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- UN1TED STATES PATENT OFFICE.

ARTHUR I. JACOBS, OF HARTFORD, CONNECTICUT, ASSIGNOR TO THE POPE
- MANUFACTURING COMPANY, OF SAME PLACE AND PORTLAND, MAINE.

STUD-BORING MACHINE.

SPECITICATION forming part of Letters Patent No. 585,763, da{;ed July 6, 1897.
Appliba,tion filed Novembher 18, 1898, Serfal No. 612,623, (No model.) '

Yo all whom it may concern: 1 Fig. 5is a vertical section taken on plane de-

Be it known that I, ARTHUR I. JACOBS, a | noted by the broken line X X of Fig. 1, look-

citizen of the United States, residing at Hart- | ing toward the left. Fig. 6 is an enlarged
ford, in the county of Iartford and State of | sectional view of a portion of the carrier. ¢z

5 Connecticut, have invented certain new and Fig. 7 is a detail elevation of one of the drill-

‘useful Improvements in Stud - Boring Ma- carrying carriages. Iig. Sis a detail eleva-

chines, of which the following is a specifica- | tion of the other of the carriages, and Fig. 0

tion. o | | | shows detail views of the stud before and af-
1The invention relates to those machines | ter being bored. | - 6o

to which are designed and constructed for bor-| The bed 1 of the machine may be supported

. Ing small studs. o | on any common form of legs. Secured to the

1'he object of the invention is to produce a | back of the bed near one end is a bracket 2,
comparatively inexpensive machine which that supports a bearing in which is held a
- will rapidly and accurately bore a number of | shaft with a pinion 3 and a driving-pulley 4. 6 5
15 small studs simultaneously in a manner that Supported by bearings so as to extend longi-
- particularly adapts them for use in connec- tudinally of the bed is a shaft 5, which near
tion with the manufacture of hubs for bicycles | each end bearsacam 6.  Thisshaft also bears
and similar wire-spoke wheels. - . | agear 7, that meshes with the pinion 3, so
- The machine shown as embodying the in- | that when the pulley 4, which may be belted 7o
20 vention has a bed which supports a carrier | to any convenient source of power, is driven
having sockets for receiving the studs to be | the cams 6 will be rotated, Figs. 1, 2, 3, and 4.
bored, mechanisms for imparting to this car- | Supported by a block 8, secured to the top of
rier an intermittentrotary movement, so as to | the bed, is a bearing-sleeve 9. This sleeve
present the studs in line with the boring- holds a journal that upon one end bears a 75
25 tools, carriages bearing boring-tools movable | star-wheel 10and upon the other end the stud-
upon the bed toward and from opposite sides | carrier 11. The teeth of the star-wheel are
of the carrier, mechanisms for reciprocating | adapted to be engaged by rolls 12, attached
the carriages after each movement of the car- | to one face of the gear 7 in such manner that |
rier, so as to bring the toolsinto engagement | at each rotation of the gear the star-wheel is 8o
30 with the studs from opposite sides and atter | advancedtwonotches. Thereare preferably
the tools have performed their functions with- eight notches in the star-wheel. Therefore
drawing them, so that the carrier may be again | the carrier is advanced one-quarter of a rota-
advanced to present other studs in line with tion at each rotation of the gear—that is, the
the tools, and devices for ejecting the bored | carrier has four intermittent movements 8s
35 studs from the-carrier. In this machine the | while making one revolution,Figs. 1, 2, and 4. -
studs are located so that the perforations are T'he carrier 11 is made in the shape of a
made somewhat obliquely to the axes of the | disk and has radial sockets 13. ~There are
studs and the mechanisms are arranged S0 | preferably sixteen of these sockets, and as it
| that four studs are drilled simultaneously | is desirable to have the perforations drilled go
40 from one side and then advanced so as to be obliquely to the axes of the studs the sockets
simultaneously counterbored from the oppo- | are formed obliquely to the axis of the car-
site side, but the movements are timed to per- rier, and the periphery of the carrier is bev-
mit the counterboring of one set to take place | eled off, so that the edges of the stnds will
at the same time as the drilling of the follow- | lie flat. Openings 14 are made transversely g
45 ing set. | through the walls of the disk into the sockets

Referring to the accompanying drawings, | for the passage from one direction of the
which illustrate a machine embodying the in- | drills that perforate and from the other di-
vention, Figure 1 is a front elevation.  Fig. | rection of the drills that counterbore, Figs. 1,

‘2 1s a rear elevation. Fig. 8 is an elevation | 5, and 6. | . | | S
- 50 as seen from the left of Fig. 1. Fig. 4 is an The carriages 15 and 16 are forced apart by

elevation as seen from the right of Fig. 1. | springs 17 and are moved toward each other
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. and meshing with all of the pinions 21.
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at the proper time by the contact of the cams
6 with rolls 18, mounted on the carriages,
Figs. 1 and 2.

