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To «ll whom Tt may conceri:

Be it known that I, SAMUEL P. MACCORDY,
of Amsterdam, in the county of Montgomery,
in the State of New York, have invented new
and useful Improvements in Button-Drilling

Machines, of which the following, taken in

connection with the accompanying drawings,
is a full, clear, and exact description.

My invention relates to button-drilling m.a,-' |
chines of the type described in my reissued |

Letters Patent No. 11,879, dated January 1,
1901, in which the button-blanks are carried
in expansible spring-chucks arranged in rows
on the ““drum? or carrier, rotated intermit-
tingly step by step. Rotating drills are ar-
ranged to reciprocate at right angles to the
axis of the carrier to drill the blanks, and

means are provided to shift the carrier both |

vertically and horizontally to shift the blanks

into two or more positions to permit the drills
to operate in two or more positions and drill} -
the various holes.. An automatic locking

mechanism locks the carrier in each operative
position. | D

My invention consists in improvements in
the various parts of this machine by which its
construction is simplified and its operation
improved. ,

My invention will be understood by refer-
ence to the three sheets of drawings herewith,
in which the reference-numerals of the speci-
fication indicate the same parts in all the
figures. - | |

Figure ILisa frontelevation, portions being
brokenaway. Rig.IIisasideelevation, Nig.
I1I is a rear elevation with portions broken

away. Iig. 1V is a top plan with portions |

broken away. Fig.V isa vertical section on
line V of Fie. IV. Fig. VI is a vertical sec-
tion on line VI of Fig. II.  Fig. VIl is a cross-
section of thecarrier. Fig. VIIIisalongitu-
dinal section through the drill-bracket, show-
ing the drill and grooved roller in side eleva-
tion. Fig. IX is a corresponding view from
opposite side, showing form of groove. Fig.
X is a cross-section on line X of Fig. IV. FKig.
X1 shows a contact-ring having two contact-
surfaces. | | |
In the figures, 1 indicates suitable legs or
a standard on which is supported the base Z,
having top flanges 3 and formed with the in-

tegral drill-slides 4 for the drill-standard 5. |

On top of the base issecured the upper bracket
6, having vertical web 72 for the carrier-slides,
and on one side the bracket 7, having sulit-
able bearings 8 for the worm-shaft. In the
standard is journaled the counter-shaft 10,
carrying the power-pulley 11, the grooved
spindle-driving pulley 12, and the cone-pulley
13, from which the chuck-carrier and other
parts are operated.

15 is the upper driving-shaft, journaled in
ears 16 on the bottom of the base and carry-

55

60

ing the grooved cone-pulley 17, connected by

belt 19 to pulley 13, and the small pinion 18
on its front end, meshing with the large main
oear 20 on the main shaft 21, suitably jour-

naled in the base parallel to the counter-shaft

and upper driving-shaft and carrying the in-

termediate cam-pinion 22 and on its rear end

the drill-roller 23, formed with a cam-groove
94 for reciprocating the drill-standard.

Carrier and carrier-shifting mechanism.—
In the rear ends of arms 30 on the rear face
of the rear slide 32 is fixed the carrier-spindle

83, recessed at 34, on which rotates the but-

ton chuck-carrier 35, fully deseribed in my
prior patent, having the hub 36, one solid

‘head 37, the opposite head in the form of ra-

dial arms 38, and the chuck-bars 40,extending
between the two heads, in whichare arranged

| chucks 41, having resilient recessed split
heads 42, adapted to grip the blanks when
| the chucks are forced inwardly by springs 43
| into the recessed portion of the spindle, but

spreading and releasing the blanks when the
chucks are forced outwardly against the op-
eration of the spring by the engagement of

chuck-pin 44, having hardened-steel tip 45,

with the unrecessed portiou 46 of the spindle.
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The rear slide 49, as here shown adapted to
move vertically, has beveled edges 50 fitting

corresponding flanges 51 on the frount slide
53, which is provided with beveled dovetails

54 on its front face fitting eorresponding bev-

eled flanges 55 on the rear face of the web 72

of bracket 6, whereby the rear slide, carrying

the carrier, may be moved vertically, and the

tally. To the front face of the rearslide, ex-

tending forwardly through openings 58 in the
front slide and in the web, issecured the yoke
59, carrying the integral ring 60, in which 1s
secured by suitable screw 57 the removable

‘front slide, earrying the rear slide, horizon--
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cam -ring 61, having the four cam contact-
surfaces 62, with which engages the cam 65
as 1t 1s rotated to shift the carrier and the
blanks into the four positions to permit the
drilling of the four holes.. Ashere shown in

