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UNITED STATES

PaTENT OFFICE,

TORATIO A. PORTER, OF HOLYOKE, MASSACHUSETTS.

DRILLING=MACHINE.

SPECIFICATION forming part of Letters Patent No, 648,431, dated May 1, 1900.
Application filed December 22 11898, Serial No. 70_0,087. (No mode}.)

To all whom it may concern:

Be it known that I, HORATIO A. PORTER,

citizen of the United St&tes residing at Hol-‘
“yoke, in the county of Hampden and State of
Massachusetts, have invented a new and use-"
ful Drilling-Machine, of Whlch t;he followm‘r‘

isa speclncatlon
My invention relates to 1mpr0vements in

- drilling-machines; and the primary objeet is

10

T

to providé a mach'ine which may beadjusted-
to variable positions over the bed to suitthe

drill-bit to the position of the work - thereon.
A further object is to provide means by

which the drill-spindle may be adjusted hori-

zontally to differént positions with relation to

. the driving mechsanism’and by which said

20

spindle may be driven:in éither of its ad-
Justed positions without disturbing the con-
nections with the drivingshaft.

A further. object is to prov1de means by.

which -the drill- spmdlc may be adJusted at’
different angular positions and:in Ve1t10a1.

= planes to the bed and to theshaft which drives

25

30

said spindle, so that the'drill may operate in
various radial positions and dt dxﬁel ent an-
gles on the work,

A further object is to p10v1de means by

which the drill-spindle may be moved. end-

wise in the drill-head without reference to
the position of the latter to enable the drill-
bit to be moved towmd the work or-to be re-

. tracted therefrom, and with this drill:spindle

35
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45

is combined means for adjusting the same
endwise with very little friction between the
spindle and the hand -operated adjusting
mechanism.

With these ends in view the invention con-

sists in the novel combmatlon of elements
and in the construction and arrangement of
parts, which will be hereinafter fully de-
seribed and claimed.

To enable others to understand my inven-
tion, I haveillustrated th'e preferred embodi-
ment thereof in the aecompanynwdrawmds,
forming a part of this epemﬁcatlon and in
Wthh——

Figure 1 is a plan view of a drilling-ma-

' chme constructéd in accordance with my in-

50

vention. Fig. 2 is a side elevation thereof
with the central bed and -work-table.in sec-
tion, the plane of section being indicated by
the dotted line 2 2 of Fig. 1. 1’10 3 is.a ver-

supporting the drill-spindle. .

| able carrying means for the dnll spindle.

‘TFig. 4 is an enlarged verticalsection through .
‘the stand and the parts associated therewith.

TFig. 5 is'a.face view or elevation of the drill-
Fig. 6is

spmdle ‘and its supporting devices.
a vertical ‘sectional - elevation throuvh the
drill- splndle operating and adjusting dev1ces
Fig. 7is a'viewof a modlﬁ(,d eonstructlon for
Fig. 8isanen:
larged detail view of one form of the hinged

br aeket used in the machine 1eplesented by'

Figs. 1 and 2., Fig..9 is a plan view of an-
‘ot-her embodiment of the invention in which
the driving mechanism for the vertical shaft
is.arran “ed above the horizontal plane.of the
table or bed of the machine, the type of drill-
ing-machine mounted by this figure being

_Well adapted to operate upon any kind of

work placed on the machine-body.. Fig. 10
is a vertical sectional elevation through- the
machine represented by Fig. 9. Fig. 1lis a
vertical sectional elevation of a modified con-
struction of the column, the carrier-head, and
the clamp-collar for holdmg said head in. po-
sition on the coliunn and the géaring.
- Like numerals of reference denote llke and
corresponding parbs in the sever al figures of
the drawings.

. The dlllhnv—machlne illostrated by the ac-
companying d1 awings is especially designed
for drilling or boring holes in bieycle—frames,

and in the preferred embodiment of the in-

vention I construct the bed of the machine
with a series of supplemental tables adapted
to receive a number of bicycle-frames and
mountthedrilling mechanism proper in away
toinsureits adjustment overeither of the sup-

plemental tables into proper position to the:

work thereon, said drilling mechanism being
adapted for use in connection with the work
on either table. Asrepresented by Figs. 1, 2,

and 3ofthe drawings, the machineisequipped

with a stationary bed 1, a series of four sup-
plemental tables 2, and a series of head-blocks

tical sectional elevation through the adjust: -

6o -
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3, said supplemental tables being arranged .

radially with respect to the bed 1, so as toex-
tend from the four sides of the c¢éntral -bed.
The tables 2 are supported independently of
each other by horizontal pivots or trunnions
connected to the bed 1 and the head-blocks
3 for the purpose of inverting the tables and

100




-in fixed relation to the bed, so as to form rlo'1d,
;. extensions thereof on its several sides.

