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To all whom it may concern:

Be 1t known that I, Oscar A\ bmm, a

citizen of th(, Umtcd States, ILSldlnﬂ' 111

- Cleveland, in the county of Cuyuhoga “and

5 State "of ()1110 have unenlul cortain’ new
and useful Imp1 ovements in Multiple-Drill- |
‘mg Maclnnes, of which the follm\ mg 1s a

specmcanou

This mvention has for 1t£-> obJect to- pw-
vide a machine for drilling a plurality of
radial or diametral holes in an article
from different positions, whereby the arti-
cles, such as bolt heads, are successively and
continuously- -operated upon- automatma]ly
by a series of drills, and one article 1s fin-
1shed at each cycle of operation of the drills.

In the accompanying drawing represent-

 Ing an-émbodiment of my inv u;tmn, Figure
- 1 shows the machine in plan, partly m sec-
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Fig. 2 1s a front elevation of the ma-
Fig. 3 shows a rear elevation. Ing.

tion.

cﬁme

4 is.an elevation from the driving belt sldo
5 1s an elevation from the OppO%ltL mde |

g,
and I'ig. 6 shows the clutch.

In the frame 1s smtably mounted a head |

7 rotatable on a shaft 8 in a casiug 9, which

‘head carries a series of bushings, sm being

shown, 10, 11, 12, 13, 14 and lo that arve
arranged in a circle and q_qmdlstcmt These
bushings are so designed as to engage the

article desired to be operated upoin, that

may consist of bolts B, having hexagon

heads insérted into snmlar sockets to pre-
vent turning of the bolts. . The bushings 10

etc. may have slots 16 formed radially. malk-

- ing three diameters, for admisston of the
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18 coimected by

drills into and throucrh the heads of the
bolts. Suitable means are prov rded for in-
dexing the head around so that each of the

bolts 15 brought successively to a given posi-

tion, that is, 1t 1s advanced om.. smlh of a
revolutlon

from the main driving member of the ma-

. chine, by means deseribed hereinafter. Tis

shaft 18 carries an arm 19 -having a m]lu
20 that will engage a bent lever 21 and

swing it onoce for-each revolution Qf the

shaﬂ An arm 22 is mounted to/swing
on t%lﬁ shaft 8 of the- head fleef and

4

'A cross shaft 18 is mounted in
suitable bearings and continuously driven |

link 28 with the bem; lever
21. }A spring 24 having one end secured

1o the frame and the other end fastened to
thﬁ arm 22, serves to retract the arm and the ! gear 41 and meshes w1th a gear 44 set.ured___

5

- revolution.

and 15 suitably secure
wear a0,

1 bent lever 21 when the latter is dlsenn'afred

from the arm 19. The arm 22 carries a
spring pawl 5 that engages a ratchet wheel
§ fd‘it on the shaft 8. Each time the said
arm 1s swung by engagement with the arm
19, the spring p:ml engaging . the ratchet

W heel will admme the head one-sixth of a
The l,etum ‘movement of .the

armn 22 will caus¢ the pawl to ride freely

990

60

on the ratchet wheel backward until 1t en- |

oages another -notch. By this- means for
each revolution of the shaft 18 there wﬂl be
one advance of the head. :

Suitable means -are ])mvlderl for lockmg

| 't]u, head in its indexed positions. The head

is provided with a series of sockets 25, six 70

in number according to the number of buﬂh-
ings and equally apacul But one of these
is shown at I 1g. 2, and a plunger 26 is slid-
able to cause 1ts tapered end to enter these
tapered c-ndw!% and aceu ﬂjitolv position the

‘head. The plunger is withdrawn by a lever

27 pivoted at 28 and catrying a voller 29
eugaged by a cam 30 on the ﬂhaft 18.. Since

the head is mdmcd at es ch revolutmn of the

shaft 18, this cam is so fimfd that the lever
97 1s <hifled just befm q/ the liend is indexed,

and. the plunger 26 1s rw 1iﬂ1d1..-1wn ‘and held

ouf mr this cam uniil the‘lread has been 1n-
dexed. when the lever 27/is released and re-
turned to advance ‘the, plunger into -the

- socket, by a c-punfr ;.-J between the arm 27

andl tlle frame. - -3

A dri mnrr shaTt 31 1S Ipountod in smta,ble-
‘hearings in the frame ghd carrics 2 worm

