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(Ne medel )

To aZZ w}’w:% it may concern:

"~ Be it known that I. GrORGE SMiTH a eltl—
zen of the United States residing at Plemﬁeld
- 1n the county of Union _a,nd _Stete of New Jer-

IO

‘sey, have invented an Improvement in Drill-

in O'-Maehmes, of whmh the follew ing 1S a SpeCI-

o fication.

- My invention relates to a multlp]e or gang |
drill

or drilling-machine in which all et the
drills or any number of them may be actuated

- simultaneously and in which the details of

construction of the various dmllmcr nieans are

~alike and fully correspond with one another.

In carrying out my invention the gang of

drilling devices is mounted in line in a Slllt-'
" able frame and driven by swinging and rotary |

devices Whlch impart alternating rotary move-

20

 ments first in one: direction end then in the
other to the series of drills. |

My invention is especially eppllceble to the
drilling of semiprecious stones or similar ma-
terials, particularly in the formation of beads

for neeklaces and the stones to be drilled are

25

mounted in remeveble blocks eentrellv per-
forated. I prefer to bore the stones half-way
through and then reverse and reseat them by
eentermcr-pms preparatory to boring the other
half of the stones. The drilling” deweee are

- adapted for vertical movement a,nd are sepa-

- 3©

rable, so that devices actuated by the power

. epphed may run free when it is desired that

35

o any one or more of the drills shall be inoper-
~ ative.

~arbor to assist the boring function and to pro-

A weight is applied upon a centering-

vide a positive and rea'ulateble pressure, mek-—
ing hand-pressure unnecessary.

Tn the drawings, Figure 1 is an elevetlon
representing my 1mpr0ved device, in which

- Fig. 2 is a plan of the parts shown in Fig. 1.

Fw' 3 1s a detached elevation of  the vertlcel

~ sector-bearing from the right hand of Figs. 1

~and 2. Fig. 4 is a vertlea,l section and partla,l

elevation of a com plete drilling device with
~ parts.of the bed a,nd frame, end Fig. 5 is a

~vertical section of part of the bed and one of
~ the removable blocks for holding the stones

Wlth the stone reversed in its position for bor-

| _5 o 1ng throucrh the second hahL

o« represents the bed of the ma,chme of ir-

_ reo*ular form and of metal, to which the stand-
ards o o are connected. Upright parts b 5"

and horizontal parts ¢ ¢ form a frame con-

nected by bolts to opposite ends of the bed «.

The horizontal part ¢ is provided with a se-
ries of beermﬂ'-eleeves 2, and the horizontal
part ¢ is prowded with a series of bearing-
sleeves 3, the sleeves 2 being preferably held
in place. by friction, while the sleeves 3 are
secured in position bV SCrews. (See Fig. 4.)

‘Between thehorizontal parts ¢ ¢ and edjaeent '

to the vertical or upright parts b b are pul-

sg

6o

leys 4 5 upon suitable spindles in bearings in

the said horizontal parts of the frame.
Fast and. loose pulleys d & are on a shaft e,
and the shaft e passes through the beermcr—

sleeve of the standard ¢, and on the end Oppo-

site to the pulleye sald sha,ft carries a crank ¢
The standard «¢° is preferably formed with a
vertical pivot or arbor 6, upon which is mount-

ed an arm £, and a cennectmo’—rod f' extends
between the free end of the arm 7 and the
free end of the crank ¢, the ends of said con-

necting - rod being pivotally mounted upon
said parts and the end of the connecting-rod 7’
at the crank ¢ being also provided for a de-
oree of oscillation eccordmo' to the extent of

right angle with the connecting-rod f |
A sector formed of the arms ¢ ¢ and a
curved conneetma'—plate 7, between their free

ends is at the union of the arms ¢ ¢’ pivotally .

mounted upon the vertical arbor 6. A band

7, (represented by a dotted line on Fig. 2,) with

one end connected to a clamp 15, w1th the other
end connected. to a fixed pemt or clamp 17,

the sector-arm ¢ and arbor 6, respectively,
and with the parts of the bend Crossing upon
the face of the curved plate ¢ and the band

~passing around the pulleys 4 5 and between

and around parts of the loose spools %, is em-
ployed to operate the drilling devices.

the illustration and the foregomﬂ' descrlpmon"
it will be apparent that the fast pulley ¢ 11111—-'.
parts a revoluble movement to the crank .
From the shaft ¢ and by means of the con-
necting-rod /' a forward and backward move-
ment 1s imparted to the arm £, which is in 100

From
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movement of the arm f at either side of a

30

‘'with a part passing over rollers 16 and 18 on
figure, however, there is shown one complete |

_.dI‘lHlI]ﬂ' device end part of another broken off.
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- proportion to the length of the crank ¢
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2.