the various views, the cain has moved the car-

rier into the upper left-hand position and the

lower right-hand hole in each blank is being

drilled. |
In Fig. X isshown a cam-ring formed with
two contact-surfaces which may be substi-
tuted for the cam-ring with four contact-sur-
faces (shown in position in Fig. I) when it i3
desired to drill blanks with two holes only.
The cam-ring of Fig. X therefore engages
with the cam only on two surfaces and shifts
1t into two positions—for instance, up and
down—instead of into four, as where four
holes are to be drilled. When drilling two
holes only, the front slide must be locked to
1ts bracket by plug-screw 67, carried in a con-
venient position and adapted to fit plug-screw
hole 63. DBy means of my arrangement of
cam-ring provided with contact-surfaces en-
gaging with the carrier-shifting cam I obtain
a universal movement by which the drum
may be shifted into any even or uneven num-
berof positions—such asthree,five,orseven—
in case 1t is desired to drill a blank with so
many holes or operated on_any other article
in 80 many positions_by the use of the cam-
ring with a corresponding number of con-
tact-surfaces—three, five, or seven. |
The cam 65 has the integral collar or hnb
66, provided with set-screws 69 to secure it
on the cam-gear hub 70 of the large cam-gear
71, suitably journaled on cam-shaft 73 in

web 72 of the bracket 6 and meshing with the |

cam-pinion 22, by which it is operated. Cam-

shaft may extend through slot 130 in front

slide and 1s secured in position by nut 131 or
in other suitable way. Alsolarger orsmaller
contact rings and cams may be substituted to
give greater or less shift toslides and ecarrier
for the drilling of larger or smaller buttons.

Carrier-rotating mechanism.—To rotate in
stecession into operative position the suec-
cessive rows of chucks carrying the blanks
to be drilled each with two or more holes, the
carrier is rotated step by step by the engage-
ment of the large main gear 20 with thesmall
worm-shaft or disk pinion 74 on the front end
of the worm-shaft or disk shaft 75, journaled

- 1n bearings 8 on bracket 7, carrying the worm

535
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76 on Its rear end,dipping in oil-eup 77, holted
to the side of the base and meshing with disk
gear 78 on disk-gear shaft 79, arranged at
right angles to worm-shaft and suitably jour-
naled in journal-bearing 80on theside bracket
7 and base and carrying the disk or seg-
mental gear 81, having slot 83, in which is
arranged the toothed section 82, (having the
teeth 84, meshing at each rotation with car-
rier-gear 85, secured to one of the carrier-
heads,) secured in position in the disk by set-
screws 86 and radially adjustable by screw 87.

Clarrier-locking mechanism.—On the outer |

]

‘majn gear.
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face of the disk 81, just in advance of the
toothed section 82, is secured the unlocking-
cam 39 by screws 90. As the disk rotates
this cam engages with the inner and lower
arm 91 of the bell-crank lever 92, journaled
in ear 93 on the arm 30, whose upper and
outer end 99 fits in slot 96 in the outer end
of the locking bolt or lateh 97, fitted to the
threaded bushing 98 and foreced inwardly by
spring 99, so that its inner end 100 bears on
the outer face of carrier solid head 87 and en-
gages with sockets 102 in said face, to which
are fitted hardened-steel bushings 103, lock-
ing the carrier against accidental rotation
from the positions in which the chucks are
brought opposite the drills to offer the blanks
to be drilled. Threaded bushing-carrying
bolt may be withdrawn easily. By the ar-
rangement of the cam 89 just in advance of

the teeth on the section the bolt is drawn

from engagement with the successive sock-
ets, permitting the next row of chucks to be
turned down and rearwardly into operative
position. o |
Drills. —The drill-spindles 110 110 are
Jjournaled in arms 111 111, carrying the drill-
chuneks 113 and the drills 114 114, and are ro-

tated by their pulleys 115 115, one on each

drill-spindle, through belts 116 116 from pul-
leys 12 on counter-ghaft 10, |

T'he drill-standard 5 is reciprocated, carry-
ing the drills by engagement of antifriction-
roller 118 on pin or screw on the bottom of
the standard. near its front end, engaging
with the cam-groove 24 in roller 23 on main
shaft 21. This groove has a gradually-in-
clined portion 120 and an abruptly-ineclined
retracting portion 121, whereby the drills are
moved up gradually and steadily while drill-
ing, but moved_back when the drilling has

been completed, as best shown in Figs. VIII

and IX. |
125 1s table for blanks supported on ears
126 on rear slide, and 127 chute for drilled
blanks. o .
Operation: To explain the operation, I re-
fer to the size and arrangement of parts as
here shown, which may be varied as desired
to suit different sizes and classes of work.
By the arrangement of a small pinion on the
upper driving-shaft engaging with the large
main gear the high speed of the power-pulley
and cone - pulley is reduced, giving slow
steady work with power. The proportion of
this large main gear to the disk gear is four
o one, sothat the toothed section comes into
operation and the chuck-carrier is rotated

one space—that is, one-quarter of the com-

plete rotation at every four rotations of the
‘T'here are the same relation and

the same proportion between the main gear
and the cam-pinion, so that while the main
gear rotates four times the cam-pinion ro-
tates once, rotating the cam one full revolu-
' tion to engage with the four contact-surfaces
in the cam-ring, and thus to shift the chuck-
carrier horizontally and vertically into the
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four positions to permit the drilling of the
four holes by the drills. The gr ooved roller

being on the main shaft rotates w1th the main

cear, and therefore reciprocates the drill-
standmd four times while the cam is being
rotated once. The parts being so propor-
tioned are timed so that at each shift of the
carrier the drills reciprocate to drill one of
the holes, and after the cam has been shifted
four times and the four holes have been
drilled the toothed section comes into opera-
tion to rotate the chuck-carrier one-quarter
tarn, turning the next row of chucks and
blanKs Lo be opelated upon. The unlocking-
cam being arranged immediately in front of
the toothed section, the bell-crank lever is
locked wzthdmwm?‘ the lateh from engage-
ment with the chuck-carrier head, permitting
this rotation of one-quarter turn. Arrows
indicate direction of rotation of parts.