39 nwshmtr with 2 worm wheel 33 fast on

the said- shaft 18 by which the latter is ro-

tated at a comparatively slow speed. A
pulley 34 is mounted [loose on a shaft 91
to theshub 35 of a
The hub. yld gear are connected
ln‘-' a suitable clutéh device causing the hub
to drive the gear upon rotation of the pul-
ley 1n one duectmn but permitting reverse
movement of the pulley without. causing the
reverse movement of the gear. Such a con-
striietion is shown in Fig. 6 in-section, and

comprises a series of rollers 37 lying in in-

clined slots 38 in the gear, and engaging the
periphery of the hub 35.
secured to a gear 40 leose on thie shaft 91
meshing with a gear 41 mounted loosely on
a stud 42. A pinion 43 is secured to the
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to a sleeve 45. The latter sleeve 1s lecked
to shaft 91 by a pin 46. By this means the
shaft 81 1s driven from the belt pulley 34
through the reduction gearing, and through
the worm and worm-wheel shaft 18 is op-

erated, by means of gear 92 on shaft 91 that-

meshes with ecear 93 on shaft 31.
Three spindles 47, 48 and 49 are mounted

to rotate in bearing members 50 and 51 of
the frame, and are also slidable therein.

These spindles are reciprocated by means
of a yoke 52 engaging spools 53 on the three
spindles, only one being shown. This yoke
1s reciprocated by a lever 54 pivoted at 55
on the frame and carrying a roller 56 that
engages a cam member 57 fast on the shaft
18. This cam has a concentric portion 4,
against which the roller is pressed by means

~of a spring 2, to hold the spindles in re-

tracted position. As the cam member is ad-
vanced in the direction of the arrow the
roller is brought to bear on an eccentric por-
tion b, that will cause advance of the yolke
and spindles. There is another concentric
peripheral portion ¢, during the engagement
of which ‘with the roller, the spindles will
not be advanced; while another eccentric
peripheral portion & causes a further ad-
vance of the yoke and spindles. Then the
spindles are retracted by the spring 2 as the
roller passes down to the reduced portion a
of the cam. - - - ,

The three spindles.47, 48 and 49 each
carry gears 58, 59 and 60 that are keyed
thereon to rotate the spindles, but endwise
movable thereon, permitting advance of the
spindles, while the gears are held against
endwise movement between the bearing
member 51 and a plate 62. The lower spin-
dle 49 also carries a gear 63 meshing with
a gear 64 mounted on a stid 65 on the ma-
chine. Gear 64 meshes with the said gear
35 that 1s driven from the belt pulley 34
through the clutch member as described.
By this means the lower spindle 57 is driven,
and a gear 66 mounted on a spindle 67
connects with the gear of the next spin-
dle. A gear 68 mounted on spindle 69 con-
nects the gear 58 with the gear 59 on the
upper spindle. By this means the three
spindles are continuously driven from the
belt pulley all in the same direction, upon
rotation of the pulley. DBut the revérse
movement of -the - pulley will cause the
clutch to release and none of the drill spin-
dles will be rotated. Thus 1t will be seen

]

l

Il

that the three spindles are continuously

driven notwithstanding their endwise recip-
rocation by means of the yoke and lever.
Suitable drills 71, 72 and 73 may be mounted
in the respective spindles, and so adjusted
that upon the first advance of the drill spin-
dles, by engagement of the lever with the
eccentric portion b, the drills will simulta-
neously engage three blanks in the head, and

975,728

| begin to cut. When the lever roller 1teachés |

the depresston ¢, the ‘drills will be backed

off, by retraction of the lever through the-

spring 73 connecting the yoke 52 with the
bearing member 51. The further advance
of the cam will bring the second eccentric
surface o, to engage the lever roller, and

70

the drills will be again‘simultaneously ad-

vanced, whereby they can be caused to pass
through the blanks. After the roller leaves

this surface d, the lever is retracted by the

spring and the drills withdrawn. There-

upon the head 1s indexed one-sixth of a revo- .

lution, and the same operation of the drills
repeated. It will thus be seen that as each
blank 1s successively advanced three times
from engagement with the first drill, it will

have three diametral holes drilled, and-that

they will ‘be at an angle of sixty degrees.
After receiving the thiree operations each
blank 1s removed, and a fresh blank 1s in-
serted before the first drilling operation is
reached. '

