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fa alhl wwlom, it mo CONCOT 7l

Beitknown that we,dJ A"\&ES CLARENCE BU L-
LOOK and ELMER J AMES BULLo CK, citizens of

- the United States, residing at Reedsborou oh,

in the eount;y of Benmnn‘ton and State of Vel--

mont, have invented a new and useful Bor-
in D‘-Ma,ehme of which the followm gisa speel-

| ﬁC&thH

10

1'his invention 1glates to bounﬂ*-maehmes
and 1t has for its object topr 0V1de a machme

of this character capable of boring a number |

of holes simultaneously in wood or other ma-

equal or V&l‘l&ble distances apalt
To this end the main and primary object of

- the present invention is to construct a bori ing-

- Fig., 2.

35

40

tral vertical sectional view thereof Kig.

machine with a gang of bit-operating spmdles
havmg a great variety and range of adjust-
ment in 01de1 to plowde means for boring
holes at any point in a piece of work within
the range ot the table of the machine.
’Wlth these and other objects in view, V]llO]l

will readily appear as the nature of the 111-

vention is better understood the same (3011-
sists in the novel constr uetmn com bm&tlon
and arrangement of parts helemaftel mow

| fully deseubed illustrated, and claimed.

In the drawings, Figure 1isa perspectwe
view of a bor 1nﬂ'-maeh1ne constructed in ac-
cordance with th1s invention. Fig.2isa c&n-—
3 18
a horizontal sectional view on the line 3 of
Fig. 4 is a similar view on the line
1 4 of Fig. 9, Irig. 5is a detail in perspectwe
of one of the adjustable spindle - carrying
bracketsand its atta(*hments Fig. 61s a hori-
701:113&1 sectional view on the line 6 6 of Fig. 2.
Fig. 71s a detail Seebmnal view on the 1me 77
of Flo 2. |

Referrmﬂ* to the ;—Lccc}mpanymw drawings,

the numeml 1 designates a machine frame or
- stand essential

- standards or u
ing-legs 3 at their lower ends and the horizon-
tal top cross-bar 4, connecting the upper ends

y comprising the opposite side
prights 2, having the support-

of the said opposu;e side standm dsoruprights
2. Atan intermediate point between the up-
per and-lower ends of the side standards or

) uprlghts of the machine frame or stand is ar-
5 o rangeda pair of horizontal spaced eross-beams

5. The horizontal spaced cross-beams 5 are

'r

bultably eonne(,ted at theu ends to the side
standards or uprights 2 and are provided in -

their opposing sides with the wide longitudi-

"nal slide- -oT00VeS O, which extend from end to

end of the CroSS- beams and the upper of said
cross-beams 5 1is addmondlly provided at the
upperside thereof with a narrow lon gitudinal
T-groove 7, extending from end to (,nd ot said

-upper er OSS-bedlel for a purpose to be herein-

after more p@rtmulm ly specified,. |
‘A series. of oscillatory suppoxtnw-postb 8

‘are arranged between the upper and lower
- lerial in a straight line or on any curve at |

Cr ossmbemns 9 and are disposed in an upright

position so as to extend across the space be-
‘tween the two cross-beams..

Each of said os-
cillatory supporting-posts 8 is Shdd,bly

6 of the beams 5

fitted
between the two ¢ross- beams5 andisprovided
‘at one side with a wide dovetailed groove or
‘way 9 and at its upper and lower ends with
the slide-blocks 10, which shde blocks 10 reg-
‘ister loosely in the orooves 6

23

60

and are prov ided w 1th rounded ends 11, which

roll against the opposite inner sides of the

orooves 6 in order to allow the slide-blocks 10

to also act as pivots for the supporting-posts

8, 80 that the same may be oscillated on their

axes, while at the same time adjusted later-
-ally toward opposite sides of the machine

frame or stand. Inconjunction with the up-
per and lower slide-blocks 10 of the several