The carriage 15 preferably bears foar per-
forating-drills, and these are arranged on an
arc the center of which coincides with the
axis of the carrier. These drills are in line
with four of the transverse openings 14, so
that when this earriage is moved toward the
carrier the drills will pass into the openings
and simultaneously drill perforations in four
of the studs. Rising from the carriage 15 1s
an arm 19, and attached to this are blocks 20,
having bearing -sleeves in which are -held
spindles that bear pinions 21 and the chucks
22, that hold the perforating-drills. Held by
a sleeve 23, attached to the upper end of the
arm 19,is a spindle bearing a pulley 24 and a
pinion 25. This pinion meshes with a gear
26, loosely mounted on the bearing-sleeve Y
When
the pulley 24 is driven, as it can be from any
suitable source of power by means of the
gear and pinions, all of the perforating-drills
are rotated. The gear 26 is made with a wide
face, so that the pinions that move with the
carriage 15 will always remain in mesh, I'igs.
1, 2,4, and 7.

There are preferably four counterboring-

drills borne by the carriage 16, and these are

arranged on the same are as the perforating-
drills, but in line with four of the transverse
openings 14 next in advance of the four the
perforating-drills are opposite, so that when
this carriage is moved toward the carrier
these drills will advance into openings and

simultaneously counterbore the perforations

in the four studs that have just previously
been operated upon by the perforating-drills
on the oppositeside of the carrier. Projecting
from the carriage 16 is an arm 27, and adjust-
ably attached to this are blocks 28, having

bearing-sleeves in which are held spindles

that have pinions 29 and chucks 30 for hold-
Held by a bear-
ing near the top of this arm is a spindle with
a driving-pulley 31 and a pinion 32, which
meshes with a gear 33, that is in mesh with
the pinions 29, so that when the pulley 31 1s
driven, through the gear and pinions, the

“counterboring-drills will be rotated together,

Figs. 1, 2, 3, and 8.

With this machine four blank studs are
placed in four sockets in the carrier. 'The
first movement of the carrier under the 1m-

pulse of the gear and star-wheel mechanism

described presents these studs in line with
the perforating-drills., The carriage which
bears these drills is then advanced by the
cam and the studs perforated. Afterthe car-
riage with the perforating-drills hasreturned
the carrier is again moved, and this presents
the studs that have been perforated in line
with the counterboring-drills. Then the car-

. riage bearing the counterboring-drills is ad-

vanced and the perforations in the studs
counterbored. The next movement of the

585,763

carrier causes the drilled and counterbored
studs to be ejected, and the next movement
presents the emptied sockets in position to
be refilled. Of course while one set of studs
are being perforated another set are being
ingserted in the vacant sockets, and when the
machine is in full operation the feeding of
one set, perforating of another set, counter-
boring of another set, and ejecting of still
another set all take place in such manner
that at each movement of the carrier four

70

75

studs are completed and at each rotation of

the carrier sixteen studs are completed and

ejected. |
In order to eject the bored studs, rods 54

are loosely located in the radial sockets in

the carrier. The inner ends of these rods ex-
tend into a recess 35 in the carrier, and sec-
cured to the bearing-sleeve 9,50 as to project
into this recess in the path of the ends of the
rods, is a wedge-bloek 36. When the end of
a rod in the moving carrierreachesthe proper
position, it engages this wedge and is thrust
outwardly in such manner as-to force the
stud in frontof it from the socket. To with-
draw the rod thus thrust out, so that the

socket will be free for the insertion of another .

blank stud, the rod may be provided with a
pin 37. This pin projects in such manner
that it engages with the inneér edge of the
curved plate 38 as the carrier advances. The
plate 38 is secured to the stationary block 3
on the bed and its end is shaped to surely
force back the pins and rods, so the sockets
will be free, Figs. 1, 5, and 6.