The advantages of the machine here de-
scribed are in ‘its general construction, sim-

plicity, and a,rranfrement of shafts, gears, and

other operative parts In the shifting mech-
anism the contact ring is made 1emovable to
be renewed when worn or for the substitation
of another ring of different size or with a dif-
ferent number of contact-surfaces for drilling
more or Jess holes. By the arrangement of
the cam and contact ring in front of the web
on the npper bracket they may be removed

and replaced conveniently without disturb-

ing the carrier. The rotating and locking
mechamsm for the carrier is simple aud posi-
tive in operation, practically indestructible,
and the parts that may be worn—such as the
toothed section 82, the unlocking-cam 89, the
loeking-bolt 97, and the steel bushmﬂ‘s 103
amanﬂ'ed in the sockets 102—may be eamly
replaced if worn.

Having thus desceribed my invention, what

I claim, a,nd desire to secure by Lettels Pat-
ent, 18—

1. In a button-drilling machine, the combi-
nation with a suitable b_ase and rotary, recip-
rocating drill-spindles supported thereon, of

a suitable bracket on the base, a slide fitted

to flanges on the bracket, a rotating carrier
carrving rows of e‘zpanmble chucks support-
ed on the rear face of the slide, a yoke ex-
tending forwardly from the sllde a contact-
ring mh interior contact- %urfa,eeb supported
on sald yvoke, a suitably-journaled cam ar-
ranged to rotate within the contact-ring and
to bear on the contact-surfaces in succession,
means to rotate said cam, meauns to rotate ’bhe
drum intermittingly, means autowmatically to

loek the drum against rotation during the

drilling Opemtlon, and means to unloek the
drum perlmttmfr it to turn after the drilling

operation has been comnpleted.
2. In a button-drilling machine, the combi-

nation with a suitable base and rotary, recip-

rocating drill-spindles supported thereon, of
) bracken secured on the upper surface ot the
base having a vertical web exténding across
the: base, a Shde fitted to

1an oes on the web i

P
-

1 and adapted to be reciprocated therein, rear-

wardly-extending arms on the slide, a rotat-

ing chuck-carrier carrying rows of expansi-
“ble blank-holding chucks, carried on the ends

of smd arms, a yoke forwardly extending from
the slide through openings in the meb a de-
tachable contact-ring with interior, opposate

contact-surfaces arranged on the forward end
of the yoke, a cam Journaled on the web and
arranged to rotate within the contact-ring
'ma,klnﬂ* contact in succession with the con-

tact-surfaces to reciproeate the slide and shift

the carrier, means to rotate the cam, means
to rotate the drum intermittingly, means au-

Lomatlcally to lock the drum during the drill-
ing operation and to unlock it after the drill-

ing operation has been completed.

3 In a button-drilling machine, the combi-
nation with a suitable base, of a main shaft
| journaled thereon, means for rotating the
‘shaft, a reciprocating drill-standard smtably

supported on the base, rotary drill-spindles
carried on said standard, a roller formed with

a cam-groove on the main shaft and engaging

with an antifriction-roller on the drill- sta;nd-

:an:'d to reciprocate the standard, an interme-
diate cam-pinion on the main sha,ft a suait-

able bracket on the base, a slide ﬁtted to
flanges on said bracket, a rotating carrier
carrying rows of expansible chucks carried
on the rear face of the slide, a yoke extend-

ing forwardly from the sude a detachable
'contaet ring with interior contaet -surfaces
supported on the yoke, a suitably- journaled
cam arranged to.-rotate within said ring and
bear on the contact-surfaces in succession, a
cam-gear connected to the cam and meshmcr

with the cam-pinion, and means to rotate the

drum mtermwmnﬂ'ly
4. In a button-drilling machine, the combl-

nation with a suitable base of a couuter shaft
and upper driving-shaft smtably journaled
thereon, connections between said shafts,
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a 110

pinion on the upper driving-shaft, a main

shaft, a main gear on the main shafb meshing
with the pinion, a reciprocating drill- stand-

and enﬂ'an‘mﬂ' with an antlfrmmon roller on

ard suitably supported on the base, rotary -
drill-spindles carried on the standard, a roller-
formed with a cam-groove on the main shaft

I'5

the drlll-sfandmd to reclprocabe thestandard,

anintermediate cam-pinion onthe main shaft |
a suitable bracket on the base having a ver-

tical web, a slide fitted to flanges on said
bracket, a rotating carrier carrying rows of

exnanmble chueks carried on the rear face
of the slide, a yoke extendmﬂ' forwardly from
the slide through cpeningsin the vertical web.
| of the bracket, a detachable contact-ring with

interior contact—surfdces supported on said
yoke, a suitably-journaled cam. arranged to
rotate within the ring and bear on the suc-

cessive contact- %urfa(.,e:: means to rotate the
cam, means torotate the drum intermittingly
step by step, means antomatically to lock the

