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UNITED STATES

PAaTENT

FFICE.

SAMUEL A. BAKER, OF SPRINGFIELD, VERMONT.

- DRILLING{-'MACHINE.

SPEGIFICATION formmg' par't of Letters Patent No 698,242, dated April 22, 1902

Aophoetlen filed Augus’s 17, 1901. Serm] No 72,390,

(No model.)

To all whom tt may concern:

. Be it known that I, SAMUEL A. BAKER, a
“citizen of the United States residing at Spring-
field, in the county of Wmdsor a,nd State of
5 Vermont have invented certain newand use-
ful Improvements in Drilling - Machines, of
| together with its bracket 9, 1s vertically Ia,d- |
Jjustable upon the column 2 by means of the 6o -

| which the following is a__—speeiﬁoatiOn.‘

My invention relates to drilling-machines,

and more particularly to that class of drill-

10 Ing-machines wherein is employed a movable
turret or head designed to carry a series of
tools—such as taps, drills, reamers, &e.—
which are brought intooperative position suc-

cessively or as may be desired.

15 My invention consists in the construction
and arrangement of parts as hereinafter de-

seribed in Ehe specification and finally pomted
_out in the claims. |

In thedrawings forming a part of thls speel-z

zo fication, Figurelisa perspeetwe view of a tur-
ret drill embodylnn myimprovements. Kig.
21sa top view thereof. Fig.3isafront view,
on an enlarged scale, of the'“upper' part of the
drilland the connected parts. Fig. 4 is a ver-
25 tical sectional view, on an enlarged scale, of
the upper part of the drill, taken through the
~turret: Ifig, d 18 a vertical sectional view, on
an enlarged scale, of the lower part of the
- machine, showing the parts contained within
- 30 the lower supporting-column. Figs. 6 and 7
- aredetail views ,upon an enlarged sea,le, show-
~ing lespeotwely in oerspeotwe and in sec-
tion the connections for 1mpert1nn' an auto-

- matic feed to the spindles. | --
35 As shown in the drawings, the main fiame

~ of the drill consists of the flat base-piece 1.

-~ and the hollow tube or column 2, bolted there-
on. Mounted teleseoploelly above the col-

umn 2 and partly within it is & second hol-

low tube or column 3, which earries the tuar-
ret and other operatwe perts The top of the
~column 2 is formed as a split ring 14, pro-
vided with a bolt and wrench 15, the sald ring

14 embracing the column 3 in eueh manner

45 that when twhtened thereon by means of the
bolt end wreneh 15 the said column 3 will be

40

~ held in adjusted position with reference to
The platen-bracket 9 is pro-

~“the column 2.

- vided with a split ring in such manner as to
50 embrace the column 2 and to be held in ad-
~ justed position thereon when tightened by the
_bolbmld wwench 16 The platen81s mounted

‘sition, as shown in IFig. 1.

lower portion of the column 3 with a lug or

| shaft13, placed within the column 2 and ] ']Oll_lf- o |

| revolubly in a split ri'ng at the other end of

bracket 9, so that it may be pivotally turned
to adjusted position and firmly held there by 535
means of the bolt and wrench 11, arranged to

‘tighten the split ring about the cyllndrlcal '

lower portion 10 of the platen. The platen 8,:

serew-threaded shaft 13, journaled at its-bot-
tom in the base-plate 1 and at its top in the

ring 14 of the column and passmcr througha. -
screw-threaded aperture in the ring 12, which
18 seated in a correspondingly formed groove 6 5

in the lower part of the bracket 9. It will be
obvious that by rotating the shaft 13 by means

of a wrench or other instrument the bracket

9 may be adjusted vertically to any desired
position with reference to the column 2 and yo
fastened in its adjusted positiod by turning
up the wrench 16. It will be further seen,

‘because of the arrangement of the. ring 12

seated loosely within the groovein the braeket -
9, that the said bracket 9 may be radially ad- 7 5_ -
Justed or may be given a partial rotation, so

as to swing the bra,cket and the platen 8, sup-
ported t’hereby, entirely out of operati» e po-
T'his latter oper-
ation: 1s desirable in case the work to be op- 8o

‘erated upon is too large to be supported by
‘the platen and it is desired to plaoe it upon
the base-piece 1.

