a short shatft 6 driven hy gears 7
2,-engages a worm
wheel 9 fast on an upright cam shaft 10 sup-
ported in suitable bearings in the standard
S, as shown in Figs. 1 and 2. _

A hollow vertical shaft 12 is mounted in
a step bearing 13 and supported by 2 bear-
ing arm 14 at its upper portion, which arm
is secured to the standard S; the purpose of
this shaft being to support ‘a head that re-

ceives and grips the blanks to. be operated-

upon by the set ‘of tools. This head is
shown, particularly in Figs. 2, 6 and 7, as
formed by an upper
disk 16 both keyed on the hollow .shaft 12
as shown in Fig. 7, and . rotated therewith.
The disk 16 is provided with & sleeve exten-
sion 17 extending downwardly around the
shaft 12 to which shaft both of the disks are
secured. for rotation therewith; which ex-
‘tension 17 has adjustably secured thereto a
bearing member 18 for'a thrust bearing of
a ball type, the balls 19 engaging a race ring
90 that presses against the bearing arm 14,

disk 15, and a lower,

75
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by reason of a thrust. that will be herein-

after set forth. The said disk 15 is provided
with a series of radial slots 21, 8-of which are

- shown equally spaced apart, for receiving

the upper end portions of the blanks b, and
above. each of these slotted portions is. se-
cured in the disk .a stationary cup member
92, of annular form having a central open-

ing 23 of sufficient size to receive the largest
drill or tool, that passes through such open-
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‘end of the blank; such

‘portion ¢ flat so as to hold

)

to engage the upper
cup members being
shape with radial

ing at the proper stage
substantially of conical
ribs to tightly grip the upper end of the
blank, but at the inner portion 24 nearest
the axis of the supporting shaft, the cup
member is substantially cylindrical, for the
purpose of properly centering the blank in
the cup member to bring the central open-
ing for the drill at the axis of the blank.
The lower disk member 16 is provided
with a circular series of movable cup mem-
bers, arranged in alinement vertically with
the eight cup members 22
member of the head; and these cup members
25 comprise a frame having an outer forked
portion 26 that swings on pivots 27, so that
the inner free end of the member can swing
up and down, and which end portion of each
member is provided with a bearing roller 28,
all of which ride on a cam 29 of crown type;
this cam shown in plan in Fig. 10 and in de-
velopment in a plane in Fig. 13 has its major
the blank clamped
In one position through the several stations
which 1t occupies while being drilled. At
the rear end of the portion @ of the cam it
is cut away as indicated at ¢ to permit the
dropping of the lower cup member and dis-
charge of the drill as hereinafter described.
The cup member is then lifted on the next
portion & of the cam and Pbasses thence up
an abrupt rise ¢ onto a small rise A which
carries it up to the level of the main porticn
@ of the cam. These swinging cup members

- 25 are shown as each provided with an an-
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nular socket
in a bore in the frame and normally pressed

upward by a spring 31 against a stop flange -

32 at the top of the bore. The socket portion
30 has its upper face coneshaped and pro-
vided with radial ribs to grip the end of a
cylindrical blank 5, and at the bore of the
annular socket portion is arranged a plunger
33 pressed upward by a spring 34 that en-

" gages a flange 35 on the plunger and causes

. above the socket

50
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the plunger to be lifted a short distance
when first fed into the cup
member, the plunger retreating when the
cup member is swung upwardly. by the de-
scribed cam, that will cause the upper end of
the blank & to enter the upper cup member
22, whereby the blank will be gripped be-

tween the pair of codperating cup members -

when the roller cn the swinging cup mem-
ber reaches the highest portion or dwell g
of the cam, as indicated at the left hand
portion of Figs. 6 and 7. The blanks 3 are
fed to the head at a point where the cam

portion d is engaged by the roller of one of

the Tower cup members, as indicated at the
right hand porticn in Figs. 1,2 and 7 , and
which correspends to the position 36 of the
cam as indicated in Fig. 10. Any desired
form of blank feeding means can be ar-