The
arm F 1mparts a swinging forward and back-
ward movement to the sector, composed of
the arms ¢ ¢’ and the curved plate ¢* and

through the same communicates power to the
band 7 for operating the drills. -

In the drilling devices and describing a sep—

‘arate structure a shaft /4 passes through
bearing-sleeve 2. - Upon the lower end of 'the.

shaft 4 1s a chuck A’ to hold the drill 8. A

centering-arbor 2 passes through the bearing--

sleeve 3 in the horizontal part ¢’ of the frame,
and upon the upper end of this arbor % 1s a
series of removable weights?'.

the upper surface of the horizontal part ¢ of

the frame, so that below the bearing-sleeve 3

there is an appreciable recess in-the horizon-
tal part ¢. The lower end of the arbor ¢ is

pointed and fits a coinciding depression in the

upper end of the shaft 4, so that said shaft is
centered to turn on the end of the arbor 7z and
In the bearing 2.

The spool £ and the spool-sleeve £ are pref-
erably connected. The sleeve is of metal; but
the spool.is preferably of wood or composi-
tion and may even have the surface of leather
or fiber. The sleeve £’ surrounds and is revo-

- luble upon the shaft 4, and a washer 9, sur-

20

35

4.0

, .

55

rounding the shaft A, preferably intervenes
between the lower surface of the sleeve £ and
the upper surface of the bearing-sleeve 3.
The upper central portion of the spool £, loose

~on the shaft A, i1s recessed and the sleeve £’ re-

duced in length to correspond, so as to pro-
duce in the upper surface of said spool a re-
cess to recelve the lower portion of a friction-
disk /, which disk comes above the spool £ and
rests upon a felt disk /', secured to the upper
surface of the spool £ and having the function
of producing a gripping friction between the
spool and the disk. This friction-disk is of
greater diameter than the spool £, and it is
revoluble with the shaft A because of a pin 10,
which passes through the hub of the friction-

- disk /into a groove 11, running lonﬂ'ltudma,lly

of the shaft 4.

A short sleeve or ring m of less diameter
than the recess in the horizontal part ¢’ of the
frame below the bearing-sleeve 3 surrounds
and is secured to the shaft Z near its upper
end, and surrounding the shaft 4 between the
sald sleeve: m and the upper surface of the
friction-disk / is a helical spring =, the office
of which is to normally force the disk 7 against

- the upper surface of the spool and create suf-

60

ficient pressure and friction as between the
disk and the spool so that the rotation of the
spool will be transmitted to the disk and so
to the shaft A to turn the same and the drill

carried thereby.

Pivotally connected to a lug on the under
surface of the horizontal part ¢ of the frame
1s a hook o, the free end of which comes just

Each bearing-
sleeve 3 1s preferably elevated by hubs upon

757,239

above the upper surface of the friction-disk 65

[. When this hook is moved aside and the
friction-disk / raised against the action of the

spring 7 above the hook end and the hook end

allowed to fall and engage the under surface

of the disk Z, said disk is held suspended and
in a raised position above the spool £ to sepa-
rate the contacting surfaces of said disk and

by the band 7, while the disk /, the shaft A,
and drill come to a position of rest.

Directly beneath each drill and supported
upon the base ¢ is a drill-block 7, there being

‘a projecting central portion of each block 7
fitting a recess in the bed « and the center of
the block being perforated and there being

in the upper surface of said drill-block, in line
with said . perforation, a recess to receive ad-
hesive or plastlo material 13, in which to set
the stone ¢.- A centering-pin 12 is adapted
to. be f'eoéived into this central opening and
the reduced end of said centering-pin to enter

| the hole bored in the first half of the stone.

