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1o steel rails.

- drilling-tools.

UNITED STATES PATEN

1 O FiICH.

CHARLES PARTINGTON, OF CINCINNATI, OHIO, ASSIGNOR TO THE WEIR
- FROG COMPANY, OF CINCINNATI, OHIO, A CORPORATION.

DRILL.

8

No. 845,872,

f Specification of Leotters _P&tent.
Avplication fled June 26,1904, Serial No. 314,208,

“Patented Feb. 26,1807,

To all whom it may concern: .

- Beit known that I, CHARLES PARTINGTON,

a citizen of the United States, residing at

Cincinrpati, in the county of Hamilton and

5 State of Ohlo, have invented certain new and

~useful Improvements in Drills, of which the
following is a specification. '

My invention relates to ﬂ,'multip]e drill, -

principally designed for drilling such work a:
In the preferred form shown the
drill is of horizontal type. _ -
One of the objects of my invention is to
provide stationary or mnon-traveling drill-
stocks adjustably mounted upon a common
15- base or support, in which instance a power-
ful and uniform drive can be imparted to a
- plurality of drill-spindles and to which the
work 1s fed forward against the action of the
2o Another object of my invention is to pro-
vide an equalization of drive to two staggered
sets of drill-spindles in order to relieve the
driving-shafts of any undue strain, which
- would otherwise aflect the drilling operation
25 of some of the'drills. | .
Another object of my invention is to pro-
vide a series of work - feeding carriages
simultaneously controlled in both forward
feed and in the return.

30. Another object of my invention is to pro-
~vitae work-supporting means secured to and

carried by the various carriages adapted to
- adjust-the work throughout its entire length
to a common working plane. ’

35 Another object of my invention is to pro-
vide automatic means for disengaging the
feeding-drive at various positions on the car-
riage-feed. | |

- Another object of my mvention is the con-

- 40 struction of the various parts of the drill-
- frame in sections, adapting the same to be

~ interchangeable as regards length and num-
ber of drills desired—that is, the length of
the drill can be extended by mere addition or

45 duplication of parts to any desired size. -
- Thefeatures of my invention are more fully

set forth i, the description of the accompany-
ing drawings, forming a part of the specifica-
tion, in which—

“50  Figure 1is a ceatral vertical section of my

mmproved drill; partly in elevation. Fig. 2
1s a central vertical section of one of the car-
riages, tail-stock, and feeding mechanism.
- Fig. 31s an end elevation of a carriage-return

55 hand-wheel, shaft, and brake. for locking the |

HKig. 6 1s a section on line o 2, Fig. 5.
1s a section on lme v v, Hig, 1, through thiee

1n its adjusted position.

| same rigid during the forward feed. Fig. 4

is a similar section as that of Fig. 1 with the
carriage mechanism oniitted and illustrating

the intermediate transmission mesns between

the main power-distribufing shaft and car-
riage-driving shaft. Iig. 5 is a detail top
plan view, partly in section, of a carriage-

6o

driving shatt with clutch mechanism and

transmitting devices of the carriage-fead.
Hig, 7

of the carriagds in the series. Fig. 81sa front
elevation of the work supporting and adjust-
g nechanism, with the {frame in section.

Fig. 91s a section on line ww, Fig. 1. ¥ig. 10

18 an enlarged section of the clutch mechan-
iIsm mounted on the carriage power-shaft.
Fig. 11 13 an end elevation of a portion of the
dill, showmg the position of drill -stecks
and their connections to the driving-shafts.
Hig. 12 1s an enlarged central section of the
drill-chuck support.

supporting-plate for the drill-chuck-support-
ing member for rigidly maintaining the drill
Hig. 15 18 a section

on line y y, Fig. 1. Fig. 16 is a perspective

view of one of the frame-sections and ways
on which the head-stocks of the ‘driils ars
mounted. = Fig. 17 1s a top plan view of ons.

end of the drill, showing unon one side the
carriage-section In position for use, upon the
opposite side drill-spindles variously shaced
with the drilis removed.

1 represents the base-frame sections for

supporting the various parts of the drill and

of any suitable number desired to properiy
support a given length of & drilling-machine.