()

enabling the d1'1ll-b1t to be used on elther side
of the Work or bieycle-frame on the table;
butIdonot strictly confine myself to the em-
ployment of horlzontally-prvoted and inverti-
ble tables for use in'connection with the cen-
tral maehme bed 1, because the tables may be

The

. detailed construction of the supplemental ta-

‘-‘,‘Io

_bles, the head-blocks therefor, and ‘the piv=

‘- otal ¢onnections between the work tdbles the

-+ ’machine-beds,. and the head- blocks w1ll be'-
heremaftm fually deseribed.” &
..-5On each work-table is dpplled a serles of
'-.clamp‘l 4, .5, 6, and 8, which-are: pldced {OF. |
'pomtloned on. the table 'to.receive or engage
with various: parts of the Work-suoh for ex-l

ample; as a bicycle-frame—illustr ted by dot-
ted l1nes 1n Fl"‘ 1 of the drawmos

» and: permit said clamp'o
dJuﬂtment ‘thereon . when it s
ch or fasten-a blG}CI'
he: 0Lhe1»clamp 8.0f. the se es
det ,

clamp 8is pr

: 1th__a;bol 9 ‘adapted. to pass through ‘th.

“.sha bearm of_the crank hanver an

,column is'pro onged'or extended;

‘ -throuvh a hole in the machme bed
; ¢ d

‘3:and s ) In some styles of ar ll'-
achlnes, partlculally those adapted for

o drilling‘or boring holes.in’ bicyeles-frames, it

e oig desirable to avoid the use of an angularor
“.polygonal base as s support for the: tubular

58

column 11, and I'prefer: to - make the’ column

asof oylmduoal form and to attach the same

rigidly to'the'bed 1 by bolts 12, which pass

. through a flange or foot at, the lower ‘extrem-.
-Passing vertically

ity of the column-proper.

“through-this tubular‘column is a vermcal tu-

6o

bular standard 13, which is fitted loosely in

said column fora movement of rotation'there--
in, and the lower end of this tubular adjust- |
v throuoh the tubular standard 13, so_that the

able standard protrudes below the extended

end orfoot 11% of the column fo receive a col-.
“lar-14, which is. provided with a set-serew 15,
by whrch the collar is rigidly clamped on the

standard in 3 position to bear or rideagainst

, the p1 otrudm g lowe1 extl emlty of the column

‘drwen by a horizontal .d ving - shaft 27 ar-

ER 648,431'

A carrier- head 16.1s loosely sleeved on thé
vertical tubular standard 13 and arranged to
rest upon the upper extremity of the vertlcal
fixed column 11,'and said earrier-head is pro-
vided with a threa,ded socket to receive a
clamping sérew or bolt 17, which is adapted
to bind against the- tubular standard 13, and

“thus clamp the carrier-head rigidly to the

standard, whereby the carrier- head rides
loosely aoamst the fixed column 1l and is

adapted to turn with the tubular standard 13
“in theadj ustmentof rotation of said standard.

“Alset, serew or'bolt181s mounted in:a suit-

-ably-threaded socket or opemncr in the verti-

cal fixed column11to bind or impinge against

the tubular standard.13; for the purpose of

holdmty the latter. I‘l"ldly i
olum‘n_after the rpach T

~place within the

srthan the shaft; open--

¥ _so'l'that in'the bearm(r

lbular standa1d 13 at a pomt above the eaﬁ-
er-head 16 and" below the. bearlnﬂ-head 19,
and this collar 24 i ispr ovided with'a set screw

“or bolt 25, which is adapted to bear: avalnst\
the ‘tubular standard to clamp said collar rig-
“idly to the standard.” This collar rests upon
the carrier-head 16 to support the standard -
looselyin_position within'the tubuldarceolumn,

and it will be observed that said standard i 15

‘codperate with the fixed column and the car-
rier-head to hold said standard 13 against

-endwise: d1splaeement in'a ver tlcal dlrectlon

within the ¢olumn 11. - = :
The shaft 26 passes vertlcally and loosely

upper extremlty of ‘the. shaft. extends above

‘the bearing-head 19 ‘while its lower extrem-

ity protrudes throuvh the lower-end of the
vertical standard. - Thrs vertical . shaft is

7o

75

8o

h _been adJusted 8

‘100 7

115

120°

‘provided with two: collars 14 and 24, which
“are rigidly clamped thereto and. adapted to

12
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ranged atb right angies to siid vertical shaff‘

and situated below the bed 1. - Sagid driving-
shaft 27 is journaled in bearings 28 of the
hangers or boxes 29, whichare rigidly secured
to the under side of said bed, and on said
shaft, between the hangers, are fitted the fast
and loose pulleys30and 31. .Themain shaft,
by which the.machine is operated, lies below
or above the floor of the room or apartment
in which the machineiserected, and said main
shaft is journaled in.boxes of the hangers 33
and is provided with a driving-pulley 34 in
the vertical plane of the fast and loose pul-
leys on the short driving-shaft 27. A belt 35
passes below or above the pulley 34 on the