120
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drum against rotation during the drilling op-

eration, and means autom&twally to unlock




- ing a vertical web extending across the base;.
- amain shaft journaled on the base, means to

| § o

thedrum permitting its 'rot_ation another step !

after -each drilling operation has been com-
pleted. | ,

5. Ina bhtton-dfilling machine, the combi-
nation with a suitable base and rotary, recip-.

rocating drill-spindles thereon, of a bracket
secured on the upper surface of the base hav-

rotate the shaft, an intermediate cam-pinion

- on theshaft,a roller formed with a cam-groove

20

on the rear end of the shaft to reciprocate the

drill-spindles; front and rear slides fitted to

slide and be reciprocated, one on the vertical
web and the other.on the first at right angles
thereto, rearwardly - extending arms on the
rear slide, a fixed recessed spindle arranged
in the ends of said arms, a rotating chueck-
carrier carrying rows of expansible chucks ar-
ranged to rotate on said spindle, means to ro-

tate said carrier intermittingly; means .to.
lock said carrier against rotation and auto-

matically to unlock it permitting. said rota-

-tion; a yoke secured on the rear slide and ex-

tending forwardly therefrom through open-

‘ings in the forward slide and in the vertical
~web, an integral ring on the yoke, a remov-.
able contact-ring fitting within said integral |

ring and having opposite cam contact-sur-

facesonitsinterior periphery, suitable serews-

to secure the contact-ring in position, a cam-

- stud extending forwardly from the web, a cam

suitably journaled on the web and arranged
to rotate within said contact-ring to bear in

, succession on the contact-surfaces thereby

shifting the slides and the carrier, and a cam-
gear on the cam meshing with the cam-pinion.

- 6. Inabutton-drilling machine, the combi-

nation with a suitable base and rotary, recip-
rocating drill-spindlesthereon,of a bracket se-

cured on the upper surface of the base hav-

- Ing a vertical web extending across the base;

45
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a counter-shaft on the base, an upperdriving- |

shaft arranged parallel to.the counter-shaft,
operative connections between the drill-spin-
dles and the upper driving-shaft, a pinion on
the forward end of the upper driving-shaft; a
mainshaft arranged above the upper driving-
shaft and parallel thereto, a gear on the for-

ward end of the main shaft meshing with

the pinion, an intermediate cam-pinion on
the main shaft, a roller formed with a cam-
groove on the rear end of the main shaft to
reciprocate the drill-spindles; front and rear

slides fitted to be reciprocated, one on the ver-
‘tical web and the other on the first at right

angles thereto; rearwardly-extending arms

~on the rear slide, a fixed recessed spindle ar-

ranged in the ends of said arms, a rotating
chuck-carrier carrying rows of expansible
chucks arranged to rotate on the recessed
spindle, means to rotate the carrier intermit-
tingly; means to lock the carrier against ro-

tation and . automatically to unlock it per-

725,734

vertical web, of an integral ring on the yoke,

of a removable contact-ring fitting within the

1integral ring and having opposite eontact-

surfaces on its interior periphery; acam suit-
ably journaled on the weband arranged to ro-
tate within the contact-ring to bear in succes-

sion on the contact-surfaces thereby shifting
‘the slides and the carrier, and a cam-gear con-
nected to the cam and meshing with the cam-
'_'pinion_ o . . o R

. 7. Ina button-drilling machine, the combi-

nation with .a snitable base and rotary, recip-

rocating drill-spindlesthereon,of a bracket se-
cured on the upper surface of the base at the

opposite end of the drill-spindles and having
a vertical web extending across the base, a

counter-shaft on the base, an upper driving-

shaft arranged parallel to the counter-shaft,

connections between the drill-spindles and
the counter-shaft, connections between the
counter-shaft and the upper driving-shaft, a
pinion on the forward end of the upperdriv-
ing-shaft; a main shaft arranged above the
upper driving-shaft -and parallel thereto, a
gear on the forward end of the main shaft

meshing with the pinion, an intermediate

cam-pinion on the main shaft, a roller formed
witha cam-groove on the rear end of the main
shaft to reciprocate the drill-spindles; two
slides, the frontslide having beveled edges fit-
ting beveled flanges on the rear face of the ver-
tical web and the rear slide having beveled
edgesfitting beveled flanges on the rear face of
the frontslide and arranged at rightanglesto
the,flanges on the web; rearwardly-extending

arms on sald rear slide, a fixed recessed spin-

| dle arranged in the ends of said arms, a ro-
i tating chuek-carrier carrying rows of expan-

sible chucks arranged to rotate on said fixed

spindle, means to rotate said carrier inter-

mittingly; means to lock said carrier against

rotation and automatically to unlock it per-
mitting rotation; a yoke secured on therear
slide and extending forwardly therefrom
through openings inthe forward slide and in
the vertieal web, an integral ring on front of
sald yoke, a removable contact-ring fitting