of the upper

-erect position i
- member for engagement by the latter, I pro-

portion 80 vertically slidable

1,168,614

ranged to feed the blanks  at this place, a
hopper 87 being shown at this feeding posi-
tion, that is provided with g swinging car-
rier 38 that will select a single blank and
when the slide 39 is elevated, the carrier 38
that is pivoted on the slide brings a stop 40
thereon to engage a lug 41 to tilt the carrier
and cause a blank thereon to slide downward
as indicated in Fig. 7, whereby the blank
will enter the slotted ‘portion 42 of the
lower head 16 and striking the inner vertical
wall of such slot will be directed into the
cup member, now in its depressed position.
Hor the purpose of bringing the now in-
clined blank % as indicated in Fig. 7, to the
in line with the upper cup

vide a swinging arm 43 pivoted at 44, which
in its full line position, as indicated in Fig,
7, will act as a support and guide for the
blank &, and which when swung to the po-
sition indicated: by broken lines in this
figure will shift the blank to the erect posi-
tion as shown in broken lines in this view,
and retain the blank in such position until
the advance of the head and ‘cup members

-will cause the roller 28 to mount the incline

¢ of the cam, thereby raising the blank to
bring its upper end portion into the socket
or cup member 22 of the upper disk; the end
portisn 43’ being laterally extended in 2
curve - (Fig. 4) concentric with - the ‘move-
ment of the head to retain the blank in this
position of alinement until it starts to enter
the upper cup member. The arm 43 is nor-
mally held in the position indicated in
broken lines in Fig. 7, and in full lines in
Fig. 2, by a weight 43" on its free rear ex-
tremity that is elongated ‘and overbalances
the portion 48’ (see Fig. 2); the arm 43
normally resting on a pin 45 on the hopper
slide 89, and when the slids is in its normal
depressed position the: weighted arm will
hold the portion 43’ in the broken line posi-

tion of Fig. 7; but when the slide 39 is ele--

vated, this portion of the arm will be raised,
and the blank engaging portion-43 will be
moved slightly
position indicated in full lines in Fig, 7.
which is done to permit the blank & to be
fed from the carrier 38; and when the slide
39 is again lowered the weighted arm will
fall, advancing the blank supporting portion
43 now engaged by the blank, to shift the
blank to the erect
opposed cup members, ' Means
or reciprocating the slide 39 that operates
this blank engaging arm 43, in timed rela-
tion to the indexing of the head. A eross

are provided

shaft 48 is mounted at the lower part of the 1

machine rotated from the vertical shaft 10
by gears 47 and 48 to revolve at the same
speed as the wvertical shaft; the shaft 46
carrying a crank 49 (Figs. 5 and 14) whose
pin 50 rides in a slotted lever 51, and a link

away from the head to the,

positien alining with the :
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592 connects the lever 51 with the slide 39, at
a yoke 52* on the bottom of the slide; by
which means the slide 39 will be élevated to
raise the carrier 38 having a i
and the latter will be tilted to discharge the
blank b into the indi
cated in Fig. 7, at the proper stage in the In-
dexing around of the head. Assoon as this
blank is discharged as shown in this figure,
the slide is depressed, which will permng tne
weighted arm to fall, causing the portion
43 to shift the blank to the upright posi-

tion, and retain the blank in this position as’

the head is moved around,
raises the lower cup member
blank.