‘main shaft 32 and over one or the other of

the pulleys 30 31 of.the shaft 27, and this belt
is adapted to be shifted.by any suitable me-
chanical contrivance from the fast pulley to

theloose pulley, or vice versa, according as

it. is desired to throw the drill- -spindle. mto
and out of service.” The hotizontal driving-

“shaft 27 is operatively connected with the

lower extremity of the vertical shaft 26 by

the intermeshing hevel-gears 36 and 37, the

hubs of which are provided with elamping-
screws 38 for the purpose of attaching said
bevel-gears 36 and 37 to the shafts 26and 27,

‘ respee‘mve]y
40 designates the: horlzontally adjustable_

shaft, whlch is journaled in the bearing-head

19, carried’ by. the axially-turning vertlcal

qtandmd 13, whereby said shaft is adapted to

be adj usted over the bed 1 when said stand-.

ard 13 is turned in thevertical fixed column
This shaft is supported. directly by the
bearing 22 on one of the arms of the bearing-
head, and it is indirectly 'supported by the
other-arm of said bearing-head owing to the
interposition between said shaft and the bear-
ing 23 of the short tubularshaft 44 of the bev-

eled ‘gear 43, which beveled gear 43 is fitted.

on the horizontal shaft 40 and isarranged to
mesh with a beveled: gear 42, which is rig-
idly fixed in a suxtable way to the upper ex-
tremity of the veértical shaft 26, which. pro-
trudes above the central part of the bearing-
head 19 between the arms or branches there-
of. It will thus be seen that the beveled gear
43 has its short tubular shaft 44 jonrnaled in
the bearing 23 of one arm or branch of the
bearing-head 19 and that this short shaft 44

.of the said bevel-gear is fitted loosely on the
-horizontal shaft 40.

Said shaft40is designed
for endwise or sliding ‘adjustment’ tthl]O“h

-the tubular shaft 44 of the bevel-gear 48 and
-the bearing 22 of the head 19 for Lhe purpose

of adjusting the drill-spindle at different dis-
tances from the vertical column and stand-
ard of the machine; but said shaft 40 is op-
eratively connected with the bevel-gear 43
under all endwise adJustulents of sald shaft,;

- because the shaft 40 is prov1ded with a lon-

65

gitudinal keyway 41 to receive the key or
spline,43“ of the bevel-gear 43, whereby the
shaft 40 may be adjusted to the required po-
sition without disconnecting the bevel-gear

43-from the shaft 40, and thus the vertical
shaft 26 is adapted through the intermeshing
gears 42 43 to rotate the endwise-adjustable
horizontal shaft 40. The endwise adjust-
ment of said shaft 40 is, however; limited by
the stop-collars 45 46, which are suitably
clamped on the shaft at points on opposite
sides of the branched bearing-head 19, and
in one adjustment of the shaft one collar is
adapted to impinge against the arm 20, while
the other collar impinges against the other
arm 21 when the shaft is moved in the re-

verse direction; said collars serving also.to’
‘prevent accidental detachment of the shafl;

from the bearing-head 19..

A horizontal frame 48 is arr anved below the
shaft 40 and is slidably fitted in the carrier-
head 16, and. this frame is operatively. con-
nected by‘a face-plate 47 with the shaft 40,
so that the shaft 40 and the frame 48 are ad-
justable simultaneously in horizontal planes
on the.bearing-head 19 and the carrier-head
16, respectlvely The ‘horizontal frame. is
shown as composed of two arms-or bars, of

70

75

8o -

85

9o

any suitable or appropriate form in cross-sec-: -

-tion, and said. frame has its bars orrods slid-

ably fitted in slots or openings 51 of the car-

‘rier-head 16, thus permitting the frame to be

moved freely in the carrier-head.. The. bars
or rods forming the horizontal frame 438 may

. be suitably connected together, as'by 4 cross-

bar, at the end opposite to the face-plate 47,

The face-plate 47 is arranged in a vertical
position at one end of the horizontal frame
48, and said face-plate is plmnded with a hub
49. and with lugs 50. Thehub49issleeved or
fitted.on the horlzontal shaft 40, while the lug
or Iugs 50 are attached rigidly. %o the bars or

rods of the horizontal frame 48 by suitable

bolts.
clamping serew or bolt 52,

In the.earrier-head 16 is. mounted a
-which is adapted

to bind against one of the bars orrods of the

horizontal frame 48 to hold thelatterin fixed

‘relation to the carrier-head, and as the hori-
zontal shaft 40 is coupled by the face-plate 47

with said frame 48 said shaft is caused to as-

sume a relatively-fixed position tothe stand-

ard 13 when the frame 48 is held.by the set-
serew 52.