The main operative sheft 7 of the machme o

is located within the hollow columns 2 and 3 8 5: -
and is journaled at its lower end in the base- |

piece 1 and at its upper end in the top of the

column 3, through which it passes freely, so =
-asnot to mterfere with the longitudinal move-

' mentofthesaid column 3.
to the counter-shaft 5, suitably mounted at

Poweris imparted 9o

the base of the mechme by means of-a loose

pulley arrangement 4 or in other suitable

manner, the said power being imparted from -
the counter-she,ft 5 to the main shaft 7 by 93

‘means of bevel-gears 6, loceted Wlbhln the |

column 2, as shown in Fln' b, o
Tn order to provide an automa.tlc means for

.PalSIHO" and lowering the column 3, too*ethel

with 1ts attached pmte I have prowded the ic':o

projection 21, having a screw-threaded aper- -
ture for enfraﬂ'emenb Wlth the screw-threaded

- . . LY " . r.I .,-.“Ii | -I-.- :1-.- .E '.:;1 {A._-.‘ {::.-'_:rhr"-
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naled at its lower end in the base-piece 1. | located at the top of column 3 and Spliued

The shaft 18 has a key or feather and 18 pro-
vided with a spur-gear 19, splined thereto.
The hub of the gear 19 has a groove, which is
engaged by the bifurcated end of the foot-le-
ver 20 in such manner that when the foot-le-
ver 20 is operated the gear 19 will be brought
into engagement with the gear 17 upon the
main shaft 7, thereby rotating the secrew-shaft
18 and raising the column 3 and its attached
parts to the desired position, where it may be
firmly secured by tightening the split ring 14
in the manner already described. .
desired elevation has been given to the col-
umn 3 and the foot-lever 20 is no longer op-
erated, the weight of the gear 19 is sufficient
to disengage it from the gear 17 and to re-
store it to its normal position. It will be ob-
vious that the upper column and attached
parts may be lowered similarly by reversing
the motion of the main shaft 7.

The turret-holder 35 is bolted to the column
3 near its top and is formed with an elongated
eylindrical space within, so as to embrace the
correspondingly-shaped eylindrical head or
turret 36, which is supported in the turret-
holder 35 by meansof acircular flange formed
at the top of the turret in such manner as to
hold it in position, but to permit of its manual
rotation within the turret-holder. (See Fig.
4.} Mounted within the turret 36 are a series

of vertical spindles 384 31 for the operation of |

the tools 39 39, which are attached to the bot-
tomn of these spindles in the customary man-
ner. I have shown four of these spindles in
the drawings; but it will be obvious that this
number may be increased or diminished, as
desired. The spindles 34 are mounted in the
tarret concentrically in such manner that

when the turret is rotated any selected one

may be brought into operative position at the
front of the machine. Eachspindle 54isnor-
mally maintained in its highest position by
means of a spring 41, surrounding the spin-
dle and seated within the turret and pressing
at its upper end against a collar or washer
40, attached to the spindle. Eachspindle 34
is also provided with a rack 44, formed upon
the side of a sleeve 42, through which sleeve

the spindle passes and within which 1t 1s free |
' centrically-located pin 95,which engages with

torotate. Thesaidsleeve421s, however,em-
braced between two collars 435 43, formed
upon the spindle 34in such manner that when
the rack 44 is actuated by the pinion 45 in the
manner hereinafter tobe described the spin-
dle 34 is fed downward in the desired manner.
The springs 41 and sleeves 42 are contained
within suitably-formed recesses in the turreb
36, as clearly shown in Fig. 4, and the racks
44, formed upon the sleeves 42, project into
adjoining recesses in the turret 36, thus per-
mitting the rotation of the spindle 394 within
the sleeve 42, but preventing the rotation of
the box itself. o ..
The required movements are imparted to
the various operative parts from the main