_supportmﬂ'-posts 8 are employed upper and .
lower series of set-screws 12, 1espectwely_
mounted in the rear sides of the upper and

lower cross-beams. The set-screws mounted
in the rear sides of the upper and lower cross-

_beams are arranged closely together, and the
inner ends ther eof are deswned to work into

the grooves 6 at one side thereof SO a8 1o 1m-
pinge against one end of the Shde-blocl{s 10

and thereby provide means for binding said
slide-blocks in the grooves 6 and holdmﬂ' the
-supportmﬂ'—posts 8 ﬁxed at any angle or lat-

erally-adj usted pomtlon as will be reacllly un-
derstood. -
The wide dovetaﬂed ﬂ'rooves or ways 9 at

to slidably receive the dm*etaﬂed slide-arms

13 of the bifurcated spindle-brackets 14, car- -
ried at the outer ends of said ar ms, ::—Lnd the

said slide-arms 13 are provided therem with

'-lonmtudl_nally disposed slots 15, which re-

75
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one side of the Supp(}l ting-post 8 are adapted -
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. posed 1dle -shafts 27,

50

60

ceive the clamping - bolts 16, also passed
through the supporting-posts 8 and provid-
ing means for tightly clamping the arms 15
to the posts § to hold the spindle-brackets
14 fixed in any projected position, as will be
readily understood. Certain of said spindle-
brackets, which are illustrated as being every
alternate bracket, are of a greater height

than the other spindle-brackets and are pro-

vided at their upper ends, in a plane above
the upper cross-beam 5, with the upper sup-
plemental rearwardly-projected slide-arms
17, provided with longitudinally-disposed
slots 18, and adjustably secured at one side
of the supporting-blocks 19, loosely arranged
on top of the upper c¢ross-beam 5, and mov-
ably secured in position by the vertical bolts
20, the heads of which bolts are disposed be-

Jow the lower ends of the blocks 19 and piv-

Otally and slidably engaged in the T-groove
7 at the top of the said upper cross-heam.
Clamping - bolts 21 are passed transversely
through the blocks 19 and engage 1n slots 18
of the slide-arms 17 to provide for tightly
clamping said slide-arms to the blocks 19
when the higher spindle-frames have been

adjusted to the desired working position.
The alternating spindle-brackets 14, which
are supported solely hy the adjustable sup-
porting-posts 8, are provided at their outer
ends with the upper and lower vertically-
alined bearing-boxes 22, in which are jour-
naled the upper and lower ends of the bit-
spindles 23, carrying at their lower ends be-
o sock-

.-uf..-d',

low the brackets suitable bit-attachin
ets 24, with which may be suitably connected
the desired tool or bit intended for boring a
hole in the work or material supported in
position below the bits 1n a manner to be de-
scribed. The said bit-carrying spindles,
mounted in an upright position in the alter-
nating spindle-brackets referred to, are pro-
vided near their upper ends with the verti-
cally-disposed belt-pulleys 25, in rear and at
one side of which are mounted similarly-dis-
posed idler-pulleys 26, which pulleys are ar-
ranged near the upper ends of vertically-dis-
mounted in suitable
bearings 28 in rear and at one side of the
bearings 22 previously referred to, and the
funetion of the said i1dler-pulleys 26, in con-
nection with the belt-pulleys 25, will be de-
seribed 1n connection with the mechanism
for imparting motion 1o the bit-spindles.
The higher spindle-brackets 14, alternat-
ing W1th those brackets carrying the bit-spin-
dles 23 and 1dler-shafts 27, are also provided
at ’rheir outer ends with upper and lower ver-
tically-alined bearing-boxes 29, in which are
journaled the upper and lower ends of the