The face-plate 47 serves the important pur-
pose of holding thie drill head and spindle at
any desired angular position to the horizontal
shaft 40, and said face-plate is of disk form

to enable a clamping-serew on the drill-head

to engage with the face-plate at any position
w1th1n the range of angular adjustment. of
the drill-head to the horizontal shaft 40. The
drill-head 53 is sleeved loosely on the shaft
40, and said head is provided with an arm 54,
which -extends outwardly therefrom adjacent
to the edge of the face-plate 47, and in said
arm is mounted a binding-serew 55, which is
adapted to impinge against the face-plate to
hold the drill-head in the required position,
said drill-head being furthermore provided
with a standard 56 opposite to the arm 54,
which carries the binding-screw. - _The drill-

9
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~‘head is forked or bifurcated to enable’ its
branches to be provided with alined bearings
which receiveadrill-spindle57,capable of free
‘rotation in said alined bearings 58 of the drill-
head and also of an endwise orsliding adjust-
ment in said bearings. On one of the bear-
. ings of 'the branched driil-head is fitted. a.
bevel-dear 60, which is provided with a key
G ,or sphne 61, that fits in a-longitudinal groove
10 -or'keyway: prowded in'the dl i1l spmdle 5710
: ,_},_’operatwely connect ‘the bevel-géar.60to the
edrill- splndle in all positions of the' latter i i

- -its endwise adjustment, and: with thisigear 60.
-.__;meshes a bevel—oear 62, whlch 1s ﬁ‘zed to th

o ‘ cap : 0 the‘f
_‘jflever, a,nd ‘smd cap is. arched or raisedto’
. the dr111 splndle;’

X “ted,-or offset at a pomt in vertical ahnemeng
L »Wlth the splndle thus formlnfr a seat .

45 ver-seat and the spindle-socket. . 'T v

- -ing-nut’68'may be constructed in’ any smtable :
7. ‘waytoretain theball-bearin, gs—thatistosay, |

.+ 'the lower edge of-the’ bearmv nut: ‘may.be
. flanged or prov1ded witha. ball retainerplate

50 arranved to hold-the bearing:balls against
,f‘.;,dropplnOr out of the nut when the ‘lever 65
. assumes an angular position relatively to the
.~ nut, so that some of the bearing-balls do not
e ride théreon.. ‘The single larve bearing-ball:

g5 70 is confined'in pldce on’ the upper: end of.

- thedrill-spindle by fitting said ballin a flared.

- ’'socket onsaid spindle, so that the upper-face |-
.- orside of the ball will play loosely in a flahged
“part 72 of the cap 71 on the lever 65, It w1ll
60 thus be observed that the lever hasball-bear-

- ing connection at two pomts with the spindle,
“one of which ball-bearingsis formed between
““the’ extremlty of  the splndle and the cap-
‘which is secured to the lever; and the other-
ball-bearing is provided between the fixed
bearmv-nut 68.and the lever 63.. The de-
crlbed cons’oructlon permlts the operator to

65

to said shaft 40.

" digadi

| adjust the épindle endwise by raising or de:

pressing the free end of said lever, and as the
connections ‘between the lever and spindle

‘contain the:loose ball-bearings the spindle is

adapted to rotate with' great freedom on its

“connection with the lever, thus reducing the
_frlctlon on thelever connections to .a mini-
‘mum. - The shiftable weight 68 is.fitted on’
“the. curved arm 65 of the Tever to ride freely

back and forth thereon;and to attain thisen
to befter -advantage I provide ‘said weight

wwith the ball- bearlng 67, adapted to travel-on
the.curved.armof the lever:
‘| 'weight ‘are: flanged; as. shown by Fig. 3, to.

10 | hold the bearlnwballs against dropping out
0|-of the weight as’ 1t slldes ortravels alongthe

‘ThIS weight' is.adapted to travel on:

n(-the arm of the: 1ever toward the fulerum ov
t:the-réar extremlty of said arm, dccording to
£68; _.'_the:posmon of the lever, and When the latter

( is raise 1'by :h nd to elevate the drill

splndle

untll arrested by a-suitable stop

1}1011 The wewht ma .be 80 eonstrueted and

Y.
)= [-arran 0'ed with relatlon to the plvot or fulerum
t[of the lever that said weight may travel over
|the levér-fulerum, whereby the gravity of the
“weight may be exerted on the lever to hold.
8;. | the- spindle nd.
0 "-_smons As show” .

in ‘their depressed po-

eniently grasped and ‘_perated

ceive. su1table sizes of: drill-bits 75.