shaft 7 through the bevel-gear 21, which 1s |

When the

|
|

|
i

|

upon the shaft 7 to secure its rotation there-
by. Motion is imparted from the bevel-gear
21 to the bevel-gear 22 on the shaft 23, suit-
ably mounted upon the column 3 and turret-
holder 35, and the shaft 23 is provided at its
other end with a second bevel-gear 24, which
in turn meshes into bevel-gear 25 upon the
shaft 26, carried in suitable supports upon the
turret-holder. The shaft 26 is provided at
its farther end with the bevel-gear 27, which
meshes into bevel-gear 28, supported on a
stud upon the projecting piece 37 of the tur-
ret-holder 35. (See TFig. 4.) Integral with
the bevel-gear 28 and beneath it 1s the spur-
cear 29, from which motion is imparted to
the spur-gear 30, fixed upon the short verti-
cal shaft 31, which is journaled at its lower
end in the projecting piece 38 of the turret-
holder 35 and near its upper end in the pro-
jecting piece 37. Trom the shaft 31 motion
ig imparted to the automatic mechanism for
feeding the spindles longitudinally in the
manner hereinafter to be described. 'The
spur-gear 29 meshes at its other side into the
pinion 32, mounted upon one of the spindles

70

30

QC

34, and thereby imparts the rotary movement .

to the said spindie. Eaeh of the spindles 84
has splined to it such a pinion 32, and as
each spindle is brought into and locked in
its operative position its pinion 32 is causged
to engage with the actuating spur-gear 29,
thereby effecting the rotation of the spindle,

| the splined connection permitting at the same

time the longitudinal movement of the spin-
dle. The pinions 32 are held against upward
movement by means of a stop or bearing piece
33, attached to the turret and bearing upon
the top of the pinions. | |

As previously indicated, the downward
feed of the spindle 34 is effected through the
medium of the rack 44, connected thereto,
which rack is moved by the pinion 45 when
in engagement therewith. —_— |

Tocated at the front of the turret-holder
and between its two projeeting portions 38 33
is a movable box 48, capable of a limited slid-
ing movementinandout, whichsliding move-
ment is imparted to the box by means of the
pivoted hand-lever 94, provided witk theec-

a groove 96, formed in the side of the box 43.
The sliding box 48 is further provided with a
spring-seated pin 76, which pin enters and en-

oages with one of the series of holes 77, formed

in the turret, so as to hold the turret firmly in

95

100

105

I1IC

1715

120

position when theselected tool is broughtinto

operative position. The play of the spring-
seated pin 76 is less than the throw of the box
48, and the spring is employed to permit of a
slight yield of the pin 76 tosecure accurate ad-
justmentand toavoid jammingand the break-
age of parts when the turret is being rotated.
It will therefore be obvious that the inward
movement of the hand-lever 94 effects a dou-
ble funetion—namely, that of engaging the
pinion 45 with the rack 44 and of locking the

125

130



Wi

698,242

turret 36 in adjusted position by means of the !
engagement of the pin 76 with the hole 77.
The pinion 45 is suitably mounted in the box

48 and”gears 1nto a chain of gearing 46 46.

The 011t51de gear of the series 46 iS fest upon

- atransverse shaft 47, which is mounted in the
box 48, and the ends of which pass through:
and beyend the box and also through and’
beyond slots 49 in the framing which sup-

ports the box 48 and which slots 49 permit

the movement of the shaft 47 due to the slid-
(See Fig. 3.) Atoneend
of the shaft 47 is the worm-gear 51, and at the
other end of the shaft 47 is' the ha,ndle or le-

ing of the box 48.

ver 50 to enable a quick return motion to be
given to the shaft 47 when desired. Motion

is given to the worm-gear 51 by the worm 52.°

The worm 52 is mounted in a bracket 53, piv-

oted at 54 to the front of the machine, Whleh-

bracket 53 is swung upward (see Fig. 6) at

the desu*ed time in such manner tha,t the

worm 52 is brought into engagement with the

worm-gear 51, the bracket being then held in:

| *0pemt1ve p081t10n by reason of the spring-

pressed pawl or catch 68, hereinafter to be:
more fully described. When the turret has’
been turned to’'thé desired position, the box:

- 48'is moved inwardly by means’of the hand-
lever 94, thereby engaging the pinion 45 with
the rack 44, and at this time the bracket 53

is swung upward so as to engage the worm
52 with the worm -gear 51, a,nd the desired

“rotation may be manually imparted to the
worm-gear 51 by means of the handpiece 95,
attached to the worm 52, (see Fig. 7,) the actu-

ation of the worm-gear 51 threueh the shaft
47, the gears 46 46 the pinion 49 and the

- rack 44 1mpartmn' to the spindle the desired
" feed ordownward motion.