~bit-spindles 30, which spindles carry at their

upper ends above the brackets the horizon-
tal belt-pulleys 51, and at their lower ends
directly below the lower of said bearing-boxes
29 the said bit-spindles 30 carry hollow inter-
nallv-toothed gears 32, within each of which
hollow gears 32 is mmngeda pair of pinions

o | 573,857
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33, meshing with the interior teeth of the hol-
low gear and mounted on the upper extremi-
ties of the short rotating bit-stocks 34, mount-
ed side by side in suitable bearings 59, ar-

ranged on the aforesaid spindle-brackets be-

low the hollow gears 32. This construction
provides means for imparting motion to a
pair of rotating bit-stocks on each of the
higher spindle- br'ackets, and said bit-stocks
are designed to have connected with their
lower ends in any suitable manner any sult-
able bits or tools for boring the work.
Arranged below the entire gang of spindle-
brackets 14 is a flat:horizontal vertically-ad-
justable and vertically-movable table 36 for
the work to be bored. Thetable 361s mount-
ed on a pair of offstanding table-supporting
brackets 37, projected from one side of a ver-
tically-adjustable bracket-frame 33, provided
at its opposite side edges with chamfered
flanges 39, slidably engaging the outer cham-

fered edges 40 of the guide-strips 41, secared .

in a vertical position on the outerside of the
vertically-movable table-carrying frame 42.
The vertically-movable table-carrying frame

42 is provided at its opposite side edges with .

the chamfered slide-strips 43 shdably engag-
ing the outer chamfered edg es 44 of the up-
right guide-posts 44*, secured to the machine
frame or stand below the lower cross-beam b.

The extreme height to which the work-ta-
ble 86 may be adjusted is regulated by means
of an adjusting-screw 40, having separate
right and left threaded portlons 47 and 48 and
pr ovided at a point intermediate of 1ts ends
with a hand-wheel 49 for manipulating the
SCrew.
adjusting-screw engages in a screw-box 50,
fitted to the Dbracket-frame 38 at its upper
side, and the lower threaded portion of said
screw engages in asimilar serew-box o1, fitted
to the table-carrying frame 42 at the lower
side thereof. The said table-carrying frame
has suitably attached to the rear side thereof
a pair of spaced vertically-disposed rack-bars
52, with the teeth of which mesh the toothed

segments 53, carried by a pivotally-supported-

forked adjusting-lever 54. 'T'he straightarm
of the forked adjusting-lever 54 1s provided
at one side of its pivotal support 55 with a
series of perforations 56, providing an adjust-
able connection for the upper end of the link
57, the lower end of which link is adapted to
engage either of a pair of perforations 58,
formed in the treadle-lever 59, the front end
of which is normally in an elevated position
beneath the table 50, and the rear end of
which is pivotally connected to the fixed
point of attachment (0, arranged on the floor
or base supporting the machine. By depress-
ing the treadle-lever 59 it will be obvious that
the table 36 can be readily raised and lowered
to carry the work to and away from the bor-
ing bits or tools, while by adjusting the screw
46 the height or elevation of the table 36 may
be accurately adjusted according to the thick-

ness of the work to be bored or the depth of

The upper threaded end of the said:
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20

~ dium of the drive-belt 67. Tl
- passes around the pulley 64 and also around

30

35

the holes to be bored therein, as will be read-
ily understood by those skilled in the art, it
being noted that the treadle mechanism sim-
ply provides means for
ering of the table.

the raising and low-

A pair of parallel offstanding bearing-arms

bl are suitably connected at their inner ends
~ with the machine frame or stand 1, and pro-
- Jecting rearwardly therefrom -are provided

at their outer ends with the vertically-alined
bearing-boxes 62, in which boxes are jour-

~naled an upright drive-shaft 63, to which mo-
lonis communicated in any suitable manner,

and between the bearing-arms 61 the drive-
shaft 63 has mounted thereon the upper and

lower spaced belt-pulleys 64 and 65, respec- |
tively, the upper belt-pulley 64 being wider

than the lower pulley 65, and accommodating
thereon a pair of drive-belts 66 and 67, re-
spectively. The drive-belt 66 passes from its