“The means for indexing the head around
from the main operating shaft 10, are shown
as comprising a disk 53 fast on the lower
ortion of the shaft 12 and provided with
ding to the eight

and the cam
to grip the

eight notches 54 correspon
pairs of cup. members on.
these notches are successively engaged by 2
pawl 55 pivoted on the end of an arm 56
that swings loose on the chaft 12 and which
is oscillated by a rod 57 pivoted at one end
on -the arm 56, the other end of the rod 57
having a slotted part 58 embr:
10 and carrying a roller 59 that is pressed
against- the periphery of a cam 60 fast on
the shaft 10, the roller being held against
this cam by means of a’ spring 61 having
one end secured to the arm 56 and its other
end fastened to 2 suitable pin 62 on the base.
When this cam draws the arm 56 toward 1t,
the pawl 55 will be moved in the same direc-
tion and its extremity 63 will be retained
in the engaged notch by spring 64; and this
cam will serve to swing the arm 56 the limit
of movement caused by this cam; and the
cam on further rotation permits the arm 56
to be retracted by the spring 61, when the
pawl will ride out of the motch 54 and be
moved for a distance corresponding to the
distance apart of the notches to engage the
next notch 54, so that for each revolution of
the shaft 10 the disk 53 is advanced one-
eighth of a revolution, which will serve to
bring the next pair of, cup members on the
head to the feeding position, and retain
them in such position for a certain period
of time. In order to lock the head in these
positions of rest, a spring plunger 65 is
mounted on the base to engage the notches
54 in the disk, and a lever 66 pivoted to this
spring plunger, has its end portion 67 forked
over the rod 57 so as to engage 2 stop 68 on
the rod 57, which parts are so positioned
{hat on the advance of the slide to cause the
bawl i

éwing this lever and shift
ger 65 out of its engaging notch
ing the disk; and as soon as the
wins its return movement the spring plun-
ger is released to return to former position

the spring plun-
54, releas-

blank therein,

holders on the head as indi- .

the shaft; and.
“head which supports the

acing the shaft

‘as provided

to swing the disk, the stop 68 will -
. other arm 89 connects with

slide be- -

- 8

and engage the next notch, that is brought '

to registering position with the spring plun-
ger each time the disk is advanced. :
Above the head that contains the de-
scribed eight holders, comprising the op-
posed pairs of cup members that receive and
grip the blank b, is arranged a carrier on
Shich is mounted a set of tools or drills
arranged -to register with the opening or
bore of the cup members 992, whereby upon
causing rotation of the drills, and bringing
the carrier and head together, the drills will
penetrate these openings to operate upon
the upper ends.of the blanks in the holders.
‘A suitable bracket 69 carried by the stand-

70

75

80

ard S at the upper part of the machine, 18 -

provided with bearings 70 and 71 in which
latter slides a sleeve 72, and is splined as
indicated at 73 (Fig. 3) to prevent rotation
of the sleeve; and a shaft 74 is rotatable in
the bore of the sleeve 72, this shaft also rotat-
ing in the bearing 70,and extending down be-
low the sleeve,as shown in Fig. 6,to project
into the tubular shaft 12 that carries the
blanks. The sleeve
72 supports a carrier in the form of a disk
75 that is secured thereto, and on which are
arranged a circular series
77 that correspond 1n position to the cup.
members on the head, and are so arranged
that each time the head is indexed and
brought to rest, the drills 76 in the holders
will register with the openings in the upper
cup members 22; the holders being shown
with gripping means at their
lower portions in the form of blocks 78 and
79 that arve pressed against the drills by
serews 80 and 81 respectively to lock the
drill and prevent its rotation; while the up-
per end of the drill 76 is positioned and
locked by a set screw 82 of the usual form,
that will regulate the depth of the opening
formed by the drill. Each drill holder is
shown as carrying a gear 83 at the interme-
diate portion, all of which mesh with a gear
84 fast to the interior shaft 74; and this
chaft at its upper end is provided with a
miter gear 85 loosely splined thereon for
driving engagement with this shaft, but per-
mitting endwise movement of the shaft;
which gear 85 meshes with a miter gear 86
fast on the end of the driving shaft 2, by
which means the drill holders or spindles are
continuously driven from the driving shaft,
and during endwise movement of the shaft
74 and the carrier 75 thereon. '

Means are provided for moving the car-
rier 75 toward and from the blank carrying