means by which the drill- spmdle may besup-

|, ported on: ‘the frame 48 to occupy normally a .

vertical position thereon and at right'angles
“In this. constructlon I dls-
pense with the face-plate and the means for

f:’clampmg the drill-head at different angular .

positions, and in lieu of the face-plate I em-
ploy. a vertical post 77, which is attached rig-
idly-at its lower end, as at 78, to the extrem-
ity of the horizontal frame 48 the upper end
of gaid post being provided with a bearing 79

for the outer extremlty of the shaft 40. - The

drill-head 53 is united rigidly to or' madea
part- of this post -77, and -said drill-head is
equlpped with- the Vermeally-ahned Dbearings
to receive the: drill-spindle. - From the post

77 rises a standard 80, which extends above
;_theshaft 40 and'in Whﬂich is fu»lcrurned the

:The ends of the

85

us enabhnv the Wexght to hold  the -

y. he drawm os,the Wewht

.I°5

v : The lower:
g - extremity of thé drill-spindle'is prov1ded with
o:| ‘a‘chuck 74 of any su1tab1e constructlon to re-

< In-some types of. drlllmv-machmes 1t is not -
desirable or- necessary. to: prov1de the means :
“for supporting -the drill-spindle at variable -
‘angular-positions: to the shaft:40, and in Fig.

‘ 115
"7 of the drawings T have represented one

76
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adjusting-lever 65. As in the construction
heretofore described, the leveris provided at
a point to one side of its fulerum with a ball-
bearing connection with the drill-spindle, and
around the upper part of said drill-spindle
iscoiled a spring 76, one-end of which is seated
on the drill-head and its other end against the
lever. This spring has a tendency to nor-
mally lift the lever and spindle, so that it is
necessary for the operator to hold the lever
in a depressed position in order that the drill
may operate on the work; butI may dispense
with said springand use in lieu thereof ashift-
able weight, which is adapted to slide on the
lever when the latter is adjusted toward and
from the lever-fulerum, and thereby bold the
lever and the drill-spindle in their raised ov
lowered positions, asinthe preferred embodi-
mentof the invention hereinbefore described.

When the drilling-machineisequipped with
the series of work-tables 2 at the respective
sides of the bed 1, I provide a head-block 3
for each work-table. This head-block is par-
allel to the edge of the bed 1, and it is main-
tained in a fixed position by the vertical stand-
ards 82, which are stepped at their lower ends

-in the step-bearings 83, thus supporting the

head-block in fixed parallel relation to one
edge of the bed.. The table 2 is situated be-
tween the bed and the head-block, and it is
pivotally connected thereto by the horizontal
pivots 84. These pivots consist of angular
slotted plates fixed to the edges of the table
and bolts or pins which are secured in slots
in the opposingedges of thebed and the head-
block. Each table supported by the horizon-
tal pivots is adapted to be inverted by turn-
ing the same in a vertical plane, and thus
either face of the table may be brought up-
permost and opposite to the drill-spindle.
The work-table is provided at a suitable point
with two or more transverse apertures 83,
through which the bit of the drill-spindle
may be thrust when the work-table is in-
verted to drill the work on the lower side
of the table, and thus the table is adapted
to present the work to the drilling mech-
anism so that the bit may bore.in opposite
The work-table is adapt-
ed to be held in position when adjusted by
means of the spring-controlled locking-rods
86, which are fitted in suitable keepers on the
table and adapted to be projeected into sock-
ets in the bed 1 of the head-block 3. The

*described construction of the table is espe-

cially useful when the machine is to be used
for drilling bicycle-frames. The work may
be confined by the clamps on the table and
the drill lowered to operate on one side of the
frame to drill a hole therein. The locking-
rods may then beretracted,thedrilling mech-
anism swung -to one side of the table, the ta-
ble then inverted to turn the work to the un-
der side thereof and to present the other face
of the table to view, the locking-rods again
engaged with the bed and head-block, and the
drill again brought into position to be low-

ered through one or the other of the aper-
tures 85, 80 as to contact with the work on the
under side of the table, thereby adapting the
machine to drill holes in opposite sides of a
bicycle-frame. My construction of the ma-
chine with a plurality of work-tables each in-
dependently adjustable while the work is con-
tained thereon enables a series of bicycle-
frames to be applied to the machine, and the
construction of the drill mechanism adapted
o be turned on a vertical axis provides for
bringing the drill-bit into proper position to
the work on either of the work-tables, be-
cause the drill mechanism may be swung
around over each work-table successively.
As the drill-spindle is sustaized by horizon-
tally-adjustable means, the spindle may be
moved back and forth in a horizontal plane

‘to present the bit to different parts of the
work on each table, and the described adjust-

ment of the drill mechanism provides practi-
cally for universal adjustment of the drill-
spindle, so that it can operate under any and
all conditions of service. It will be observed
that the driving mechanism by which the
horizontally-adjustable shaft and the drill-
spindle are driven is contained wholly below
the supporting means for said drill-spindle,
and thus the drill mechanism is capable of a

wide range of adjustment without hindrance-

from or interference with the driving mech-
anism. I do not desire, however, to strictly
confine myself to the location of the driving
mechanism below the bed of the machine, be-
cause in some types of machines it may be

‘desirable to place the driving mechanism

above the bed of the machine, in which event
parts of my improvement may be used, if not
the whole.