~connection with the belt-pulley 64 to the belt-

pulley 31 at the upper extremity of the hit-
spindle 30, carried by the central one of the
high spindle-brackets 14, and motion is com-
municated to the bit-spindles carried by the
remaining similar brackets through the me-
The drive-belt 67

the belt-pulleys 31 at each side of the cen-
trally-located pulley 31, it being noted at this
point that the said centrally-located pulley

51 1s in a higher plane than the other of said

pulleys 31. - Ata point between and in rear of
the pulleys 81,around which the belt 67 passes,
18 arranged a take-up pulley 68, mounted at

- the rear end of a longitudinally-slotted sup-
- porting-arm 69, adjustably clamped to the top

40

~cross-bar 4 by means of the clamping-bolt 70,

passed through said cross-bar and the slot in
thearm 69. By adjustingthe arm 69 the belt

- 67 may be always maintained at the proper

5o

tension irrespective of the adjustment of the

spindle-frames in connection with which the
sald belt operates. I -
Motion is communicated to the several bit-

spindles carrying the belt-pulleys 25 through

the medium of the lower drive-belt 71, which

~ passes around the lower belt-pulley 65. The

opposite portions of the lower belt 71 are held

to pass through the machine frame or stand

at opposite sides thereof by means of oppo-

- sitely-located idler-pulleys 72, mounted in the

55

60

- ing-arms 61,

bifurcated bearing-blocks 73, secured to the
frame 1 at opposite sides thereof, and inter-
mediate of the idler-pulleys 72 and the lower

belt-pulley 65 are arranged the oppositely-lo-

cated take-up pulleys 74, mounted in bifur-

cated laterally-adjustable bearing-arms 75,
which are arranged foradjustment at one side

of the longitudinally-slotted supporting-bar

76, fitted in the lower of the offstanding bear-
Bolts 77 pass through the bear-

ing-arms 75 and engage in the slot of the

~supporting-bar 76, to provide for holding the
take-up pulleys 74 in any laterally-adjusted |

position against opposite portions of the belt

71, to maintain such belt always at a proper

" tension to provide for rotating the entire series
of bit-spindles 23. In order to communicate
‘motion to the bit-spindles 23, the belt 71 is
passed around the belt-pulley 25 of each bit-

spindle 23 and from thence around the di-

29, carried by a succeeding one of the frames

14, as clearly illustrated in Fig. 4 of the draw-
ings.. By this arrangement of the belt 71, in
connection with the take-up pulleys 74, the
spindle-brackets 14, carrying the bit-spindles

23, may be adjusted to any desired position

fore be obvious that by thus independently

adjusting the several spindle-brackets the
bits may be positioned at any point over the
table and thereby provide for boring a num-
ber of holes simultaneously at any distance
apart in a straight line or on a curve, and it
will also be understood -that the pair of bit-

| rectly-adjacent idler-pulley 26, from which
‘1dler-pulley the belt passes to the belt-pulley

75

S0

‘without affecting the operativeness of the
drive connections. L o
In the operation of the machine the work
to be operated on is placed on the table 36
‘and after the proper adjustment of the table
the latteris elevated tocarry the work against
the boring-bits rotated by the bit-spindles 23
and 30. 1t will be noted that each spindle-
bracket is entirely independent in its adjust-
mentof everyother spindle-bracket and may
be swung laterally to any desired angle and
may be adjusted inward and outward over
the work-tablein orderto position the boring-
bit at any particular point, and it will there-

90

95

LOD

stocks - 84 carried by each of the higher =

spindle-brackets provides means for boring

holes close together, but in performing some

particular work only one of the said bit-stocks
need be used.. S --

- Fromtheforegoingitisthoughtthatthe con-

struction, operation, and many advantages

of the herein-described boring-machine will
be readily apparent to those skilled in the

art, and 1t will be understood that changes

in the form, proportion, and the minor details

of construction may be resorted to without
departing from the prineciple or sacrificing

any of the advantages of this invention.

Having thus described the invention, what
ters Patent, is— = e B
- 1. In a multiple-boring machine, the ma-
chine frame or stand having a pair of hori-
zontal spaced cross-beams, a plurality of ver-

is claimed, and desired to be secured by Let-

105
ILO

1_15." .