"head. A bent lever pivoted at 87 has one

sleeve 72, while the
a slide 90 guided
in a bracket 91; which slide has aslotted
portion 92 surrounding the operating shaft
10, with a roller 93 on the extremity ar-
ranged to engage the periphery of a cam 94

arm 88 connected to the

85

90

of drill holders

95

100
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120
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secured on the shaft 10, see Fig. 4. To re-
tain this roller engaging the cam, and to take
up alj lost Iovement, one or more springs
95 have one end attached to the carrier 85,
with the upper end secured to the frame, the
tension of which springs will thus draw the
carrier upward, and through the bent lever
will press the roller on the slide continually
against the edge of the cam 94. As shown
in Fig. 4, the cam 94 has an eccentric por-
tion engaging the roller from the point m
around to the point #, during which period
of the revolution of the operating shaft 10,
the drill carrier

ward, and the drills being in engagement

with the blanks respectively will form or en-

large a previously formed opening in the up-
per end of the blank, and it will be observed
that this portion of the cam extends for
slightly more than half of its circumference.
The continued révolution of the cam 9% will
cause the roller to leave this highest portion,
and the springs 95 constantly pressing the
roller 98 {oward the center of the cam, will
not move the reller to the position s (Fig.
4*) by a rapid movement or drop on the cam
surface; which will swing the bent lever and
permit the drill carrier 75 tc be quickly ele-
vated, withdrawing the drillg from the
blanks in the head. From the point s arcund
to the point ¢ on this cam, the surface is con-
centric and the drill head will be held sta-
tionary, during which time the head that
carries the blanics will be indexed around the
unit distance;
said point m is a
on the cam, thas
a sufficient distanes to bring the drills there-
in adjacent the several blanis in the holders
and, as jusi described, the drills will be
slowly advanced zs the roller travels from
the point m around to the point n.
Referring again to ¥ ig. 5, and also F ig.
11, showing the cam 60 that effects the in-
dexing of the head, the turning of this cam
In the direction indicated by the arrow wiil
shift the roller 59 from the lowest position
by  on the cam to itg highest position % by
a rather quick movement, thereby positively
advancing the rod 57 and the arm 56, which
latter will swing the pawl 85 that
one of the notches 54, and the pawl being re-
tained in the notch by the
carry the disk 53 around in the direction in-
d'cated by the arrow, for a unit distence and
advance the cup members a distance equal to
their distance apart. The continued revolu-
tion of the cam 60 in the direction indicated,
will cause the roller to travel around from
the point ¥ to the point 2
axis of the cam than the point ¥, so that the
spring 61 will cause the arm 56 and rod 57
te slowly advance or return in the opposite
direction to the arrow on the disk 58, and the
inclined end face of the lug 88 on the pawi

comparatively quick rise

15 advanced slowly dewn.

while from this point ¢ to the -

will lower the drill carrier.

engages-

spring 64 will

T

that is nearer the.

1,168,614

will cause it to move ont of the notch 54 that
it engaged during the advance of the disk
58, and the pawl will ride along the edge of
the now locked disk 53 until ;i réaches the
next notch 54, into which it will be drawn
by the spring 64. The drop in the cam 6¢
between these two points y and z is com-
paratively slow so that the return will be &
slow movement until this point z is engaged
by the roller, but from this point to the
starting point 2 is a steep incline so that
the latter portion of the return movement of
the pawl will be accelerated.

