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To all whom it may concern:

Be 1t known that I, KrRANCIS H. RICHARDS,
a citizen of the Umted States, residing m
Hartford, in the county of IIm‘LEm d and State
of Conneetwnt haveinvented certain new and
usefual Improvements in Drilling-Machines, of

‘which the following is a, spemﬁc&tmn

ion 1‘01&‘5% to multiple drilling-
at class in whieh eranked spin-
dles are actuated by a gyratory driver-plate.

The vertical drilling -nmc,hu‘ie herein shown
and described 1s e%peclally designed for drill-

This inven

ing simultaneously all the ]10105 in a mowing-

15

2C
~a front elevation of the machine.

20

machine cutter-bar or other similar al‘tlele
having many holes in cloﬁe proximity to each
other. | |

In the drawings .:1(3(.,01111)‘1,11} ing and form-

ing a part of ._.1115 specliiication, I‘lﬂ ure 11s a
plan view of a multiple d rilling—nmchine em-

Iig. 2is
Fig. 3
same, as seen from the
Fig. 4 is a rear view of
Fig. 5 18 a

bodying my presentimprovements.

side elevation of the
left hand 1n ig. 2.
the upper part of the machine.

plan view in which some of the upper parts

are broken away the better to show certain
other parts. Fig. 61isa vertical section taken
on the line a ¢ of FFig. 1, looking toward the
right. hand. Ifig.71sa centml houzontﬂl SEC-
t1011 showing 1311{3 form and construction of

- the horizo: ntal feed-nut coupling-shaftt and of

35

- 40

l‘.O

the parts carried thereon. Tig. 8 is a frag-
mentary view showing the m ethod of attach-
ing the crank-shafts 10 the gyrating bar or
dlwer-pla,te Fig. 9 is a vertical sectional
view showing the hand-wheel shaft and its
bearings, tog ether with some adjacent and ac-
CeSSOTY parts Fig. 10 is a vertical section
showing the feed-pinion shaft and 1its bear-
ings, together with some adjacent and acces-
SOrYy p’Ll‘tS I'ig. 11is a vertical sectional view
showing the form and construetion of certain
detalls of the quick- -return apparatus. Ig.

12 is a similar view of the feed-clutch 511&113.

and accessory parts. .
Similar characters designate like parts

all the figures.
The cutter har or other article N which 1s

to be drilled is placed in a suitable work-
holder, as D, that is supported on, the frame-

isa

in

manner.

99,

work of the machine.
said work-holder -shown in the drawings, is
that deseribed and claimed in my prior ap-
plication Serial No. 292,846; but other work-

holders may be used-—as, for instance, either

of those described in my prior applications
Serial Nos. 298,896, 298,807, 309,950, and
309,957 -

The frame-work of this machine consists of
the bed or base A, Fig. 2, the right-hand col-
umn B and the lefl ha,nd (,olumn C, both

macdle fast to said bed by means of the screw- -

bolts 2, and the top plate or heam If, which 18
securely fastened tothe top of the 00111111115 B
and C by the screws 3, and which connects
said columns and forms a support for vari-
ous details of the mechanism. The main
driving-shaft 4 is carried at its right-hand end
in a pair of bearings 5 and 6, which are fixed
on the column I3, and at its left-hand end in
a pair of bearings 7 and §, that are fixed on
the column C. Said b@mqnns are fitted into
the upper ends of the sald columns and are
or may be secured thereto in the usual man-
ner by screws, as shown in the drawings. A

flange 9 1s formed on the shaft 4 to ]101{“1 the

same in place longitudinally. (See Ifig. 1.)
A plug 10, TPig. 4, having a squared 11{}:?1,(1 is
serewed into the bearing 8 to take the end-

thrust of the shaft 4, the said plugor step be-

ing secured by the check-nut 11. The driv-
ing-pulley 12 is secured in any usual manner
on the right-hand end of the shaft 4.

The vertical crank-shafts 18 and 19 are
alike in form and construction, and a de-
scription of one of them will be sufiicient for
the clear understanding of their construction.
Crank-shaft 1S has its bearing in the upper
end of column I3, and crank-shatt 19 has 1ts
bearing in the column C. Referring to Fig.
0, the sha,fb 18 18 shown provﬂed with .e
sleeve 20, to which it is splined in the usual
A bushing 21 is fitted into the top
bar I and is seecured by the holding-screws
Another and similar bushing 23 is fitted
into the bore shown in the pmJectmﬂ upper
end B’ of the column I3, (see Fig. 6,) and 1s
secured in a like manner by the screws 24.
These two bu&hmgb constitute the upper and

; lowerbem 1ngs 1*esl)eet1vely, for the said tubu-

The particular form of

60
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~_beam I is also provided with the shoes or

20

23.