within said integral ring and having opposite
contact - surfaces on its interior periphery;
suitable serews to secure the contact-ring in
position, a cam -stud extending forwardly
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from said web, of a.cam having an. integral

hub journaled on the stud and arranged to
rotate within the contact-ring to bearin suec-
cession on the contact-surfaces, thereby shift-
ing the slides or sliding guides and the car-

rier, and a cam-gear on the cam-hub meshing

with the cam-pinion. |

.- 8. In a button-drilling machine, the com-
bination with a suitable base, of rotary, recip-
rocating drill-spindles thereon, an. intermit-

of expansible blank-holding chucks; means

toshiftthecarrier vertically and horizontally,

mitting rotation; of a yoke secured on the | to shift the blanks for the drilling of the va-
rious holes by the drills; a gear on the car-
rier, a mutilated gear suitably journaled and

rear slide and extending forwardly therefrom
through openings in the front slide and the

120

125

tingly-rotating chuck-carrier carrying rows
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engaging therewith, and means to rotate said | bracket and the base, and having a worm-

mutilated gear to turn the carrier interinit-
tingly, moving one row of chucks out of po-
sition and the succeeding row into position

opposed to the drills, said mutilated gear be-

ing arranged to rotate the carrier one step

~while the drills are out of operation and after

IO
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‘the various holes have been drilled in the

blankscarried in thepreceding rowof e¢hucks.

9. In a button-drilling machine, the com-
bination with a suitable base and rotary, re-
ciprocating drill-spindles arranged thereon,
of a rotating earrier carrying parallel rows of
expansible, blank-holding chucks, said rows

being arranged parallel to the carrier-axis;

means to shift the carrier vertically and hori-
zontally; a carrier-gear on one end of the car-

rier, a disk suitably journaled and having a

radial slot, an adjustable toothed section ar-
ranged in the slot and adapted to engage with
the carrier-gear at each rotation, and means
for rotating said disk to turn the carrier one
space, turning one row of chucks out of op-
erative position and the next row of chucks
into operative position.

- 10. In a button-drilling machine, the com-
bination with a sunitable base, of rotary, re-
ciprocating drill -spindles thereon, a main
shaft suitably journaled in the base having a
large main gear on its forward end, a rotating
carrier carrying rows of expansible, blank-
holding chucks, means to shift said carrier
vertically and horizontally, a bracket secured
on one side of the base near the top and on
one of its side flanges; a worm-shaft or disk-
shaft journaled in suitable bearings on the

‘bracket, asmall disk-shaft pinion on the disk-

- shaftmeshing with the large main gear, a gear
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on the rear end of said disk-shaft; of a disk-
gear shatt suaitably journaled and having a

‘disk-gear on its outer end engaging with the

rear disk-shaft gear and a disk formed with
a radial slot on its inner end; a carrier-gear
arranged on the end of the carrier adjacent
to said ‘disk and in the same plane there-
with, an-adjustable toothed section arranged
in said slot and arranged to mesh with the
carrier-gear at each rotation; means for lock-
ing said carrier against rotation, and means
for antomatically unlocking it permitting it
to rotate. R

11. In a button-drilling machine, the com-
bination with a flanged base, of rotary, recip-

‘rocating drill-spindles thereon, a main shaft
suitably journaled in the base having a large
‘main gear on its forward end, a rotating car-

rier carrying rows of blank-holding chucks,
means to shift the carrier vertically and hori-
zontally; a bracket secured on one side of the
base near thoe top and under one of -its side
flanges, a worm-shaft journaled in suitable
bearings on the bracket parallel to the main
shaft, a small worm-shaft pinion on the front
end of the worm-shaft meshing with the large
main gear, a wormm on the rear end of said

“worm-shaft, an oil-cup arranged beneath the
“worm, a worm-gear shaft journaled in the

gear on its outer end engaging with the worm
and a disk formed with a radial slot on 1ts
inner end; of a carrier-gear arranged on the
end of the carrier adjacent to said disk and
in the same plane therewith, of a radially-
adjustable toothed section arranged in the
slot, an adjusting-screw for the section, bind-
ing-screws fixing the section in position, the
section being arranged to engage with the
carrier-gear at each rotation; means for lock-
ing said carrier against rotation, and means
for antomatically unlocking the carrier per-
mitting it to rotate. R
12. In a button-drilling machine, the com-
bination with a suitable supporting-base and
rotary, reciprocating drill-spindles thereon,
of a rotary carrier carrying rows of expansible
chucks and arranged to rotate at right angles
to the reciprocating movement of the drill-

spindler; means toshift the carrier vertically
and- horizontally; means torotate the carrier

intermittingly, the carrier being provided
with one solid head formed with sockets, a
disk rotating parallel to the carrier, an un-
locking-cam on the disk, a lateh, a spring
forcing the-lateh against the carrier-head to
engage in said scckets and prevent rotation
of the cearrier, and a bell-crank lever engag-
ing with said latch and operated by the cam
at each rotation of the disk to withdraw the
lateh and unloek the carrier.