I'have provlded
however, a means for imparting to the worin
- 52 an automame operation as distinguished

~from the manual operation just deserlbed |
The worm 52 "is' hollow and has passing
through it a shaft 58, (see Fig. 7,) scrow-
threaded at one end and prowded with a fill-

- ing-piece 56" and a' serew-threaded nut 57,
forming, in effect, a clutch in connection Wlth

. the handpiece 55 so that when the nut 57 is

turned up the shaft 58 is tightened within
- the worm 92
cauiges the rotation also of the'worm 52." At
its other end the shaft 53 is provided with a

- bevel-gear 59, meshing into a similar bevel-

- gear upon the vertical shaft 60, which shaft
60 is Journaled at its upper end in the: pro-
~ Jecting piece 37 of the turret-holder 35 and

alsonear its lowerend in the pI‘O,]eCtII] piece

38. The shaft 60 has fast upon it near its
“upperend a series of speed-gears 61, the mem-
bers of which are adapted to be severally en-
gaged by the corresponding members of a se-
ries of epeed-eears 62, carried by a sleeve 63,

which sleeve is Sphned to the vertical power-

shaft 31, previously described, in such man-
ner that the Speed-creare 62 are ‘compelled to
‘rotate therewith, but are capable of longi-

- tudmal ad,]ustment theleon

tion.

N the turret-holder.

in stuch manner that 1ts rotatlen‘

N :f‘ :
- .

dinal adjustment of the speed-g .gears 62 upon '

the shaft 31°is effected by a ha,nd-lever 64,
pwoted at 65 and engaging with a -groove
in the sleeve 63. The hand-lever 64is also

provided with a spring-pressed-catch or:de--
tent 66, adapted to engage with the holding--
netohes of a rack 67, which:notchesaresoar-

75

ranged as to insure the selection and engage-

ment of any desired pair of speed-gears or of
their complete disengag ement if it be desired -
to feed the spindle by hand. It will there-

fore be obvious that by clatching the- shaft

58 to the worm 52 in the manner previously

described and- by the engagement of- any se-

lected pair of the speed-gears 61 and: 62 the

desired speed may be automatically given. to
the pinion 45 and the desired downward feed

of the spindle 34 secured. I have found:it
desirable in connection with these devices:for.
effecting an automatic feed of the spindlesto.
provide a stopping device whereby the feed-
ing mechanism may be thrown out of engage- -
ment when' the ‘desired ‘extent of feed ‘has
been secured. I have previouslyreferredto
the spring-actuated catch or pawl 68, which
is employed to hold the bracket 53 and. worm

52 in operative position and which when -re-

moved permits the bracket 53 to drop by
) gravity (see dotted lines, Fig. 6) and break .
the connection between the worm 52 and the
- This cateh or pawl 68:is-piv-
| oted,‘e;s'eh'o-wn in the drawings, and provided
with a beveled surface to permit the.-upward
passage past it of the pivoted bracket 53 and

formed to engage it when in’ operative posi--

Attached to the opposite end of this
pivoted cateh 68 is'an arm 69, which- ‘passes
through a supportum collar 74 formed upon.
- At its-upper end the.rod:
69 is attached to the trip-lever 70, which. “is:

worm-gear ol..

pivoted at 71 to the upper frameé of the tui-
ret-holder.

shown in Fig. 3.

dle it will be seen that the-lever 70 -may-be

tripped atany desired pointduring the down-

' ward movenient of the'spindle.
of thé stop 75 with the end of the:lever'70

The contact

0

80.. ,

00

95

“100

‘10 5

‘Interposed between the'support-
‘ing-collar 74 and:afixed projection or washer-
'7’3 upon the arm: 69 is-a spiral spring 72,80
‘arranged as' to cause-a constant’ downwardf-' _
‘pressure upon the washer 73 in such manner -
| that the pivoted catch or pawl 68 and the'le-
ver 70 will be normally'held in the positions
Each of the-spindlés34iis
‘provided with an" adjustable stop or projec-

tioh 75, which may be adjusted:at: any de- -
sired height upon the spindle and which:in-
the downward feed of the spindle engages:
with the inner end of the lever 70.- By the"
|'suitable location of this stop upon the’spin-