-~ 2 represents a motor suitahly  mounted
in the central portion of the drill hetween

two of the supporting-frames.

fixed a gear 4.~ L S
5 represents several drill-stock bases re-

spectively secured upon the supporting-.
Arames, and, if the drill is' of considerable
length, these bases made up of sections se-

cured together at their abutting ends, each

Hig. 13 15 4 side eleva-
tion, partly in section, of the work-clan ping
‘mechanism mounted to travel with the car-
‘riages. Hig. 14 1s a perspective view of s

3 represents the motor-shait, _-‘é:o;_ which is

70

8o

85

Qo

95

100

1 g

end resting upon the top face of the support-

ing-frames.

6 7 represent "iou'rnal-'boms secured to the

under face of the drill-stock base 5 in g plane
with the motor-shaft 3. I '

iIiQ
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8 represents the main driving—sha,ft, jour-

- naled in boxes 6 and 7. To one end of shaft
- 81s fixed a gear 9, meshing-with the gear 4 of

(o

themotor-shait3. Totheoppositeend of said

shaft 8 is fixed & bevel-gear 10. = -

11, Figs. 1-4, represents a shaft extending
the entire length of the drill and journaled
in bearings secured to the frames 1. To this
shaft is fixed a bevel-gear 12, (see Fig. 4,)
meshing with bevel-gear 10 for driving the
shaft 11, At each end of the drill is mount-
ed an intermediate shaft 13, (see Fig. 11,
showing the same mounted at one end,) du-

- plicate arrangement being at the opposite

20

end.  These shafts drive the work-shafts 16

and 17 at each end respectively and relieve
the shafts from the strain incident to a drive
from one end only. | .

-14 represents a gear fixed to shaft 11 in

 ‘mesh with a gear 15 fixed to shaft 13. These
gears are wide-faced, so as to drive gears 18
and 19 on the work-shafts. The drill-spin-

dles are arranged in two series, which are

30

driven, respectively, by two separate work<

shafts. .

16 and 17 1'éprésent ‘these work-shafts

each extending the entire Jength of the drill,
each being respectively provided with gears

18 and 19 at each end thereof, meshing with
gear 15 on-shaft 13 and forming the transmit-

-

spectively.

- Upon the drill-base 5 are formed ways 20,

35

" (See Figs. 1 and 4.)

to which are gibbed the. longitudinaliy-ad-
justing drill - head - stock members 21 212,

- In order that the dril_l-spindlé -ﬁay be ad-

- Justed laterally in their ways, I provide racks
- and gears. (See Fig. 4.) 22. 23 represent

.;}'0

racks secured to the:base 5 and extending the

‘entire length of the drill. 24 represents a

shaft journaled in the head-stock member 21,

.to which are fixed rack-gears 25 and 26.

45

Thus by turning shaft 24 the drill head-
stocks may be adjusted longitudinally upon

. the base 5 and after which adjustment the
 head-stock is held secure in its adjusted po-

50

sition by the nut 27, screw-threaded on the

free end of shaft 24, locking the gear 26

against its abutting end of the head-stock

member 21. o |
In order to adjust the drill vertically, I

providé a rocking member. 28 represents

55

60

the drill-rocking member, pivoted to the head
member 21 by means of the bolts 29 and stud-
shaft 30. 31 represents a plate seated be-
tween the arms of the drill-supporting mem-
ber and head member. This plate is pro-
vided with bosses 32, extending from each
side of the bolt-orifice, through which bolt 29
passes, adapted to fit in a notch 33 in the arm
34 of the drill-supporting member 28. ~ The
low¢r face of the plate 31 is square and abuts

- the head member 21, preventing the same
from having any revoluble action. Thus to |

bracket is journaled the bevel- . |
| olubly fixed to the shaft 17, but adapted, 8o

“of the ¢ ‘
-39 represents a bevel-gear fixed to the stud-

ting means- to the series of drill-spindles re-

whatever angle the drill-supporting member

28 1s desired to be adjusted a plate is inserted

with notches having the required angle. By

this means a very rigid adjustment of the

drill-supporting member can be secured.  jo.
In order that rotation may be imparted to

the drill in its various adjusted positions, I

rovide the following devices: 35 represents a

bracket-arm rearwardly extending from the
drill-head member 21 and forms a journal- 75

bearing for the stud-shaft 36. 37 represents
a downwardly - projecting journal - bracket
from the bracket 35, (see Fig. 11,) in which
oear 382, rev-.

by means of a feather, to be longitudinally
slid thex}'fon by the longitudinal adjustment

1ll-stock member upon the base 5.