In the operation of boring, and referring

70

spool, so that the spool may keep on rotating

75

30

to.Figs. 4 and 5, the drill 8 is permitted to

bore the stone #" half-way through. The drill-
block # is then heated to soften the adhesive
or plastic material 13.
moved and the centering-pin 12 placed in the
recess in the block from the under side.
stone is reversed and the reduced end of the
centering-pin 12 passed into the hole bored

in the stone to center the stone, which is then

reseated by the adhesive or plastic material

The stone 1s then re-

The

sle
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13 in the recess provided therefor preparatory

to boring the other half of the stone, so that
the aperture therein passes clear through.
The boring through of the second half of
the stone is accomplished in the same manner
as the first half, and the centering-pin 12 af-
ter the stone 1s seated to bore the second half
through is preferably removed from the block
r, so that when the drill passes through the
second half of the stone the point may be free

~and not come into contact with the point of

the centering-pin. The band 7 preferably
passes around the pulleys 4 5 and completely
around each spool 4 in the same direction.
Consequently the drills are all moving in the

same direction, and by means of the devices
‘hereinbefore described a rotary movement is

imparted to the drilling devices first in one di-
rection and then in the other.

I have found in practice that it is not only
advantageous but substantially essential to.
revolve the drills first in one direction and
then in the other instead of continuously in
the same direction, as the particular substances
acted upon by the drills in the device of my
invention require to be periodically freed of
the material removed by the drill, so as to
prevent the same clogging up, and ‘this free-
ing 1s only accomplished by a movement in
the reverse direction. Furthermore, the pe-
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culiar character of the drills employed malkes

. them capable of boring during both the f01-

ward and backward movements
To bore stones of the character herembefore

stated, 1t 1s preferable to provide a drill on its

point with small pieces of harder stones, pref-

“erablydiamonds, bedded in the steel, sothat the

drills are substantially the well- known form

 of diamond- drills, adapted to bore with either

direction of rotation, but freeing themselves
~ of the removed material with each reversal of
_ _ It 1s also apparent
from the description hereinbefore given that
any reasonable amount of pressure desired
may be applied to the drill by means of the
welghts ¢/, as with comparatively soft material
some of the weights will be removed, while
with hard: material probably all the wewhts-

the. rotary movement.

.will be employed. It is also apparent that all

of the drilling devices may be simultaneously |
operated or any number of them, as it is pos-
sible to raise one or more of the friction-disks
/ and suspend the same upon the hooks o, and |

thus stop the drilling device, while the speol

k£ and 1its sleeve £ contmuously 1§:eep on To-

tating.

I do not herein limit mVSelf to the Straw'ht-—_
_ lme arrangement of the group of boring de-

- vices nor to the arrangement of the pulleys

30

shaft, crank, conneetmw—rod arm, and sector

] demce shown and descrlbed as an equivalent
means may be-employed for operatmw the

_ dI‘lHIHU’ devices.
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I clelm as my 1nvent10n— '
1. In a drilling-machine, the combmatlon

- with a prime mover for 1mpa,_rtmg rotary
- movement, of a series of vertically-movable,

1ndepenc1ent drilling devices each having a

~ part Separable to bI‘lIlU' the respectwe dl‘llllnﬁ’

4.0

- and a band from the prime mover.
"The combination with a series of verti- |

devices to a state of rest and a part revoluble

'_-'ca,llyﬂ-mova;ble drilling devices having parts
. separable to bring the respective drilling de-

55
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vices to a state of rest and other parts revo-
~luble, and a support therefor, of a band con-
. necting said drilling devices, and means con-

- nected to the band for imparting rotary move-
‘ments in opposite dlrectlons to the Serles of

drilling devices.
3. In a, dmlhncr-mechme the combmatmn

- with a prime mover for 1mpart1n0‘ rotary
~movement, of a series of Vertmellv-momble'
_mdependent drilling devices, a series of coact-

ing and contacting 1eve]uble parts associated

" with said drllhncr devices, separable at the
- pleasure of the operator so as, with the move-
- ment of one part, to bring: the respective drill-
| 11'10’ devices to a state of rest without arrest-
ing the revolution of the other part end a

band from the prime mover.