~ 13. In a button-drilling machine, the com-
bination with a suitable supporting-base, and

‘rotary, reciprocating drill-spindles carried
thereon, of a rotary carrier carrying rows of
“expansible chucks'and arranged to rotate at

right angles to the reciprocating movement
of the drill-spindles; means to shift the car-

rier vertically and horizontally; means to
rotate the earrier intermittingly; a solid head

on the carrier having sockets formed on 1ts
outer face, a threaded bushing arranged in
one of the carrier-supporting arms, a locking-
bolt arranged in the bushing, a spring also
arranged in the bushing foreing the latch or

bolt inwardly against the solid face of the

carrier to engage with the sockets as-the car-
rier is turned; a bell-crank lever pivotedly
supported in ears on the outer face of said
arm and having an inner end, and an upper
end engaging with a slot in the outer end of
the bolt, of a rotating disk and a cam on the

disk to engage with the inner end of the bell-

crank lever to withdraw the bolt. |

14. Tn a button-drilling machine, the com-
bination with a suitable supporting-base, and
rotary, reciprocating drill-spindles carried

thereon, of a rotary carrier carrying rows ot

expansible chucks and arranged to rotate at
right angles to the reciprocating movement
of the drill-spindles; means to shift the car-
rier vertically and horizontally; a solid head
on the carrier having sockets formed on its
outer face, hardened-steel bushings fitted to

the sockets, a threaded bushing arranged in
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shaft, a

&

ranged in the threaded bushing, a spring also
arranged in the threaded bushing forcing the
boltinwardly against the solid face of the car-
rier to engage with the sockets as the carrier
is turned; a bell-erank lever pivotedly sup-

ported in ears on the outer face of said arm,

having an inner end, and an outer end en-
gaging with a slot in the outer end of the bolt;
a main shaft, a large main gear on the for-
ward end of the main shaft; a bracket bolted
on one side of the base, a  worm-shaft jour-
naled in the bracket parallel to the main
small worm-pinion on the forward
end of the worm-shaft meshing with the main
gear, a worm on the rear end of the worm-
shaft, a disk-shaft journaled in the base and
the bracket at right angles 1o the worm, a

‘toothed disk by whieh the carrier is rotated

on the disk-shaft, a disk-gear on the disk-
shaft meshing with the worm, and a eam on
the outer surface of said disk to engage with
the inner and lower arm of the bell-crauk le-

ver to forceoutwardly the hO]L unlockmﬂ‘the
~rotating carrier. |

15. In a button-drilline machine, the com-
bination with a suitable base and rotary, re-
¢iprocating drill-spindles thereon, of an up-

per bracket secnred on the upper surface of
the base having a vertical web extending.

across the base, a slide fitted to flanges on
said weband adapted tobereciprocated there-

in, rearwardly-extending arms on said slide,

a rotating chuek-carrier carrying rows of
blank-holding chucks on the red,rwmd ends
of said arme, a yoke for wmd]y extending from
sald slide th_xoumrh openings in the w.eb a de-
tachable contact-ring with interior contact-
sarfaces arranged on the forward end of said
yoke,a cam journaled in the web and arranged
to rotate within said contact-ring, bearing al-
ternately o the alternate contact-surfaces to
reciprocate the slide and shift the carrier,
means to rotate the cam; a carrier-gearonone
end of the carrier, a disk suitably journaled
and having a radial slot, a toothed section ar-
ranged in said slot and adapted to engage

wnh the carrier-gear at each rotation, means

for rotating said dlsk to turn the carrier one
space, turning one row of c¢hucks out of op-
erative position and the next row of chucks
into operative position, and means automadt-
ically to lock the drum during the drilling
operation and to unlock it after the drilling
operation has been completed.

16. In a button-drilling machine, the com-
bination with a suitable ba,se and rotary, re-

ciprocating drill-spindles thereon, of a suit- ;

able bracket on the base having a vertical
web, a slide fitted to flanges on said web, a
rotating carrier carrying rows of expansible
chucks supported on the rear face of said
slide, a yoke extending forwardly from said
slide through openings in the vertical web of

the bracket a detachable ring with interior |

contact- surtdues supported on sald yoke, a
suitably - journaled cam arranged to rotate

within sald ring and bear on the succes- |
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sive contact- surfaces, means to rotate said

cam, aside bracket secured on one side of the

base near the top; a worm-shaft journaled in
suitable bearings in-the side bracket, paral-
lel to the main shaft, a small worm -shaft

FAS,

pinion on the front end of the worm-shaft, a

worm on the rear end of said worm - shaft,
means to rotate the worm-shatt, a worm-gear
shaft jonrnaled in the bracket and in the base
and having a worm-gear on its outer end en-
gaging with said worm and a disk formed
with a radial slot on its inner end; a carrier-
cear arranged on the end of the carrier adja-
cent tosaid disk and in the same plane there-

‘with, a radially-adjustable toothed section

arranged in the slot, an adjusting - screw,
binding-screws holdmﬂ' the section 1n posi-
tion, ‘rhe section bemn' arranged to engage
wmh the carrier-gear a.t each rotation; means
for locking said carrier agalust rotatmn, and
means for mtomatlcally unlocking 1t pe1-
mitting rotation. |