shaft 36 and meshed with the bevel-gear 38 85
of one of the series of staggered gears and.
drills receiving motion from shaft 17. 40

represents a bevel-gear fixed to the opposite

end of the stud-shaft 36. 41 represents a

bevel-gear fixed to a sleeve of spur-gear 42, go

which is loosely journaled upon the stud-shaft
30, gear 41 being in mesh with gear 40.
Stud shaft or bolt 30 forms the axis for the
rocking frame and allows hevel-gear 45 to
travel on_.bevel-gear 42 when the rocking g5
member 28 is moved,to adjust the drill-spin-
die vertically. 43 represents the spindle or
drill-shaft journaled in a sleeve 44, said sleeve
being screw-threaded into the drill member
28, the function of which will be heremnafter 100
described. 45 represents a gear splined to

shaft 43, said gear being provided with a

sleeve 46, acting as a journal-support. The
parts 21 24 25% 26* 27* 29® 30% 31% 34® 35%
36% 38% 39% 40% 412 422 43" 45% (shown on 103
Fig. 4) correspond to the parts marked with
the same reference-figures shown in Fi1g. 1.

47 represents 'a bushing in the drill-head

member 28, in which bushing the sleeve 46 of
the spur-gear 45 1s loosely journaled, the 110
sald gear 45 being In mesh with gear 42,
loosely journaled on the stud-shaft 30. Thus

the spindle drive is effected from shaft 17
through the train of gears and their respec-

tive shafts as follows: gears 38 39, stud- 1153

shaft 36, gears 40, 41, 42, and 45. This ar-
rangement 1s followed out through the entire
series of the drill-heads operated by shaft 17,
but to relieve the strain incident to a shaft of
considerable length driving a large number 120

of drill-spindles the drill-heads are so ar-

ranged that one drill-spindle is driven by the

' shaft 17 and 1ts next adjacent or alternate or

staggered series of drill-spindles is driven by
shaft 16, as shown in Fig: 4, in which the i25
bracket 35* has a greater rearward extension
than the bracket 35 of the drill-head member
supporting the drill operated by'shaft 17, and

in which necessarily requires a provision of
an extended ] ournaff-brac]{et 48, cast integral 130
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- 4{;

«¢ the drili member 28°, supporting their re-
spective drill-shafts 43’; driven through a like
trein of gears and theirrespective shafts—io

: - L

- The drill-stocks having no lateral adjust-
ipent, it 1snecessary to previde suitable means
tor such, adjustment of drill-spindles to en-.

e

825,872 _ _. B =

wit, gears 382 39%, stud-shaft 362, cear 402

41®, 42 and 45 of the other staggered series |

of drills.

abie the same to be set up in preper relation

~with each other in order to form a uniform

(drilling throughout the.series and which is

gecompiished g5 follows: 44 vepresents a

20

Cseried and secured. 44° represenis balld

sleeve serew-threaded into the drill-head

Teniber 28, she spindie-shaft 43 being loosely
Journaied within the bore. * 445 represents

2 flange on one end of the-slesve 44. 44
represents the chuck integral with shaft 43,

“being - provided with what is known as

“Morse” taper,inio which the drills are in-

- bearing rings between the chuck and flange

B T
e

44% of the sleeve 44 for a free operation of
‘the drill-shait against end thrust. 49 and 50
represent lock-nuts for'securely holding the

. sleeve 44 to- the shaft 43 against lateral
“movement, s¢ that the forward or rearward
_adjustment of the -sleeve will carry with it

~the spindie-shaft 43:  In otder to prevent
the sleeve 44 from turning during the drilling

- operation, o -lock is provided, the construc-

tion of which is as follows, (see Fig. 12:)

51 represents a groove in the sleeve 44. 52
“represents’ o lever fulerumed at 53 to the

23
r__.‘t

- .lever 52 is pivoted a lock-pin 55, passing |

- drill-head member 28, a forward or reverse

. bearing or bracket 54, projecting from the

cdrili-head member .28, To one end of the |

-

through a slot in the drill -head 28 and én-
gaging nbo -the groove 51.° 56 represents

& spring for normally holding the pin in
engagement with the groove.. Thus in order
to make a longitudinal adjustment of dvill-
the tree end of theldever 52 1s depressed, dis-

engacing the pin 55 from the groove 51, per-
mitting the sleeve 44 to:be turned, and, hav-
ing screw-threaded engagement ‘with the