30

35
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- place. The steps 47 form the upperbearings

45

 the steps 47 to take the upward thrust of the

50

6o
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]'alr sha,ft 20. The said crank-shafts 18 and ]

19 each have a lower bearing 25, which is fit-
‘ted in orisformed on thecross-beam E. Said
shafts are held in place vertically in their

sald bearings by the ring-nuts 26 and 27 and

by the flanges 28 that are formed thereon.

The shafts 18 and 19 have cranks 29 formed

on the lower ends thereof, and are driven by

the driving-shaft 4 through the worms 13,

which are keyed to the saidshaft 4 in a well-

known manner, and which mesh with the
worm-wheels 30, that are keyed fast to the

said shafts or sleeves 20.

- The cross-beam E is arranged to slide ver-

tically on the ways or guides 33 and 34, which

are formed on the columns B and C, respect-
1vely. Said beam is fitted with the straps 33, -
secured thereto by the screws 36, Ifig. 4. The

e1bs 37 and 38 to take up the wear, the shoes
bearing on the outer edges of the guides 33
and 384, respectively, being adjusted by the
serews 39. (See I'igs. 3,4, and 5.)

The drills 40 are removably secured in the
lower ends of the cranked drill-spindles 41,
Fig. 6, which have their lower bearings in
the lower bearing-blocks 42, that are prefer-
ably furnished with the renewable bearing-
bushings 43. Thesaid bloeks 42 have formed
on the rear side thereof the tongues44, which
fit into the corresponding groove 45, formed
in the cross-beam K, said blocks being se-
cured to said beam by the holding-screws 46,
Fig. 2. Thedrill-spindle steps 47 are serewed
into the upper bearing-blocks 48, Fig. G, being
secured therein by the set-screws 49. The
blocks have formed on the rear side thereof
the tongues 50, (similar totongues 44,) which
fit into the corresponding groove 51, (similar
to groove 45,) formed in the cross-heam E.
Serews 52 serve to hold the said bloeks 48 in

for the spindles 41, the reduced upper ends
of which fit into the holes or sockets formed
in the lower ends of said steps. Thrust-
screws 9o are screwed into the upper ends of

drills 40, and are provided with the usual
check-nuts 54. ' -

The gyratory driving-bar 58, Ifig. 6, is car-
ried and operated by the aforesaid cranks 29,
which are fitted in the bearings on said bar.
These bearings consist of the bearing-straps
59 and the bearing-blocks 60, fitted between
the flanges 28 and 31 of said eranks and se-
cured to the said bar 58 by the holding-screws
61. (See Figs. 5, 6, and 8.) A seriesof erank-
bearing blocks 62 are fitted into a groove
formed to receive them in the gyrating bar
93, and are firmly held in place by the hold-
ing-screws 63. The drill-spindles 41 have
crank-bearings 55, which fit freely in the
holes 64, that are formed in the said driving-
blocks 62. | |

For properly and conveniently operating
the beam K to elevate and lower the same I

have provided a feed mechanism constructed |

to operate by power as a slow downfeed and

also as a quick-return motion. Means are

also provided to raise and lower the beam by

hand. In using the machine it is deemed de-
sirable to first lower the beam a little way by
hand to bring the drill-points down close to
the bar N and then to engage the downfeed.
The drills having completed their work, the

operator stops the downfeed, when the beam

70

75

may be elevated slowly by hand or quickly o

by means of the quick-return feed.
The construction of the feed apparatus may
be described as follows: The vertical feed-

80

screws 67 and 68, Kig. 4, are rigidly fixed at .

their lower ends in the beam E, the firstscrew

being a right-hand and the second a left-hand
one. The hub of the miter gear 691is threaded
to fit the feed-screw 67, and thus to constitute
the right-hand feed-nut. Said hub passes

through a bearing in the top plate I and is
secured therein by the nuts 70 and 71. Simi-

larly the hub of the miter-gear 72 constitutes
a feed-nut for the feed-serew 68, it being car-
ried in & bearing in the top plate F and se-

cured therein by the nuts 73 and 74. A hori-
zontal feed - shaft 75 is journaled in the

feed-shaft bearings 76 and 77, which are se-
cured onto the upper side of the top plate If
by the holding-screws 78. (See Iig. 7.) Said
shatt 75 carries the gears 80 and 81, (fixed
thereon by keys and nuts 79 and 80,) which
mesh with the said gears 69 and 72, respect-