110

115

120

125 . '

and its further downward movement causes

‘the elevation of the'outer end of the lever,
| the elevation of ‘the rod 69, and the- trlppmo':'
of'the pivoted catch 68, which  permits: the

dropping of the pwoted bracket 53 and-the

disengagement of the worm 52 from the worm-.
gear 51 thereby arr estmo* the downwmd feed

‘The 10nn'1tu- ;'of the spmdle

130
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1 have herein described a form of drilling-
machine embodying my improvements; but

it will be.obvious that many changes and va- |

riations may be made therein without depart-
ing from the spirit of my invention.

Having thus described my invention, what

I desire to claim and secure by Letters Pat-

ent of the United States is as follows:

1. In a drilling-machine, the frame com-
prising a base-piece, a hollow column secured
thereto, and a second hollow column tele-
scopically arranged with reference to the first,
a suitably-actuated main shaft located with-
in the hollow eolumns, and a screw-threaded
shaft similarly located and in engagement
with the upper column, together with means
for gearing the screw-threaded shaft to the
main shatt.

2. In a drilling-machine, the combination
with the frame comprising a base, a hollow
column secured thereto and a second hollow
column telescopically arranged with respect
to the first, and provided with means forrais-
ing and lowering it, of a main shaft located
within the two hollow columns, stepped at
its lower end in said base, passing through
the upper end of the upper sliding column
and there provided with a splined transmit-
ting-gear, and means for rotating the main
shaft; substantially as described.

3. The combination with the cylindrical
casing or holder, having an opening at one
side, and feed-gearing exterior to the casing
or holder with one of its gears at said open-
ing, of a cylindrical turret mounted in said
casing and provided therethrough with a cir-

~cularly-arranged series of longitudinal bores,

40

45

535

6o

each opening laterally out through the outer
side of the turret to register with the single
opening in the casing, a series of spindles ex-
tending through said bores and provided ad-
jacent to the side openings thereof with feed-
racks, adapted to be engaged by the feed-
cear at the casing-opening, driving-gears
splined to the spindles at the top of the tur-
ret, driving-gearing with which auny of the
spindle-gears may mesh for continuous rota-
tion and means for normally holding the
spindles raised; substantially as described.
4. A drilling-machine comprising a tele-
scopic column or standard, a maindrive-shaft
extending up through the standard and pro-
vided with a transmitting-gear splined there-
on above the upper member of the column, a
cylindrical turret holder or casing mounted
on the said upper column member and pro-
vided with a lateral opening through one
side, feed-gearing mounted on the turret-
holder with one of its gears adjacent to said
opening, a cylindrical turret mounted in said
holder and having a series of lateral open-
ings leading from said bores to register with
the opening in the turret-holder, spring-
raised spindles in the said bores, feed-racks

mounted loosely on the spindles within said

bores and exposed throngh the lateral open-
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| when brought into register therewith; sub-

stantially as deseribed. .

5. The combination with the cylindrical
turret-holder having an opening through one
side, feed-gearing mounted adjacent to said
opening, a ¢ylindrical turret mounted in the
holder, and having a circularly-arranged se-

ries of bores, each having a lateral opening

to register with the opening .in the turret-
holder, a series of spindles mounted in said
bores and having feed-racks at the lateral
openings for engagement with said feed-gear
when brought into register therewith, drive-
gears splined on the spindles at the top of
the turret,a main drive-shaft,acommondriv-
ing-'gear mounted on top of the holder for

engagement with any one of the spindle-

gears, and gearing mounted on the holderand
connecting said common driving-gear to the
main drive-shaft; substantially asdesecribed.