‘adjustment can be made, as desired. by

50

feed without any undue strain upon the

this eonstruction of drill-head. it will readily
be seen that the drills can be run at & high
. speed, the ‘carriage fed forward at a fast.

drill-head, as the parts are all rigidly mount-

. ed when in their drilling operation; and which,

"+ The feeding

is very essential in. the dsi
terial as steel. 7

1 .] Img P.Gf: Such iﬂ -

of the: work and, properly sup-

“porting’ the same with relation to the drills

is accomplished as follows, (see Figs. 1 and”
' 2:) 57 vepresents a, tail:stock mounted end
~secured upon one of the frames 1, as many

. -tail-stocks being employed usually as there

are supporting-frames for a given length of |

65

drill. " 58 represents & way projecting from

=‘ . .

8 follows: Upon the main power-shaft 11,
- ¥ig. 4, isfixed a sprocket-gear 72.
sents a._shaft journaled upon brackets or
Journal-boxes secured to the frames 1, prefer-
ably of a length equal to two frames, . as:
shown in Fig. 5.

slides, and is provided with flanges upon edach

side thereof for properly guiding the carriage
upontsway.

89 60 represent journal-bear-
mgs upwardly projected from the tail-stock

for supporting the carriage-feed shaft.” 61
| represents a carriage sliding upon the way
58 of the tail-stock 57 and 1s provided with
| the' upwardly - extended bearings 62 63,
through which the screw 64 of the feed-shaft

85 passes. L S
For a quick reverse I provide the following

devices: 86 represents a revoluble nut hav-

ing an internal screw-threaded engagement
with the screw 64 of shaft 65. This nut is
providad with a recess at each end into which

which vings have bearing against the journal-
oracikets 62 and 63 to provide a free move-

ment of the nut. - Likewise the feed-shaft
65 18 provided with a flange 69 at the screw

terminal forming an abutment for the kall-

bearing ring 70 at-one end and the journal-

bracket 89 of the tail-stock 57 at the opposite
end. 71 (see I'ig. ) represents connecting-
plates secured between two of the carriages
of & series for bolding the same in position

upon the way of the tail-stock 57, the end

carriages of a series being gibbed to their re-
speciive ways. o
The torward power-feed of the carriages is

{3 repre-

5. Upon this shaft 73 is fixed
& sprocket-gear 74.

transmitting power from the wchaft 11 to
shaft 73. Upon shaft 73 is mounted a cluteh
76 for controlling the carriage-feed shaft.

(bee Migs. 5 and 10.) - The details of con-

t. 75 represents a driving-
-chain meshing with gear 72 and gear 74,

70

75

8o
15 fitted the ball-bearing rings 67 68, and

35

90

95

IcC

105

struction will be more fully hereinafter de-

scribed. 77 represents a gear fixed to the

toose member of the clutch 76, in mesh with
& gear 78, fixed o the transversé driving

feed-shaft 79, said shaft being journaled in

the respective tail-stock 57, Fig. 5, through-
~out the series and extending the entire léngth
thereof. 80, Fig. 2, represents.a worm fixed
‘to the feed-shaft 79 and between the journal-
brackets 59 60.0f the tail-stock 57. 81 rep- -

resents a:worm-wheel fixed to the feed-shaft

65, mounted between the journal-bearings
1 589 and 60 and meshing with the worm: 80, a:
| like construction ‘being carried on for each
tail-stock in the series.. In order to-effect .
the power-feed of the cairiage, it is necessary
that the nut 66 be locked against revolution.
This is accomplished by the following mechs-
anism, which forms. a two-fold function of

which nut when released serves as a quick-re-

when the forward feed or the feed-shaft 65 is

[10

115

120

125
locking the nut 66 for the forward feed and -

| re S 8 W 2 tiny Lverse driving mechanism of the carriage -
the ‘tail-stock, upon ‘which the carriage 61 |

130



at rest. The reverse of the carriage is pref-

~erably shown as manually operated. 82,

{O

Figs. 2 and 7, represents a transverse shatt

passing through the cairiages of the serles

below the nut 66. 83 represents bevel-geazs
fixed to the shaft 82, Fig. 7, in mesh with

‘bevel-gears 84, loose on a stud-shaft - 85,

mounted on the carriage, as shown in Kig. 2.
Fixed to said bevel-gear 84 1s a spur-gear 86,
in mesh with teeth 87,formed on the outer pe-
ripheiy of the nut 66. In light work this