17. In a button-drilling machine, the com-

| bination with a suitable baqe and rotary, re-

ciprocating drill-spindles thereon, of a suit-

able bracket on the base, a slide fitted to

flanges on the bracket, a rotating carrier car-

rying rows of expansible chucks supported

on the rear face of said slide, a yoke extend-
ing forwardly from said slide, a detachable
ring with luterior contact-surfaces supported
on saild yoke, a sultably-journaled cam ar-

-ranged to rotate within said ring and bear
means to

on the successive contact-surfaces,
rotate said cam, a carrier-gear on one end of
the carrier, a disk suitably Journaled and
having a radial slot, a toothed section ar-
ranged in said slot and adapted to engage
with the carrier-gear at each rotation, means
for rotating sald disk to turn the carrier one
space, turning one row of chucks out of op-
erative position and the next row of chucks
into operative position, means automatically
to lock the drum against rotation during the
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drilling operation, and means to un]ock the

drum permitting its rotation another step

after each drilling operation has been eom-'

pleted.

18. In a button-drilling machine, the com-
bination with a smta,ble base, of a connter-
shaft and upper drivi ng—sbafb_suitably jour-
naled thereon, connections between. said
shafts, a pinion on the upper driving-shaft, a
main shaft, a large main gear on the main

‘shaft meshing with said pinion, a reciprocat-

ing drill-standard suitably supported on the
base, rotary drill-spindles carried on said
standard, a roller formed with a cam-groove
on the main shaft and engaging with an anti-

friction-roller on the drill-standard to recip-

rocate the standard, an intermediate cam-
pinion on the main shatt, a suitable bracket
having a vertical web on the base, a slide
fitted tfo flanges on said web, a rotating ear-
rier carrying rows of expanmble ehueks on
the rear face of the slide, a yoke extending
forwardly from the slide through openings in
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the vertical web of the bracket, a detachable | i'ierj carrying rows of expansible blank-hold-

contact-rinz with interior contact-surfaces
supported on said yoke, a suitably-journaled
cam to rotate within said contact-ring and
bearon thesuccessivecontact-surfaces,means
to rotate the cam; a side bracket secured on
one side of the hase near the top, a worm-
shaft journaledinsuitable bearingsin theside
bracket, parallel to the main qh‘lff a small
worm-shaft pinion on the front end of the
mainshaft meshingwiththe maingear,a worm
on the rear end of the worm-shaft; a worm-

gear shaft journaled in the side bracket and.

in the base and having a worm-gear on its
outer end engaging with the worm and a disk
formed with a radial slot on its'inner end; of
a carrier-gear arranged on the end of the car-

rier LdJacent‘, tothe disk and in the same plane

therewith, of a radially-adjustable toothed

section arrangef’l in said slot, an adjusting-
screw for the section, binding-serews fixing
the section in position, the section being ar-
ranged to engage with the carrier-gear at each
rotation; a carrier-head formed with sockets,
a bolt arranged adjacent thereto, a spring to
force the bolt against the head, a bell-erank
lever engaging with the bolt, and an unlock-
ing-cam arranged on the disk in advance of
the toothed section to engage and rock the
bell-erank lever to withdraw the bolt. .

19. In a button-drilling machine, the com-
bination with a suitable base and rotary, re-
¢ciprocating, drill-spindlessupported thereon,
of means to shift consisting of a snitable
bracket on the base, a slide fitted to flanges

on the Dbracket, a rotating carrier carrying

rows of expansible chucks supported on the
rear face of the slide, a yoke extending for-
wardly from the slide, a econtact-ring with in-
terior contact-surfaces sapported on said
yoke, a suitably-journaled cam arranged to
rotate within the contact-ring and to bear on
the contact-surfacesin succession, and means
to rotate said cam.

20. Ina button-drilling machine,with a suit-
able base and rotary, reciprocating drill-spin-
dles suppoerted thereon, and means to shift
the blanks to be drilled having in combina-
tion a bracke! secured on the upper surface
of the base having a vertical web extending
across the base, a slide fitted to flanges on the
web and adapted to be reciprocated therein,
rearwardly-extending arms on the slide, a ro-
tating chueck-carrier carrying rows of expan-
sible blank-holdingchuckscarried in the ends
of said arms, a yoke forwardly extending from
the slide through openings in the web, a de-
tachable contact-ring with interior opposite
contact-surfaces arranged on the forward end
of the yoke, a cam journaled on the web and
arranged to rotate within the contact-ring
ma,kmﬂ' contact in succession with the con-
tact- surfaces to reciprocate the slide and shift
the carrier, and means to rotate the cam.