- The stop 68 is so placed on the slide 57
that only at the latter portion of the return
mavement of the arm and slide will the step
strike the lever 66 to force the spring plun-
ger 65 cut of its engaging notch 54; ang
which is effected at the time when the pawl
Iug 63 is forced into the notch 54, so that the
disk 58 will be locked during the veturn
movement of the pawl and prevented from
displacement: from which arrangement it
follows that at the beginning of the stroke
of the arm 56 and pawl 55, the plunger 65
will be held out of the registering notch, hut
the stop 68 will at once release the lever 66
as S0on as the notch 54 has passed beyond the
registering position and the plunger 65 will
return to engage the edge of the disk 53, and
will vide on the same until at the latter por-
tion of this movement the next notch 54 will
be brought to the plunger, into which the
plunger will be forced by its spring 65’,

The cam 94 that moves the drill carrier up
and down, is so Dbositioned on the operating
shait 10, relative to the location of the com
60 also fast on thig shaft, whereby the rolier
58 will travel from the position & to the po-
sition g that causes a forward step of the
head, at the stage of the revolution of thig
shaft 10 when the roller 98 is traveling from
the point s to the poinj ¢, and the drill car.
rier is retained in ite elevated position with
the drills entirely fres from the head thay
carries the blanks. :

As has been set forth, the blanks » are
fed to the holders composed of the opposed
cup members, at a position indicated by 3¢
in Fig. 10, when a pair of cup members ic
opposite the feeding hopper 87, and it will
be seen from Fig. 4 that there is no drill
spindle adjacent this position on the head,
but a drill spindle or holder 77¢ ig Iocated

in vertical alinement with the position of 1

the next pair of cup members in the head,
that is, is advanced an angular distance of
45 degrees on the head; and it will alsg he
observed that. four other dril] holders, 77,

70

R

&¢

&8s

90

163

=
ot
D

170, 778 77, ave located the same distance 12

apart around the drill carrier ang alining
with the other parts of cup membere on the
head. When the blank arrives at the point
11 indicated in dotted lines in F ig. 4 it will
have Been acted upen by the five drilk mesn.
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pers and will be in position for discharge.
This positicn is indicated at the right hand
side of Fig. 6. When a cup member arrives
at this position the roller comes to the cut
away portion ¢ of the cam 29 and the arm 26
swings down to the position shown in dotted
lines striking against a spring stop 96. The
bolt b drops into the discharge chute 97.
This notch or opening ¢ in the cam also pro-

crowned cam. The stop 96 is an arm mount-
a cam to swing the arm 26 inward as the

lifted to bring its rolle i 1
d. of the cam 29 when said

stop or cam 96. From the

spindles are arranged in the head, for the
position 36, it will receive a blank from the
Tn Fig. 12 the described five drill holders
will be seen that the holder 77 that first
tool in the holder being such that when
the drill carrier is brought

vides a convenient way for the discharge of
the chips and oil which are caught by the
ed on the bracket 14 as shown in Figs. 4 and
8 and having its end curved inviard to act as
latter is advanced ‘beyond the discharging
position. By this means the cup member is
r in position to rest
on the portion i
cup member passes beyond the end of the
the discharging po-
cition 11 around to the position 36 (Fig. 10),
which is a quadrant’s distance, no drill
reason that no blanks will be held in the
carriers; but as each carrier arrives at:the
described feeding device, or other source at
this place. :
are shown as arranged in a plane, instead ofa
circle as they are located on the head, and it
alines the blank b,1s provided with a tool 771
that is.comparatively short, and more in the
form of a counterboring tool; the length of
this
tance, this tool will merely form a shallow
noteh or opening in the end of the blank;

‘and which is for the purpose of properly

centering the drill in the succeeding opera-
Gion. The next drill holder 770 is provided
with a drill 772, that may be of the twist
drilt type and whose length is somewhat
greater than that of the tool 771, but which
Wil form only a short hole or opening in
the blank. At the next operation the blank
b will be engaged
whose length is slightly
preceding driil, but whose diameter is some-
what less than that of the drill 772; where-
by the hole in the blank will be gomewhat
deepened, but the bore formed by the opera-
tion of this drill will be less than that made
by the drill 772. The next drill 774 is of
greater length than the drill 773, but of less
diameter. The fifth drill 775 is still longer
than the preceding drill 774, and has its
diameter slightly less. 1t will thus be under-
stood that these four drills 772, 778, 174,
775, will form an opening or bore in the
blank & of a length or depth equal to that
of the drill 775, but such opening will in-
crease in diameter from the lower portion