-~ form of gear arrangement may pe suflicient

todock the nutin the forward feed, but to in-

- sure-the same against revolution further pre-

S

~a- hand-wheel 88,

20

25

30

caution is taken to effect a positive lock.
Upon one end of the reverse shaft 82 1s fixed
Fig. 3. 89 represents a
bracket mounted upon the end cazriage of a
series and projecting outwazd over the hand-
wheel 88. 90 represents a steel strap fitting
over the periphe:y of the hand-wheel 88, one

‘end of said strap being secured to the bracket

89, the other end being secured to rod 91,
having bearing in sald bracket 89. The free
end of said rod 91 is screw-threaded. The
rod 91 1s adapted to be - loosely supported

‘within the bore of the bracket 89, through

which it projects. 92 represents a hand-
wheel having screw-threaded engagement
with the rod 91. Thus a forward revolution

of the hand-wheel 91 upon the rod 92 will

bring the same into abutting engagement

- with the bracket 89, drawing with it the rod

35

91, tightening the strap 90 around the pe-
riphery of the hand-wheel 88, and thereby

positively locking the same from revolution

40

- 83
spur-gear 86, loosely mounted on sh:ft 85,

during the forward feed of the carriage.

ing feed, is obtained by power. The reverse

or adjusting forward feed of the carriage ean

bé obtained manually and is accomplished
by releasing the strap 90 from locking en-
cagement with the hind-wheel 88, revolving
the hand-wheel in the direction desived for
the manipulation of the carriage, which will
in turn revolve the shaft 82, gear - wheel
ransmitting motion to bevel-gear 84,

" revolving the nut 66 backward and forward

§50

upon the screw 64 of the screw-shift 65..

This feed can be accompliched regardless of

the motion of the screw-sh.ft 65; but of

course 1t 1s preferable to shut off the power

to-the screw-shift 65, hiving the same idle

during the hand-feed operaticn, in which in-

stance the nut 66 travels on screw 64, that
drives the carriages. ‘ | ,
The sunporting and presenting of the work

" to be drilled to the action of the drills is ac-

00

complished as follows: Secured to the for-
ward end of the carriages are the forwardly-
projecting bracket 93. (See Ifies. 1 and 8
and enlarged view IFig. 9.) The lower face

of the bracket rests and slides upon the ways
= 58 of the tail-stock 57. These brackets are | ing member of the clutch from the loose

=

1

{

As |
shown, the forward feed, oz, rather, the work-

‘centra

845,372

provided with downwardly-projecting arms

94 upon each side of the ways 58 and frames

1. The upper face 1s inclined from its cen-
tral portion for the purpose of conveying the
erindings or chips downward and out of the
way of the ways 58. To these arms 94 are
pivoted the work-supporting links 95 96,

70

swinging upwardly on axis at the foot of

arms 94. 97 represents rollers journaled to
the upper end of links 95 96, upon which the
work rests. (See Fig. 1.) DBetween the

75

links 95 96.1s pivoted a nut 98, the nuts on
the ri%ht-hand side being provided with a

bore having a right-hand screw-
thread and the nuts onthe left being provided
with a bore having a left-hand screw-thread.
To simultaneously adjust the height of ail

the rolls 97, I provide the following: 99 rep-

resents a shaft extending the entire length of
the drill and passing between the links 95 and
96, one end of said shaft being proyided, or
both, if desirable, with a square head to
which a hand wheel or crank may be inserted

80

for operating the shaft 99. 100 represents

worms fixed to the shaft 99, the threads of

which engage with the internal threads of the
nuts 98. Kach pair of nuts is provided with

right and left hand screws, according to the -

nut with which the respective worms engage.
Thus 1t will be seen that by a manipulation in
either direction of the shaft 99 the links,
with their respective nuts, will be moved or
swung to and from the center of the carriage,

‘thereby raising and lowering the position of

roller-level upon which the work is support-
ed, thereby properly adjusting the same. -

In order to automatically throw on and off

90

95

100

the power of the feed-shaft 79, the following

mechanism 1is provided: 76 1s a clutch, as
stated before, on shaft 73, consisting of two
disk members, one fast and the other loose
on said shaft, said clutch being provided with