The machine .represented by Figs. 9 and
10 is adapted for drilling purposés generally
on any kind of work which may be placed
and held on the work bed or table in a suit-
able position,.or said work may be clamped
to the bed in fixed position thereon by any
suitable style of clamping devices. The ver-
tical column 11 of the drilling-machine is
provided at its lower end with an enlarged
boxing or housing 87, which forms an inte-
gral part of said column, the said boxing
serving to attach the column to the bed or ta-
ble 88 and to inclose within itself the gearing
by which the motion of the power-shaft is
communicated to the vertical shaft of the
drilling - machine proper. This power-shaft
89 is arranged in a horizontal position above
the plane of the bed or table and at one side
of the vertical ecolumn, except that the inner
extremity of said power-shaft passes through
a saifable opening in one side of the boxing

or housing for the purpose of having the

bevel-gear 90 on said inner end of the power-
shaft mesh with a bevel-gear 91 of the lower
extremity of the vertical shaft which drives
the horizontal shaft that in turn actuates the
drill-spindle. Thishorizontal power-shaft is

supported above the machine-bed by short
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. relation to the work thereon.
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40, or the drill-spindle.
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standards 92, which have boxes or bearings
93 to receive said power-shaft, and on the

shaft between thestandards are fitted the fast

and loose pulleys 9495, respectively. These
pulleys extend into a suitable recess in the
machine bed or table; but they lie abovethe
horizontal plane thereof so that the power-

-shaft may be driven from overhead driving

mechanism, such as a counter-shaft, through
the medium of an endless belt. The power-
shaft and its driving-belt should be arranged
out of the path of the horizontally- adJustable

frame 48 and the shaft 40, so that in -the

turning or swinging movement of said frame
and shaft on the ve1tlcal driving-shaft as a
center the belt will not 1nte1fere with or be
struck by said horizontal frame 48, the shaft
“The work is fitted
to or clamped upon the machine-bed-at any
suitable place outside of the vertical ¢olumn
andits boxing or housing, and the drill-frame,

‘with the shaft 40, may be adjusted toany re-

quired position over the table and in proper
The column
11, the driving-shaft, the horizontal frame
48, the horizontal shaft 40, the drill-spindle,

~ “and the means for adjnsting and supporting

‘30
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said drill-spindle are constructed substan-

tially as-hereinbefore described; and illus-
trated by Tigs. 2, 3, 4, 5, and 6 or by Figs. 7,
9, and 10, and as bhe eonstructlon and opera-
mon of the drilling mechanism proper will

-readily be apparenb from the foregoing de-

scription and the drawings I .do not deem it
necessary to.again deserlbe thisdrilling mech-
anism in connection with the constructlon of

‘the machine illustrated by Figs. 9 and 10. I

prefer to make the bars »forming the frame 48
of rectangular form in eross-section, as shown
by Fig. 4; but this particular shape of the
bars is not material, as they may be of circu-

lar or polygonal form in eross-section without
‘departing from the spirit of the invention.

The machine shown by Figs. 9 and 10 has
the drilling mechanism mounted on a single

table or bed of suitable dimensions and form,

50

‘and I prefer to attach the vertical column to
‘the table near one end or edge thereof and

preferably in -the central line of the table,
thus exposing a large area of the table for

‘the reception of work which may be" placed

in various positions on the table and held

" ‘thereon by hand or by suitable mechanical

55
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devices. .

column, as well as of a horizontal sliding ad-
;]ustment toward ‘and from said eolumn the
drill may be -conveniently moved to any de-

‘sired ‘position within the area of the ‘table,

whereby thedrilling mechanismis well adapt-
ed to operate on 'work placed in various posi-

- tions on the table or to different parts of work

which is clamped to the table in'any suitable
relation to the drilling mechanism. -

- I do not desire to stmctly confine myself to
the detail construction and arrangement of

As thedrilling mechanism is capa-
‘ble-of a. swinging adjustment on the vertical

the parts shown by Ifigs. 3 and 4 of the draw-
ings, because in Fig. 11 I have. represented
a modified construction of the standard for
the application ‘thereto of the carrier-head
and the clamping-collar. By reference .to
said Fig. 11 it will be observed that the upper