_bolt, replacements
material parts of

down its full dis- -

by the third drill 773,
greater than the-

_one of said clamping

‘each other so as to hold

upwardly, and by a series of steps; and it
will be also seen that each one of these steps
or portions of the bore will be formed by 2
separate operation, the four drills operating
at the same time on different blanks. The
machine will thus automatically receive the
blanks from a suitable feeding device, or
from an operator, will grip the same in the
holders, and will automatically cause them
to be operated upon in sequence by the drills
and will eject the fnished blanks from the
machine; and a number of the blanks will
be simultaneously engaged,
drills, so that the operation is comparatively
rapid, as at each advance of the holders a
finished blank is ejected, ahd at the same

‘time a fresh blank is received.

By having the arrangement of a series of
deills increasing in length in the order of
their engagement with the blank, and at the
same time decreasing in diameter, 2 bore is
formed in the blank of stepped construction.

The feeding device is mot separately
claimed in this application, but-an applica-
tion for patent for such construction is file

- of even date herewith.

The machine has been primarily designed,
constructed and used for the drilling of
& tell tale ” stay bolts, that is those employed
as the fastenings betiween the inner and

outer walls of boilers and which indicate, by

leakage therethrough, the breakage of auy
of such bolts, thereby showing to the boiler
inspector or other person concerned where
are necessary; but it or
it may be employed with
other tools than drills and upon other styles
of blanks than the one described and for the
producing of various other products. And

though I have described with great particu-

larity of detail a specific machine embody-

ing this invention, vet it is not to be under-
stood therefrom that the invention .is re-
siricted to the particular apparatus illus-
trated. Various mediﬁcationsthereof in de-
tail and in the arrangement of the parts may
be made within the scope of the appended
claims by those skilled in the art without de-
parting from the invention. '

What I claim is— ‘

1. In a machine of the class described a
blank carrier including a pair of clamping
devices adapted to engage the opposite ends
of a blank and to.exert a pressure toward
each other so as to hold the blank, at least
devices having an
inner face which 1s partly cylindrical ‘and
partly conical so as to center
the clamping devices are pressed against it.

9. In a machine of the class described a
plank carrier including a pair of clamping
devices adapted to engage the opposite ends
of s blank and to exert a pressure toward
the blank, at least
devices being aper-

one of said clamping

3 B

the blank when

70

75

by as many

80

86

d 90

] 95

1056
115 -
120
126

13¢,



ig

&9
&

30

a0

=73
(=]

380

-arranged {o press the

_arranged to presg

‘blank toward the

-corresponding to the ols
for engagemsént therewith,each blank holder

tured to admit a drill to enguge the end of
the blank and having an inner face which
is partly cylindrieal and partly conical so
a8 'tIG center the blank with respect to the
drill, ’

3. In a machine of the class described a
head and 2 series of blank bolders carried
thereby,

means for ausomatically causing approach
and recession of the cup-members to engage
and release the blanks, one of the cup-meimn-
bers having a spring plunger af the center
blank toward the other
cup-mempber,

4. "In a machine of the class described a
head and a series of blank holders carried
thereby, each of said blank holders compris-
ing a pair of opposed cup-members, and

means for automatically causing spproach-

and recession of the cup-members 9 engage
and release the blanks, one of the cup-mem-
bers having a spring plunger at the center
the blank toward the other
cup-member, and having also g spring sup-
ported socket portion arranged to press the
opposed cup-member,

5. In a machine of the clasg described a
vertical shaft having a cam thereon, a head
rotatable on a vertical axis, a series of blank
holders equally spaced on the head, means
connecting said cam with said head o turn
the head af each rotation of the cam shaft
a distance equal to the distance apart of
said holders on the head, a carrier on the

machine arranged above the head and mov-

able to and from the head, a set of tools on
the carrier positioned corresponding 4o the
arrangement of the holders on the head, a
second cam on the said vertical shaft, a
slide guided on the machine to reciprocate
to and from the latter cam, & lsver connect-
ing the slide with the carrier, one or more
springs connected with the carrier to re-
tract it from“&hg head and to retain the
slide in engagerent Wwith said cam, whereby
the carrier is reciprocated from the cam
shaft between successive turning movéments
of the head. : ;