105

- a sliding member 101, having splined engage-

ment with the shaft 73. 102 represents the
disk or member fixed to the shaft 73 within
the loose clutch member 103, (see Fig. 10,)
the hub of which is loosely journaled on

110

shaft 73. 104 represents turnbuckles one

end of which is pivoted to a sliding member
101 on shaft 73, the opposite end to a link
105, said link being in turn pivoted to the
disk 102. 106 representssegmental-friction-
plates within the member 103, having se-
cured theretp and extending toward the
shaft 73 pins 107. These pins are provided
with a slot through which the links 105 pass.
As many of these links and turnbuckles may
be employed as desired, but four being suf-
ﬁci‘ent-. i g
cured to the plates 1061 Thus 1t will be seen
that a movement to the left of the sliding
member 101 will change the angle of links
105, thereby pulling inward the pins 107, re-
leasing the clutching engagement of the driv-

108 represents segment-shoes se-

11§

12§
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ariven member of the clutch, while a move-
ment of the clutch member 101 in the oppo-
site direction will bring the shoes into en-
gagement with the inner portion of the flange
of the cluteh member 103, transmitting power
from shaft 73 through gears 77, fixed to
clutch member 103, gear 78, meshing with
gear 77, to the feed-shaft 79. (See ¥igs. 5
and 10.) The sliding member 101 is pro-
vided with a groove 109, with which the yoke-
arms 110 engage. See Fig. 6.) 111 and

112 represent collars fixed to the shaft 73 for

Limtting the movemet of member 101 at one
end and the clutch 1+ -uber 103 at the other.

113 represents a leve: naving the looped por-
tron £14, between wiich and to which the

yokes 110 are pivoizily secured, one end of

said lever 113 being pivoted to a bar 115, se~
1he opposite end of
sald lever is pivoted to o bar 116, said bar
Dbassing the entive length of the drill and

cured to the frames 1

seated In recesses in the tail-stocks 57 and
held in position by the cap-plates 117. (See
This bar 116 1s provided with a
number of handles 118, whereby the bar may
be easily contrdlled by hand for operating
the clutch 76 at convenient points along the
drill. 119 represents a link having an elon-
gated slot 120 at one end thereof, the oppo-
site end belng pivoted to a bell-crank lever
121, pivoted to the frame and to the bar 116.
122 represents a nut screw-threaded into one

of the plates 71. Thus it will be readily seen

that when the carriage has either traveled
forward or backward to bring the nut 122 at

either end of the slot a further feed will op-
erate link 119, clutch-rod 1186, and clutch 76,
throwing off or on the power.

The length
of slot 120 limits the carriage-feed. In order

to suitably hold the work to the carriage, I

“have preferably shown a clamp controlled by

59

- projection therefrom.

55

60
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127,

hydraulic pressure, (see Fig. 13;) but it is.ob-
vious that any well-known clamp may be
substituted. | - o
The clamp, as shown, is mounted and con-
structed as follows: 123 represents a bracket
having gibbed engagement with the flange
of the plate 71 at one end and to the sha.t
82 at the lower end. 124 represents an arm
pivoted to the bracket 123, adapted to be
swung upwardly when the clamp is released.
'To the free end of the arm 124 is mounted
piston-cylinder 125, having a downward
126 represents a p.s-
ton within the eylinder 125, having the boss

piston-chamber and connecting with suitable
p.p-ng for conveyng compressed air to the
p:ston-chamber. Thus as the compressed air
15 turned on, the piston 126 can be driven for-
ward to br.ang its boss 127 mto engagement
with the work. 129 represents a co lspring
to br.ng the p.ston into its normal position
when the compressed air is shut off. Any

number of these clamps may be mounted |

128 represents a port lead.ng to the

throughout the drill as desired and which
may be simultaneously or individually con-
trolled. '

Lt will thus be seen that I have provided a
muitiple drill made up of section-frames for

adjustably supporting the individual drill-

stocks seated on ways, on which frame are
also supported on one side of the framework
carriages travelng on ways, mechanism for
feeding the carriages simultaneously forward
to the drills, so that any desired number of
holes may be bored at the same time and the

70 -

work uniformly fed to the multiple drills. It

will also be seen that each drdl—s(i)lndle is -

journaled 1n its own head-stock, and that all
the head-stocks may be adjusted laterally,
and that each dr.dlis adjusted vertically by
rocking on its driving-gear as an axis, thus
allowing the holes bored in the work to be
staggered horizontally. ' -
As the drill-spindles simply rotate in work-
ing and do not travel toward the work, and

as there 1s a multiple number of drills used,

1t 18 necessary that the point of the different
drills may be adjusted practically to the
same vertical plane. For this reason each

drill-sp.ndle has a longitudinal adjustment

of 1ts own and means for locking it to its

dri!  may be employed.for the different

80.
35

90.

adjusted position, so that v&ryingiengths of
95

syindles and yet may be separately adjusted

to the same working line.