I20

tical oscillatory supporting-posts arranged

in the space between said cross-beams and
having their upper and lower ends loosely
and slidably fitted to the said beams, means
for securing theloose ends of said posts in any

adjusted position, spindle-carrying brack-

ets, each having an adjustable connection

with one of the supporting-posts, and a ver-
tically-movable table, -substantially as set

fO]:'thn ' * | '
2. In aboring-machine, the machine frame

125

130

or stand, a vertically-movable table, a series

of vertical oscillatory slidable supporting-
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posts loosely mounted at their upper and
lowerends within the machine frame orstand,
means for securing the loose ends of sald
posts in any adjusted position, and spindle-
brackets carrying bit-operating spindles and
cach having a slidable connection with one
of said supporting-posts, substantially as set
forth. |

3. Ina boring-machine, the machine frame
or stand, a vertically-movable table arranged
at one side of the frame or stand, a pair of
horizontal spaced cross-beams fitted within
the machine frame or stand and provided in
thelr opposing sides with slide-grooves, a se-
ries of vertical oscillatory supporting-posts
arranged between said cross-beams and pro-
vided at one side with grooves or ways and
at their upper and lower ends with slide-
blocksloosely registering in said slide-grooves
and having rounded ends, set-serews mount-
ed in said cross-beams and adapted to 1m-
pinge against said slide-blocks, and a gang of
spindle-brackets carrying vertically-disposed
rotary bit-operating spindles, and provided
with offstanding slide-arms having a shiding
adjustmentin the groovesor ways of said sup-
porting-posts; substantially as set forth.

4. In a boring-machine, the machine frame
orstand,a vertically-movable work-table sup-
ported at one side of the machine frame or
stand, apailrof horizontal spaced cross-beams
fitted within the machine frame or stand, and

the upper of which beams is provided on the

upper side thereof with a longitudinal T-
oroove, a series of oscillatory supporting-
posts slidably supported between said cross-

beams, a gang of spindle-brackets carrying

vertically-disposed rotary bit-operating spin-
dles and provided with offstanding slide-arms
having a sliding adjustable connection with
said supporting-posts, certain of said spindle-
brackets being further provided at their up-
per ends in a plane above the upper cross-

573,857

beam with upper supplemental slide-arms,

supporting-blocks loosely arranged on top of 4:

the upper cross-beams and having vertical
bolts, the heads of which engage in said T-
grooves, and clamping-bolts passed through
said bloeks and adjustably engaging said sup-
plemental slide-arms, substantially as set
forth.

5. In aboring-machine, the machine frame
orstand,a vertically-movable work-table sup-
porting one side of the machine frame or
stand, a gang of adjustable spindle-brackets
supported above said table, vertically-dis-
posed bit-operating spindles mounted in said
brackets and carrying belt-pulleys, certain of
sald belt-pulleys being disposed in a higher
plane than those alternating therewith, a ver-
tical drive-shaflt suitably supported at one
side of the machine frame or stand and carry-
ing a pair of upper and lower spaced belt-pul-
leys, a drive-belt passed around said lower
belt-pulley and around the bit-spindle pul-
leys in the lower plane, a pair of drive-belts
passed around the upper belt-pulley of the
drive-shaft, one of which belts is passed
around the central one of the elevated bit-
spindle pulleys, and the other of which drive-
belts is passed around the elevated bit-spin-
dle pulleys alternating with said central pul-
ley, and a take-up pulley adjustably sup-
ported on the machine frame or stand and
receiving therearound the drive-belt for the
elevated belt-pulleys alternating with said
central elevated pullev, substantially as set

forth.

In testimony that we claim the foregoing as
our own we have hereto affixed our signatures

in the presence of two witnesses.
JAMES CLARENCE BULLOCIK.

ELMER JAMES BULLOCK.
Witnesses:
W. D. HOWE,
GEO. W. McKXNIGHT.
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