To keep the studs in their sockets while

they are being perforated and counterbored,

an arm 39 is secured to the bed, and attached
to this is a curved plate 40. The edge of
this plate encircles the periphery of the car-
rier in such position as to engage the sur-
faces of the heads of the studs from before
the time they pass to the perforating-drills
until after thev pass from the counterboring-
drills. The end 41 of this plate is beveled,
so that the heads of the studs will be surely
forced into the sockets, and the edge of the
plate near this end is preferably provided
with a few teeth 42. These teeth abrade
each head sufficiently to form a slight groove,
which will follow the edge of the plate and
keep the stud from rotating in the socket, so
the drilling and counterboring will be per-
formed accurately, Figs. 2, 3, and 5.

Connected with the carriage 1518 a rod 43,
which is guided in its movement with the car-
riage by a bearing 44, attached to the block
8. The end of this rod is provided with a re-
cess 45, and when the carriage moves forward
the recess in the rod receives the end of one
of the pins 46, that project from the face of
the carrier, so as to lock the carrier in the
proper position for the drills to accurately op-
erate. When the carriage returns, of course
the rod is withdrawn from the registering-pin,
leaving the carrier free to be moved, Kigs. 1,
5, and 7.
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With this machine a large number of studs |

can be rapidly and accurately perforated and

counterbored, for all of the operations are

performed simultaneously upon a number of

‘studs, which, when bored, are quickly ejected

from the machine. The perforations are

~made obliquely to the axes of the studs and
‘the counterboring is accomplished on exactly

~the same angle as the perforation. All of

IO

_15

20

the drills for perforating and counterboring

advance with their axes parallel, so that the
- perforating is uniform and true. |
Tlages move up upon opposite sides of the
perforations are made from one

As the car-

carrier the _
side and the counterbores from the other side,
s0 that the counterboring-drills will remove
any bur left by the perforating-drills.

I claim as my invention— S

1. In a stud-boring machine, in combina-
tion, a disk rotarily supported upon the bed
and provided with sockets formed from the

- periphery radially inward for holding the

- studs, mechanisms for Imparting to the disk
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an intermittent rotary movement, carriages
movable upon the bed toward and from each
side of the disk, mechanisms for reciprocat-
ing the carriages, operating-tools mounted
upon the carriages in the arc of a circle, the
tools on one carriage being in a different sec-
tion of the arc from that occupied by the tools

on the other carriage and having a movement

at an angle with the axes of the stud-holding
sockets in the disk, and mechanisms for ro-
tating the tools, substantially as Specified.

2. In a stud-boring machine, in combina-

tion, a disk rotarily supported upon the bed
and provided with sockets formed from the

periphery radially inward obliquely to the

~axis of the disk-shaft, mechanisms for im-

parting to the disk an intermittent rotary
movement, carriages movable upon the bed

toward and from each side of the disk, mech-

anisms for reciprocating the carriages, oper-
ating-tools mounted upon the carriages in the
arc of a circle the center of which is in line
with the axis of the disk, and means for ro-

tating the tools, substantially as specified.

3. In a stud-boring machine, in combina-

tion, a carrierrotarily supported upon the bed

and having a beveled periphery with holding-
sockets formed from the
inward obliquely to the axis of the carrier-
shaft and at right angles to the beveled pe-
riphery, mechanisms for imparting to the car-
rier an intermittent rotary movement, car-
riages movable upon the bed toward and from

each side of the carrier, mechanisms for re-

ciprocating the carriages, operating - tools
mounted upon the carriages in the arc of a
circle the center of which is in line with the
axis of the carrier, and mechanisms for ro-
tating the tools, substantially as specified.

4. In a stud-boring machine, in combina-
tion, a carrier with radial holdin g-sockets, ro-
tarily supported upon the bed, ejecting-rods

movable In the holding-sockets and adapted

to be moved outwardly by a stationary part

periphery radially

Fa—

at one period of their travel with the carrier,
mechanisms for imparting to the carrier an
intermittentrotary movement, carriages mov-
able upon the bed toward and from each side
of the carrier, mechanisms for reciprocating
the carriages, operating-tools mounted upon

the carriages in the arc of a circle the center:

of which is in line with the axis of the car-

rier, and mechanism for rotating the tools,

substantially as specified. AR
5. In a stud-boring machine, in combina-

tion, a carrier with radial holding-sockets, ro-

tarily supported upon the bed, ejecting-rods
movable in the holding-sockets and adapted
to engage with and be moved outwardly by a

stationary part at one period of their travel
| with the carrier, said rods bearing pins that
are adapted to engage with and be held from

outward movement by a stationary part dur-
ing most of their travel with the carrier, mech-