6.-In a device of the type set forth, the
combination with a tool carrier provided
with 2 series of tools and. means for operat-
ing the same, of a movable head provided
with a series of biank holders squally spaced
location of the tools
comprising an npper fxed cup-member, and
a2 lower swinging cup-member movable to
and {rom the same to réceive and clamp a
blank between said members, and a station-
ary cam member adjacent the lower cup
member arranged io engage the sams to
slevate sach ciip-member ag it passes beyond
a predetermined feeding position, to there-
upon refain the cup-member closed on .the

each of said blank holders compris-
‘Ing a pair of opposed ‘cup-members, and

‘rier, each blank holder
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blank during a portion of its movement, and
to finally relsase the cup-member at the la¢-
ter part of the movement to permit removal
of the blank and insertion of another blank,
7. In a devies of the type set forth, the
combinaticn with a tool carrier provided
with a series of tools and means for oper-
ating the same, of g movable head pro-
vided with a series of blank holders equally
spaced corresponding to the location of the
tools for engagement therewith, each blank

- holder comprising an upper. fixed cup-

member, and a lower swinging cup-member
movable to and from the same to. receive
and clamp a blank between said members,
and a stationary cam member adjacent the
lower cup-members arranged to engage the
same o elevate each cup-member as 3t passes
beyond a predetermined feeding position,
to thereupon retain the cup-member cloge

on the blank during a portion of its mové-
ment; and to finally release the cup-mefnber
at the latter part of the tovement to permit
removal of the blank angd insertion of an-
other blank, a movable arm arvanged inter-

mediate of the two cobperating cup-mem-

bers as brought to the feeding position with
the lower cup-member depressed to receive
the blank, and means for shifting said arm
to advance the blank to g position alining
with said members and to retain it in said
position as the lower cup-member is closed
on the blank, - ’

& In a device of the type seb forth, ths
combination with a tool carrier provided
with a series of tools and means for oper-
ating the same, of 2 mevable head provided
with a series of blank holders squally spaced
corresponding to the location of {the tools
for engagement therewith, sach blank holder

-comprising an upper fixed cup-member, and

8 lower swinging cup-mnember movable to
and from the same to receive and clamp a
blank between said rwembers, and & station-
ary cam member adjacent the lower cun-
members arranged I ‘engage the szare
whereby these members will rise and fall ag
broper stages, each lower CUp-memper coin-
prising a spiing supporied annular seat por-
tion for engaging the margin of the blank,
and a spring plunger at the center of. the
annular poriisn arranged to engage the cen-
ter of the blank,

9. In a device of the type set forth, the
combination “with s tool carrier;, provided
with a series of tools, and means for oper-
ating the same; and means for fesding
blanks at cerpain periods, of a movable head
provided ‘with a series of blank helders
spaced corresponding o the togls on ths nar.
comprising an upper
fixed member and a lower swinging cpposad
memper, means adjacent the lower swing
member arranged to cause it to rise ar
fall at certain stages in the movement o
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the head whereby the members are lowered
as brought opposite the feeding means to
receive the blank, and are raised beyond
such position to grip the blank, and a mov-
able arm arranged at the feeding position
intermediate of the two holder members and
provided with means for shifting said arm
" to advance the blank when received by the
lower member, to a position alining with

the upper ‘member to

7

be ¢lamped in such 10

position for engagement with the tools.
Tn witness whereof, 1 have hereunto

signed my name in the presence of two sub-

seribing witnesses. v
, ' JAMES A. EDEN, J=.
Witnesses: ' »
Davip McCoMBE,
Geo. V. Curtis.