It will be observed that the different drill-

stocks each being separately supported on
ways, they may be adjusted to and from
each other at liberty,
distance apart of the holes to be bored.

Lt will be observed that the several driving -
mechanisms of the series of drills are ar-
ranged in two series, each iltemate drill

alt from the

be.ng driven by a separate shaft fron
next adjacent dril, - thereby d.vidng the

stran-by employ:ng a parallel pair of driving

so as to regulate the |

foo

10;

shafts, and which allows a closer adjustment

of the several drills to each other than could
be obtaned if their respective driving-gears

110

were s.de by side instead of staggered in two

‘rows. The several parts of the mach.ne, driv-

ing-gears, &c., be.ng duplicates of each other

and the frame beng made in sect’ons mate-

r.ally cheapens the cost of construction and

transportat.on, comb:n ng at the same time

economy, strength, and s_mplicity.

Having descrited my invention, I claim—

1. A multiple drill composed of & frame,
ways formed along one side of the frame, a
series of drill head-stocks seated on said
ways, drill-spindles journaled in said head-

stocks, transverse ways fixed to and on the =

opposite side of said frame, a work-rarriage
mounted on said transverse ways, independ-
ent adjustable work-supports mounted on

1‘15

120

125

sald carriage, means for cooperatively adjust- -

g sald work-supports, mechanism for re-
volving the drili-spindles simultancously,

130
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and feedi_ng mechanism “for .reciprocating | respective head-stocks, a drill-spindle jour-

said carriage to and from the drill-spindles,

- substantially as described.

20

25

30
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2. A multiple drill composed of a frame,
having longitudinal ways upon one side, lat-
erally-adjustable head-stocks mounted on
sald ways, drill-spindle supports journaled
on sald stocks, means for adjusting said sup-
ports independent of the stocks, independent
transmitting mechanism for each spindle,
transverse ways upon the opposite side of the
frame, work-supporting carriages mounted
upon said ways, and mechanism for feed-
1ng the work-carriages to and from the drill-
spindle simultaneously, substantially as de-
scribed. . '

3. A multiple drill composed of a series of
sectional frames attached side by side length-
wise of the drill, each section having a series
of longitudinal ways on one side thereof; a
series of head-stocks mounted and longitudi-
nally adjustable thereon, a drill-spindie indi-
vidually journaled in each head-stock, a
transverse way on each frame-section oppo-
site the drill-spindle, a work-supporting car-
riage seated on said ways, power-transmit-
ting mechanism for simultaneously rotating

the series of drills and power mechanism for

feeding the work-supporting carriage to the
drills, substantially as described. -
4. In a multiple drill, a frame having op-

-positely-disposed. longitudinal and trans-
'verse ways, one or more work-supporting

carriages supported on said transverse ways,

the combination therewith of a series of head-

stocks mounted on said longitudinal ways op-

~ posite the said carriages, a main driving-

40

shaft, Intermediate driving-shafts, a pair
of parallel driving-sh: fts receiving motion
through & train of gears from the main shaft,
a drilt-spindle support mounted on each
head-stock, means for adjusting said drill-

spindle su_orts independent of their respec- |

tive head-stocks, a drill-spindle journaled in
each support, a train of gears for each drill-

?ﬁ)indle connecting each alternate drill-spin-

e with one of said parallel shafts, & train of

- gears connecting each alternate drill-spindle

50

to the ogposite parallel shaft, substantially
as described. . | |

5. In a multiple drill, & frame havipg op-

positely-disposed longitudinal and trans-

- verse ways, one or more werk-supporting

55

6o

carriages mounted on sald transverse ways, a
series of head-stocks mounted on said longi-

tudinal ways opposite said cazriages, means ;
dor dijustin

¢ each head-stock laterally,
mechanism for lecking the head-stocks in
their adjusted positions, 8 main driving-

shaft, parallel transmitting-shafts, a train of

gears connecting said main driving-shaft and

parallel transmitting-shafts, -a ‘driil-spindle |
support. pivotally mounted ‘on each head- |

stock whereby the drill-spindle supports.