6. A turret-drill comprising, a cylindrical
holder or easing, a cylindrical turret mounted
to turn therein, and provided with a series of
drill-spindles extending through it and each
provided at the top of the turret with a
splined drive-gear, feed-gearing mounted af
the side of the turret-holder and adapted to
engage each spindle to feed the same when
brought into register therewith, a common
drive-gear mounted on top of the holder for
operating the spindles as their drive-gears
are broughtinto mesh therewith,a maindrive-
shaft, gearing connecting said main shaft
with said common gear, a vertically-disposed
feed-operating shaft also geared at its upper
end to said common gear, means for opera-
tively connecting the lower end of the verti-
cal shaft to said feed-gearing for driving the
same automatically and means for operating

- the feed-gearing by hand; substantially as

described.

7. The rotatable turret, a series of spindles
mounted therein, each of the said spindles
having a rack connected to it, and means for
imparting rotary motion to any selected spin-
dle, in combination with a movable box car-
rying a suitably-actuated pinion for engage-
ment with the rack and a pin adapted to en-
cgage a hole in the turret when the box 1s
oiven its operative position.

3. The rotatable turret, a series of spindles
mounted therein, each of said spindles hav-

ing a rack connected thereto, and means for

imparting rotary motion to any selected spin-
dle, in combination with a movable box car-
rying a pinion for engagement with the rack
and also gearing connected to thesaid pinion,
together with means for manually operating
the said gearing when the box is in its opera-
tive position.

" 9. The rotatable turret, a series of spindles
mounted therein, each of the sald spindles
having a rack connected thereto, and means
for imparting rotary motion to any selected
spindle, in combination with a movable box
carrying a pinion for engagement with the

ings for operation by the said feed-gearing . raek and also a worm-gear geared to the pin-
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ion, tocrether Wth a worm mounted so as'to | at one Slde w1thaelutch-su1feee,econstanbly- BRI

en n'aﬂ'e wmh the worm-gear when the box is

in lts operative posﬂalon and means for Op
erating the worm. |

- 10. The rotatable turret, a series of spmdles '
mounted therein, each of the said spindles

h&Vlllﬂ" a rack eonneeted thereto, and means

for 1mpart1n0' rotary motion to the selected

spindle, in combination with a movable box, a

pinion céarried thereby for engagement, with
the rack, and a worm-gear also earrled in the

box and ﬂ'eared to the pinion, together with
a pwoted bracket, and a smta,bly-detuated

worm mounted in sald bracket whereby the
worm may be caused to engage the worm-
gear when the moveble box Isin its eperatwe

pOSItlon | |
11, In a dmllmw-machme, the combmatlon
with a spindle, of means comprising a tubu-

lar worm which may be manunally opérated
for feeding the spmdle together with a con-

- stantly- actuated shaft passing freely through
- theworm and normally not connected thereto,

20

but provided with a elutch whereby the man-
ual feed of the spmdle may be changed toan |

automatlc feed.

12, In a dmllmmmaehme, the eombmatlon .

with a spindle and its feed-gearing, of a tubu-

. . [ ] .. w ﬁ : . d
lar worm for operating said ;:ea,rmg, a hand- |

wheel connected to said worm and provided

actuated shaft passed through the worm and |

with that on the hend Wheel substantlelly
as described.

‘provided with a cluteh member at one end S
| and means for engaging the cluteh member

13. In a, drlllmo'-ma,ehme the eombmatlon,ﬂ* o

of a spindle, and means f01 1mpert1no' aro- |
tary motion thereto, with gearing mounted .

in a movable box for imparting an automatic

feed to the spmdle, an actuating member

normally engaging the said gearing when the
boxisin operabwe position, a pivoted bracket
carrying the said member and a catch for

maintaining the bracket in posu:mn a rod
connected to the catch, a spring pressing
‘upon the rod, and a pwoted lever attached
‘at the other end of the rod, together witha .
stop attached to the splndle Whereby in the
~descent of the spindle the bracket and mem-
ber carried thereby may be released from 0D-
-eratwe position. |
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In testimony whereof I have elﬂ'ned my :

‘name to this specification in the preeenee of -

two subscrlbmﬂ‘ Wltnesses

QAMUEL A LAKER

| Wltnesses
'. ARTHUR D. BAKER
L 'B. HURD.
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