21. Ina button-drilling machine, a suitable
base, rotary, reciprocating drill - spindles

ing chucks, and means to rotate the carrier
step by step having in combination a gear on
the carrier, a mutilated gear suitably jour-
naled and engaging therewith, and means to
rotate sald mutilated gear to turn the carrier

Intermittingly, moving one row of echucks out

of position and the succeeding row into posi-
tion opposed to the drills, said mutilated
gear being arranged to rotate the carrier one
step while the drills are out of operation and
after the varions holeshave been drilledin the
blanksearried in the preceding row of chucks.
22. In a button-drilling machme a flanged
hase,rotary,reciprocating drili- .&pmdles there-
on, amain shaftsuitably journaledin the base
ha,vmﬂ' a large main gear on 1ts forward end,
ar Otamnﬂ‘ carriercarrying rowsof blank- hold-
ing echuncks, and means to rotate the carrier
step by step having in combination a bracket
secured on one side of the base near the top
and under one of its side flanges, a worm-
shaft journaled in suitable bear_ings on the
bracket parallel to the main shaft, a small
worm-shaft pinion on the front end of the
worm-shaft meshing with the large main gear,
a worm on the rear end of said worm-shaft,
an oil -cup arranged beneath the worm, a
worm-gear shaft journaled in the bracket and
the base, and having a worm-gear on its outer
end engaging with the worm and a disk
formed with a radial slot on 1ts inner end; of
a carrier-gear arranged on the end of the car-
rier adjacent to sald disk and in the same

planetherewith,aradially-adjustable toothed

section armnged in the slot, an adjusting-

screw for the section, and binding-screws fix-

ing the section in position, the section being
arranged to engage with the carrier-gear at
each rotation.

23.. In a button-drilling machine, the com-

bination with a suitable base, a counter-shatt
journaled thereon, an upper driving - shaft
also journaled on the base, connections be-
tween said shafts, a drill-standard fitted to

reciprocate lon fr1tud1nally on the base, rotary

drills carried on said standard, and connec-
tions to rotate said drills from the counter-

shaft, of a main shaft journaled in the base

parallel to the upper driving-shaft, a small
pinion on the upperdriving-shaft and a large
gear on the main shaft engaging with the pin-

ion, a small intermediate cam - gear on the.

main shaft whereby the cam is rotated to
shift the carrier, a roller on the rear end of
the main shaft having a cam-groove to en-

gage with the drill-standard to reciprocate

said standard, of two vertical slides carried
on the base, a rotating carrier provided with
rows of pa,rallel bla.nlc -carrying chucks, arms
extending rearwardly from the rear slide and
suppor'bing the rotating carrier, a yoke ex-
tending forward from slides, a contact-ring

on the yoke having four interior contact-_

faces, a cam . armnﬂ'ed within said contact
cam-ring and rotated from said intermediate

thereon,anintermittingly-rotating chuck-car- | cam-gear to bear on each of sald contact-
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faces in suecession, whereby the carrier 1s
shifted; intermediate gears and shafts to ro-
tate the carrier intermittingly from the main
ogear; means automatically to lock and un-

lock the carrier, said means being operated

from the main gear through said intermedi-
ate gears and shafts, the gears being guarded
and arranged to shift the carrier into four

positions and to reciprocate the drills four |

times to operate in e¢ach of said positions to

drill four holes in each blank while the car-

rier is locked, and then automatically to un-

lock the carrier and rotate it to bring the |
next row of blanks in position to be drilled

before the next operation of the shifting and
drilling mechanism.

24. In a button-drilling machine, the com-
bination with a suitable base, a counter-shaft
journaled therein, an upper driving -shatt
also journaled on the base, connections be-
tween said shafts, a drill-standard fitted to

reciprocate longitudinallyon the base, rotary

drills earried on the standard, and belts to ro-
tate the drills from the connter-shaft, of a

main shaft journaled in the base parallel to

the upper driving-shaft, a small pinion on the
upper driving-shaft and a large gear on the
main shaft engaging with the pinion, a small
intermediate cam-gear on the upper driving-
shaft whereby the ¢cam is rotated toshift the
carrier, a roller on the rear end of the main
shaft having a cam-groove to engage with an
antifriction-roller on the bottom of the drill-
standard to reciprocate said standard, said
cam-groove being formed with one gradually-
inclined portion to move the drill-standard
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forward gradually, and with one abruptly-in-
clined portion to move the drill-standard

| back quickly; of two vertical slides carried

on the base, a rotating carrier provided with
four rows of parallel blank-carrying chucks,
the rows being arranged parallel to the car-
rier-axis; arms extending rearwardly from
the rearward slide and supporting the rotat-

ing carrier, a yoke extending forward from

the rear one of said slides, a contact-ring sup-
ported on said yoke having four interior con-

tact-faces, a cam arranged within said cam-
ring and rotated from said intermediate cam-
gear to bear on each of said contact-faces in
succession whereby the carrier is shifted; in-
termediate gears, shafts and a worm to ro-
tate the carrierintermittingly from the main
gear: means automatically to lock and un-
lock said carrier, said means being operated
from the main gear through said intermedi-
ate gears, shafts and worm, the gears being
guarded and arranged toshift the carrier ver-
tically and horizontally into four positions
and to reciprocate the drills four times to op-
erate once in each of said positions to com-
plete the drilling of the blanks while the car-
rier is locked, and then antomatically to un-
lock the carrier and rotate it a quarter-turn,
before the next operation of the shiftingand
drilling mechanism.
In testimony whereof I have hereunto

signed my name,.

SAMUEL P. MacCORDY. |[L. s.]

Witnesses: | ~
C. C. SCHOENECK,
E. L. DARLING.
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