Means zll'e‘[)l'ovidéd for retaining the bolts

and other articles in the sleeves 10—15. A
lever 70 1s mounted to swing on a bearing at
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81 and carries a plate 82 having three spring -

plungers 73. When the lever is rocked the

plate will advance the plungers to each en-
gage one of the bolts B 1n the three bush-
ings. positioned for engagement with the
drills upon advancement of the spindles.
Means are provided for retracting the lever
and plungers permitting the indexing of the
head. A -shaft 74 1s mounted in suiiable

bearings and carries a disk 70 having a Jug

76 that will engage the lever once during the
rotation of the shaft and swing the lever to
<hift the spring plungers awayv from the
articles; the lever being retained in its nor-
mal position by spring 77. The shaft 74 has
a miter gear 78 engaging a miter gear 79
on the said shaft 18. DBy this means the
lever 75 1s rocked once for each rotation of
the shaft 18; and the operation is so timed
that the spring plungers are drawn away
from the head and held in this position
during the indexing of ‘the head.” "

The object of having a roller clutch or
other means for causing a driving means of
thie drills to be actuated in one direction but
preventing their reverse movement, is that
when a drill breaks, the machine can be re-
versed or backed off of the lead cam and the
drills not broken withdrawn from the blanks
without the drills being rotated backward,
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that would tend to loosen the drills in their .

chucks or holding means. |

The irregular cam 57 having a rise and
then a small fall and then another rise, has
the effect of advancing the drill part-way

through tlre blank, thereupon withdrawing

the drili for the purpose of clearing the hole

of chips or cuttings whereupon the drill is

quickly advanced to its former position for
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cutting and then by a regular movement is
advanced to cut the hole entirely through
the blank., |

Having. thus described my invention, I
claim: - o _

1. The combination with a frame, a head
rotatable in the frame and carrying a cir-
cular series of bushings parallel to fhe axis
of the head, and means for indexing the
head arcund, of a plurality of spindles ar-
ranged with their axes paralle] in a plane

perpendicular to the axis of the head and

organized to advance the tools to each en-
cage one of the articles in the bushings re-
spectively whereby upon indexing the head
around each article in the bushing - will
thereby be successively engaged by one of
the tools. _ : o

2. The combination with a frame, a head
rotatable in the frame and carrying a cir-

-

cular series of bushings parallel to the axis

of the head, means for indexing the head

around, of a plurality of spindles arranged
with their axes parallel in a plane perpen-
dicular to the axis of the head and organ-
ized to aylvance the tools to each engage one
of the articles in the bushings respectively,
whereby upon indexing the head around
each article in the bushing will thereby be
successively engaged by one of the tools,
means for simultaneously moving the tools
to and from the articles held iu the bugh-
ihgs, and means for causing the continuous
operation of the teol 'spindles during said
reciproeation, said Jatter means being oner-
atively connected with the head mdexing
means and organized to permit a reverse

movement of the tool advancing means |

without causing a reverse movement of {he
tool spindies. - ' .

5. The combination with a frame, a head
rotatable i the frame and carrying a cir-
cular sertes of bushings parailel to the axis
of the head, o driving member, means con-
nected with the driving member for index-
ing the head around, a series of spindles ro-
tatably supported in a plane transverse fo
the axis of the head whereby advance of
the spindles in thelr axes will cause them to
engage articles in the bushings vespectively.

......
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| means connected with the driving member

for causing a reciprogation of the spindles
to engage the articles between each index

movement of the head, means connecting .

said driving member with the spindles for
causing continuous rotation of the spindles
throughout their said reciprocation by said
nieans, said latter means including a cluteh
permitting reverse movement of the driving
member without causing reverse movement
of the spindles. o '

4. The combination with a frame, & head
rotatable in the frame and carrying a cir-
cular series of bushings parallel to the axis
of the head. of a driving member, means

connected with the driving member for in-

dexing the head, a plurality of tool spindles
arranged 1 a plane perpendiculur to the

axis of the head with their axes parallel, the,

spindles being endwise movable, means con-
nected with the driving member for simul-
taneously moving the spindles endwise,
means connected with the driving membenr
for rotating the spindles between each index-
g of the head including a cluteh device
permtting reverse movement of the driv-
ing member without causing reverse move-
ment of the spindles.

5. The combination with a frame, a head
rotatable in the frame and carrying a cir-
cular series of bushings parallel to the axis
of the head, and means for indexing the
head around, of a plurality of spindles ar-
ranged with their axes parvailel in a plane
perpendicular {fo the axis of the head and
organized to advance the tools to each en-
gage one of the artieles in the bushings re-
spectively whereby upon indexing the head
around each article in the bushing will
thereby be successively engaged by one of
the tools, said tool advancing means heing
arranged to advance the tool part-way of
its path of travel thereupon retract the tool
a short distance, and then further advance
the tool to complete the operation.
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