70

part of the column is reduced circumféren-

tially to provide a shoulder 11* and a pro-
jecting flange 11°. The carrier-head 16 is

“fitted to the projecting flanged end of the

eolumn, so as to rest upon the shoulder 11*
thereof, and the clamping-collar 24 is fitted
on.-the upper extremity of the reduced end
11% of the column, so as to rest upon the car-
rier-head 16 and hold the same firmly to its
place on the reduced end and shoulder of the
column, such construction tending to make
the par ts more firm and rigid. The clamp-

“ing-collar 24 is held in place by the set-screw

25 which impinges against the reduced end
11" of the vertical ﬁxed column, and the stand-
ard 13 passes through the column. so asto
have its gnide-head 19 rest upon the upper
protr udmfr end 11° of the ecolumn. Asinthe
construction hereinbeforedescribed,thelower
end of the tubular standard 13 receives the
clamping-collar 14 to prevent the tubular
standard from vertical dlsplaeement within

‘the eolumn.

I am aware that chanoes in the form and
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proportion of parts may be made by:a skilled -

mechanic without departing from the spirit
or sacrificing the advantages of the inven-
tionyand I therefore réserve the right to make
such modifications as clearly fall within the
scope of the invention.

Having thus deseribed the invention, what
T claim is—

1. Ina (111111110‘ machme the combination
with a bed, of a series of ad,]ustable work-ta-
bles arran ged at the sides of the bed and each
supported by horizontal pivots located at the
sides of the table for inverting the latter in
a vertical plane, and a drilling mechanism
erected on the bed for ad,]ustment overeither
of said tables, substantially as described.
2. Ina dullm(r machine, the combination
with a bed, of a series of individually-rever-
sible work- tables arranged radially with re-
spect to the bed, in substantially the same

‘horizontal plane therewith, and each table

supported by horizontal pivots located at the
sides of the table for inverting the latter in
a vertical plane, means for locking each ta-

‘ble in its ‘adjusted position, and a drilling

mechanism mounted on said bed at a point
equidistant from all of the work-tables for
presenting the drill-spindle over either of
said tables, substantially as deseribed. .

3. In a drilling- machme, the combination

-with a bed, of a series of reversible work-ta-

bles arlanaed at the sides of the bed and each
su pported by horizontal pivots, located at op-
posite sides of said table, latches on each
work-table for engagement with the bed to
hold the table in its adjusted position; and a
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drilling mechanism mounted on the bed for
adjustmentovereither of said tables,substan-
tially as described.

4. In a drilling-machine, the combination

with a central bed, of a horizontally-adjust-

able drilling mechanism erected on said bed
and capable of swinging and slidable adjust-
ment thereon, and a series of independent
apertured work-tables situated contiguous to
the several sides of the bed and each adjust-
able on a horizontal axis for inverting the
same and its work, substantially as described.

5. In a drilling-machine, the combination
with a eentral bed and an adjustable drilling
mechanism erected thereon, of a series of piv-

‘oted, invertible work - tables situated adja-

cent to the bed, in the path of the drill mech-
anism, and provided with apertures or slots
for the passage of a drill-tool and means for
locking said tables in their inverted or ad-
justed positions, substantially as deseribed.

6. In a drilling-machine, the combination
with a bed and an adjustable drilling mech-
anism, of a series of head-blocks adjacent to
the sides of the bed, a series of work-tables
pivotally supported on the bed and said head-
blocks and each provided with a transverse
opening and with work-clamps, and locking
devices for holding each work-table inde-
pendently of every other work-table, substan-
tially as described.

7. In a drilling-machine, the combination
of a fixed hollow column, a hollow standard
having a bearing-head projecting above said
column, a frame-supporting collar provided
with gunide-openings in planes on opposite
sides of said standard, a spacing-collar inter-
mediate the bearing-head of said standard

.and the frame-supporting collar, a horizontal

frame having connected parallel side bars fit-
ted slidably in and supported by said fixed
collar, a vertical shaft passing through said
standard, a drill-spindle, and a horizontal
shaft mounted partly on the horizontal frame
and partly in the bearing-head of the hollow
standard, said shaft being geared to the drill-
spindle and to the vertical shaft, substan-
tially as desecribed.

8. In a drilling-machine, the combination
of a stationary hollow column, a hollow stand-
ard passing therethrough and provided with
a bifurcated bearing-head which is located
above the column, a franie-supporting collar
arranged below the bearing-head and pro-
vided with parallel guide-openings arranged
on opposite sides of the standard, a horizon-
tal frame having parallel side bars fitted slid-
ably in the openings of the collar, a horizon-
tal shaft supported partly by the frame and
arraunged above the latter for a part of said
shaft to be fitted slidably in the bifurcated
head, a vertical shaft, direct gear connections
between the horizontal shaft and vertical
shaft, and a drill-spindle driven by the hori-
zontal shaft, substantially as described.