65 may be independently adjusted upon their

[ ———

naled in each support, trains of gears indi-
vidually connecting each drill-spindle to one
of sald transmitting shafts in alternating se-
ries and mechanism for feeding the carriage
to the drills, substantially as described. -

70

6. In a multiple drill, a frame having op-

positely-disposed ways on each side thereof,
work-supporting carriages mounted on the

‘ways on one side of the frame, a series of

head-stocks- mounted and laterally adjust-
able on longifudinal ways on the opposite

75

side of said frame, drill-spindle supports piv-

otally mounted upon each: head-stock for

vertical adjustment, means for locking the 3

drill-spindle supports independently in their
adjusted positions, and a drill-spindle jour-

naled 1n each support, substantially as de-

scribed. .

7. In a multiple drill composed o1 a frame,
transverse ways on one side thereof, a work-
supporting carriage slidably mounted on
sald ways, longitudinal ways on the opposite
side of the frame, a series.of head-stocks
mounted on'said ways, a drill-spindle support
adjustably mounted upon each head-stock,
mechanism for locking said drill-spindle sup-
ports respectively in a fixed position, a drill-

90

spindle journaled in each support, a train of

gears journaled upon said head-stocks and

drill-spindle supports permitting of adjust-
ment of the drill-spindle supports, and means’

for transniitting motion to said train of gears
and drill - spindles,
scribed. -

8. In a multiple drill provided with longi-

substantially as de- '

95

JoO

tudinal ways a series of head-stocks mounted

on longitudinal ways, a drill-spindle jour-
naled on each head-stock, a sleeve for respec-
tively journaling each drill-spindle and pro-

vided with an external screw-thread, a sup-

105

porting-sleeve interiorly screw:threaded en- .
caging and supporting the journal-sleeve,

means for locking the journal-sleeve against

rotation whereby each individual drill-spin-
dle may be ac juste longitudinally and locked
against longitudinal mmovement when in rota-

“tion, means for simultaneously driving the

drill - spindles and means for feeding the
work forward to the series of drill-spindles,

-substantially as described. - ~

9. In a mul »le drill, ways for supporting

110

115

the carriages, a plurality of work-supporting
carriages, each mounted upon a way, mech-

‘anism for feeding said carriages to the drill,

120

the combination with each carriage of a pair -
of outwardly-inclined arms pivoted thereto,

a work-supporting roller mounted on the top

of each arm, an adjusting-shaft common to

-each pair of the carriage-arms and adjusting

125

- mechansm connected to each pair of arms

. =

the height of the work-supporting rollers,
substantially as described. D

-
-
- o
[
. 1-.J—I-I.‘ r

‘wherebysaid pairs of arms aresimultaneously
moved to and from each other for adjusting.

330"
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" 10, In a multiple di’ill'eﬁlplaying 2 series |

of work-supporting carriages mounted upon

‘ways in the plane opposite the drill-spindles,

10

work-supporting arms adjustably mounted

upon the carriages, means for adjusting the
arms vertically, a back support for the work
mounted on each carriage and pivoted over-
hanging arm on each carriage, a {ront clamp
seciired to said arm and supported in front of
the work, and mechanism for moving the
clamp in contact with the work-piece and

forcing it against the back support, substan-

~tially as described.

g

-

i1, In o multiple drill; a carriage, a plu-
rality of work-supports mounted on said car-
riage, consisting of inelined hnk-arms upon
the free ends of which the work rests, and
mesns for adjusting the angular inclination
of said srms sumultaheously, substantially as

zo described.

;!"‘\'r"u 1

12, In a multiple drill, & carriage, a plu-
rality of work-supports mounted on sald car-

‘riage, consisting of alternately-inclined work-
supporting arms, and means for adjusting

the angular inclination of said arms simul-
taneously, substantially as described.

13. In a multiple drill, a series of carriages, -

means for feeding said carriages in unison, &
plurality of work-supports mounted on said
carriages, and means for simultaneously ad-
justing said work-supports at right angles to
the plane of carriage travel, substantially as

‘described. |

In testimony whereof I have hereunto set
my hand. .
| CHARLES PARTINGTON, .
Witnesses: |

Oriver B. KAISER,
L,UISE BECK.
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