4. The combination with a series of verti-

cally-movable drilling devices and a support

 therefor, of a bend cennectma' Sald drlllmc-*_

devices, means connected to the band for 1m-

parting rotary movements in opposite direc-
tions to the. series of drilling devices, and a
series of drill-blocks axially in line -with the
drilling devices, and axially perforated and

havmﬂ' seats eoncentrle with the perforations

at one end to.receive the stones to be bored
and, centering-pins adapted to be received in
the holes of the blocks.

5. In a drilling-machine, the eembmetmn

Wlth parallel trame parts hzwmﬁ' bearings, ofa
“shaft, a drill-holding device connected with the

| .
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lower end of the sheft a loose spool mounted

on sald shaft, a sprmﬂ‘-eontrol]ed friction-disk

revoluble Wlth sald shaft and adapted to bear

on said spool so as to communicate the move-

ment of the spool to the shaft, means for ap-
plying pressure to the shaft for the boring

operations, and means for supporting the said

friction-disk in an elevated pO‘Slthll so that
the shaft may come to rest Whl]e the spool

keeps on revolving.

6. In a drlllmﬂ'—maehme, the combination
with parallel frame parts having bearings, of a

shaft,a drill-holding device connected Wlth the

| Tower end of the 'shaft, a loose spool mounted
on said shaft, a spring-controlled friction-disk
revoluble with said shaft and adapted to bear
on said spool so as to communicate themove-
ment of the spool to the shaft, a centering-ar-
bor and a series of removable weights mount-

ed thereon and adapted for a,pplymcr pressure

to the shaft, a hook pivoted to one of the parts
| of the imme and adapted when the friction-
;dlsk is elevated to engage the same and hold

it in a separated relation to the spool, so that

the shaft may be at rest while the 3p001 1S re-

volving.

80
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1. In 2 drlllmw—ma(zbme the eombmetmn |

with the horlfonta,l frame parts ¢, ¢ having a
| series of vertically-alined apertures, of a se-
ries of bearing-sleeves in said apertures, a se-
riesof drilling devices each comprising a shaft
vertically movableand a drill- attaching device
at its lower end, a spool and spool-—sleeve CON-
nected and surroundmﬁ' the shaft, a friction-
‘disk surrounding the shaft above the spool and
adapted to engage the upper surface of the

spool, said _frlctlen-dl_sk having a hub-center
“|.and a pin passing through the same into a lon-
gitudinal groove.of the shaft, a short sleeve
around the upper end of the shaft secured
thereto, and a spring around the shaft between -
‘the sleeve and-the disk adapted to press the

friction-disk with force upon the upper end of
‘the loose spool so as to cause the shaft and
connected parts to travel with the spool, a
‘band passing around the spools of the series
ofdrilling devices, and means for imparting” -

105

LIO

IL5

120

alternating rotery movemente to the sa,ld drlll- n

ng. dewces |

8. In a dr 1ll1no’—machme, the COIHblIl&thIl"~ |
_Wlth the horizontal frame parts ¢, ¢’ having a
‘series of Vertlcallv—ehned epertures} of a se~

125
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ries of bearing-sleeves in said apertures, a se-
ries of drillingdeviceseach comprising ashaft
vertically movable, and a drill-attaching de-
vice at its lower end, aspool and spool-sleeve
connected and surrounding the shaft, a fric-
tion-disk surrounding the shaft above the spool
and adapted to engage the upper surface of
the spool, said friction-disk having a hub-cen-
ter and a pin passing through the same into a
longitudinal groove of the shaft, a short sleeve
around the upper end of the shaft secured

~ thereto, aspring around the shaft between the

sleeve and the disk adapted to press the fric-
tion-disk with force upon the upper end of
the loose spool so as to cause the shaft and

757,239

connected parts to travel with the Spool, a cen-
tering-arbor passing through the bearing of
the upper frame part and engaging a recess in

the upper end of said shaft, removable weights

for applying degrees of pressure to the verti-
cally-movable shaft, and a hook device adapted
to engage the friction-disk and hold the same

above the loose spool so as to maintain the

shaft in a state of rest while the spool is re-
volving. _
- ™igned by me this 38d day of June, 1903.
GEORGE SMITH.
Witnesses: .
Gro. T. PINCKNEY,
S. T. HAVILAND.
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