9. In a drilling-machine, the combination
of a hollow fixed column, a hollow standard

provided with a bifurcated head having hori-
zontally-alined shaft-bearings and projecting
above the fixed column, a tubular shaft hav-
ing a beveled gear and journaled in one bear-
ing of said head, a horizontal drill-driving
shaft keyed tosald tubularshaft in one bear-
ing of the head and passing slidably through
the other bearingof the head, a vertical shaft
passing through the hollow standard and ter-
minating below the bearings of the head, a
beveled gear fixed to the vertical shaft and
meshing directly with the bevel-gear of the
tubularshaft,aframe-supporting collarseated
on said fixed column, a horizontal frame fit-
ted slidably in said collar and supporting the

horizontal drill-driving shaft, and a spacing-

collar interposed between the frame-support-
ing collar and said bifurcated head, substan-
tially as described.

10. In a drilling-machine, the combination
of a hollow fixed column, a frame-carrying
collar resting on said column and having par-
allel guide-openings, a frame with parallel
side bars fitted slidably in the eollar, a stand-
ard having movement of rotation in the
column and provided with a surface adapted
to rest on the collar and with a bifurcated
bearing-head projecting above the collar, a
horizontal shaft supported by said frame and
the bearing-head, a vertical shaft extending
through the standard, and intermeshing gears
fitted directly to the vertical shaft and to the
horizontal shaft, respectively, substantially
as described. :

11. In a drilling-machine, the combination
of a vertical column,a hollow standard mount-
ed to have movement or rotation therein, a
carrier-head fitted to said standard and the
column, a horizontal frame fitted slidably in
said carrier-head, a horizontal shaft support-
ed partly by the horizontal frame and jour-
naled in the carrier-head for slidable move-
ment therein with said horizontal frame, a
drill-head mounted on said frame at its free
end and adjustable ona horizontal axis inde-
pendently of ‘any movement of the frame, a

drill-spindle supported by the drill-head and"

geared to the horizontal shaft, and a vertical
shaft passing through said hollow standard
geared to said horizontal shaft, substantially
as described. '

12. In a drilling-machine, the combination
of a fixed vertical column, a tubular standard
fitted in said column and having a bearing-
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head, s vertical shaft passing through said
column and provided with a beveled gear, an-
other bevel-gear mounted in one of the bear-
ings of said bearing-head, a horizontal shaft
passing through the bearing-head and the

‘last-named bevel-gearand keyed tosaid bevel-

gear to permit endwise adjustment of said
shaft, a horizontal frame slidably connected
with said vertical standard and column and
adjustable axially thereon,a drill-head carried
by said frame, and a spindle mounted in the
drill-head and geared to the horizontal shaft,
substantially as described.
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13. In a.drilling-machine, the combmatloni
.of a vertical fixed column, a tubularstandard -

fitted therein and p1ov1ded with a bearing-

head, a carrier-head fitted tosaid column and f’
standard thecollars clamped on the standard
or column and bearing against the column’

and thebearing-head, 1espect1vely a horizon-
tally- adJustable fr'arna fitted slidably in the

carrier-head, an end wise-movable shaft jour-:
naled in ‘the bearing-head, a drill-head: car-
ried by said.frame, a splndle mounted in the.
drill-head and 0feareél to the horizontal'shaft, .
and a vertical shaft passing through the stand-
-ard and geared- to the homzontal shaft, sub-‘

stanmally as described.

14, In'a drllhnw-machlne the combmatlon‘

" -with a drill-head and a epmdle, of alever ful-

20

crumed to said head, a cap carried by the le- .

ver and having ball- bem ing connection with

the end of the spindle, and a nut carried by’
the spindle and riding upon the lever, sub-:

stantially as descmbed
15. In adrilling-m

achine, the combmatlon‘ :

‘with a drill-head and splndle, of a 1ever ful-
crumedtosaidhead,aball-bearingnut mount-
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ed on the spindle and having travehno con-

extremity of the spindle-and is fixed to the

lever, and abearing-ball seated inthespindle

and said cap, substantlally as described.
16. In a drilling-machine, the combination
with a drill-head and a'spindle, of a'lever ful-

cerumed on the drill-head and having an arm

projecting beyond said leverand the spmdle,
and ashiftable weightfitted on the arm of the
lever and prov1ded with ball-bearings which

have traveling contact-with said lever-arm,

substantially as described.- .

In testimony that I claim the fcnegomr* as
my own I have hereto affixed my signature in
the presence of two witnesses. .

HORATIO A. PORTER.

Wltnesses :
FrED. F. PARTRIDGD
LerROY G. DOANE.

‘tact'with the lever, a cap thch straddles the -
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