75
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anisms for imparting to the carrier an inter-

mittent rotary movement, carriages movable

upon the bed toward and from each side of
the carrier, mechanism for reciprocating the
carriages, operating-tools mounted upon the

carriages in the arc of a circle the center of

which is in line with the axis of the carrier,
and mechanisms for rotating the tools, sub-
stantially as speci | |

od. ! .
6. In a stud-boring machine, in combina-

90

95

tion, a carrier with radial holding-sockets, ro-

tarily supported upon the bed, mechanisms

for imparting to the carrier an intermittent
rotary movement,carriages movable upon the
bed toward and from each side of the carrier,

ICC

mechanisms for reciprocating the carriages,

operating-tools mounted upon the carriages
in the arc of a circle the center of which isin
line with the axis of the carrier, mechanisms

105

for rotating the tools, and a holding-plate at-

tached to the bed and arranged to partially

encirele the periphery of the carrier adjacent
to the sockets to prevent the removal of the

studs while they are being 'operated upon,

substantially as specified. | |
~ 7. In a stud-boring machine, in combina-

tion, a carrier with radial holding-sockets, ro-

tarily supported on the bed, mechanisms for
imparting to .the carrier an intermittent ro-
tary movement, carriages movable upon the
bed toward and fron: each side of the carrier,
mechanisms for reciprocating the carriages,
operating-tools mounted upon the carriages
in the arc of a circle the center of which is in
line with the axis of the carrier, mechanisms
for rotating the tools, and a, holding-plate at-

tached to the bed and arranged to partially

encircle the periphery of the carrier adjacent
to the sockets,said holding-plate having teeth
which are adapted to engage and groove the
heads of the studs whereby they are held from
rotating while the tools are operating, sub-
stantially as specified. . |

8. In a stud-boring machine, in combina-

‘tion, a disk rotarily supported upon the bed

and provided with sockets formed from the
periphery radially inward, mechanisms for

IIO
1s
IZOI .'
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imparting to the disk an intermittent rotary
movement, a carriage movable upon the bed
toward and from one side of the disk, a shaft
supported by the bed and bearing a cam near
one end, said cam engaging a part borne by
the carriage for reciprocating the carriage,
drills mounted upon the carriage in the arc
of a circle at an angle with the axes of the
stud-sockets in the disk, the spindles of said
drills bearing pinions, and a gear meshing
with all the pinions whereby the drills are ro-
tated simultaneously as the carriage recipro-
cates, substantially as specified.

9. In a stud-boring machine, in combina-
tion, a disk rotarily supported upon the bed
and provided with sockets formed from the
periphery radially inward, mechanisms for
imparting to the disk an intermittent rotary
movement, a carriage movable upon the bed
toward and from one side of the disk, a shaft
supported by the bed and bearing a cam near
one end, said cam engaging a part borne by
the carriage for reciprocating the carriage,
drills mounted upon the carriage in the arc
of a circle at an angle with the axes of the
stud-sockets in the disk, the spindles of said
drills bearing pinions, a gear borne by the
carriage and meshing with said pinions, and
mechanisms for rotating the gear borne by

4 ' 585,763

the carriage whereby all of the drills are ro-
tated simultaneously as the carriage recipro-
cates, substantially as specified.

10. In a stud-boring machine, in combina-
tion, a carrier having a beveled periphery and
holding-sockets formed from the periphery
inward obliquely to the axis of the carrier,
rotarily supported upon the bed, ejecting-
rods movable in the holding - sockets and
adapted to be moved outwardly by a station-
ary part at one period of their travel with
the carrier, mechanisms for imparting to the
carrier an intermittent rotary movement, car-
riages movable upon the bed toward and from
cach side of the carrier, mechanisms for re-
ciprocating the carriages, operating - tools
mounted upon the carriages in the arc of a
circle, the tools on one carriage being in a
different arc from the arc occupied by the
tools on the other carriage, pinions mounted
upon the spindles of the operating-tools, gears
mounted adjacent to the pinions and mesh-
ing therewith, and pinions connected with the
driving-pulleys meshing with the gears, sub-
stantially as specified. |

ARTHUR I. JACODBS.

Witnesses:

HArrRY R. WILLIAMS,
E. J. HYDE.
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