1vely. The feed-clutech 83, having thereon

the clutch-teeth 84, is fitted by a spline 85 to
slide on the enlarged middie part of the
feed-shaft 756. (See Fig.7.) Said eluteh also
has the groove 86 formed thereon. The cluteh-
teeth S4 are designed to engage with the
cluteh - teeth 87, which are formed on the
worm-wheel 88 of the feed mechanism, the
said gear being fitted to turn freely on the
feed -shaft 75. A sleeve or collar 89 is or

may be fitted onto the shaft 75, between the
‘worm -wheel 83 and the shaft-bearing 77,

tfo hold said wheel in proper position on said
shatt. Secured to the cluteh 83 by the key

90

95 .

100

105

1TO

90 1s the inner friction-rim 91, which rim fits . |

within the outside friction-rim 92, that is fitted
to turn freely on the feed-shaft 75, and on
which is fixed (by key 93) the quick-return

-

worm-wheel 94. This wheel 94 is actuated

directly from the main shaft4 through a sim-
ple system of toothed gearing, consisting of
the screw gear or worm 15 on shaft 4, the
wheel 134, meshing with and driven by said
worm 15 and fixed on the shaft 135, that is
carried In the bearing 136, fixed in plate T,
and the worm 137, meshing with and driving
the said wheel 94, (See Fig.11.) This gear-

120

ing runs continuously during the operation -

of the machine. When it is desired to ele-
vate the beam E, this quick-return mechan-
Ism 18 setinto operation by means of the han-
dle 141, fixed on the shaft 140, which is car-
ried in the bearing 142 in the plate F, and
which carries thereon the forked arm 143,

I3C

whose pins 145 engage in the groove $6 of -
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the clutch-sleeve 83.

sald handle, forces the cluteh- teeth 34 out of
engagement with clutch-teeth 87 of the wheel
33, and thereby frees the shaft 75 from its
connection with the downfeed mechanism.

- At the same time the friction-rim 91 is forced

IQ

1
n

20

30

40

55

60

land7.)

into the rim 92, thereby causing the shaft 75

- t0o be revolved in a direction to turn the afore-

sald feed-nuts to elevate the beam F.

(See
Figs. 7 and 12.)

In practice the angle of the

fmctmn—suﬂaees of said frletlon—mns should

be such that they will only operate while the

-operator forcibly holds them in contact, since

131115 arrangement 18 found in such cases to

ogive a gre cwter degree of control over the ac-
-t1011 of the machlne |
The feed mechanism for feeding down the
beam If is actuated from the sh&ft 4 through

a different apparatus, which will now be de—
seribed in detail. The hand-wheel shaft 97
1S ;]0111‘1131@(1 in the bearing bracket or frame

08, which is carried on the upper side of the

cross-beam K and is held in place by the

screws 99,  The large hand-wheel 100 is keyed
In the usual manner on the shaft 97 at the
front end thereof. (See Fig. 9.) Near the
rear end of the shaft 97 is ﬁtted the large
friction-wheel 102
thereon against the flange 103 by the ring-nut
104,
low, and the friction-rod 105 passes through
it. Pinned to the front end of the rod 10;) 1S
the small hand-wheel 101, for engaging and

~disengaging the downfeed friction - wheel.

The friction disk or wheel 106 is fitted on the
rear end of the shaft 97 by a spline. (Not
shown.) A nut 107 is fixed to the hub of the
friction-disk 106 in a well-known manner by

‘serews, (not shown,) and is threaded to re-

celve the threaded rear end of the said frie-
tion-rod 105, as indicated in the drawings.
A miter-gear 108 is fixed on the shaft 97 ::md

meshes Wlth another and similar miter- -gear.
104, which 18 fixed on the lower end of the

veltwm feed-shaft 110 in the usual manner
by a key and by the nut 111. The shaft 110
Is splined in the sleeve 112, which is fitfed
to turn in a bearing in top plfmte I, being held
therein by the nuL 114,  Said sleeve 112 has

formed thereon the worm 113, which meshes

with and drives the aforoamd wornm-wheel 883
on the horizontal feed-shaft 75. (See Figs.
If,now, said wheel 88 be held by the
sald clutech Hu fmm rotation on said shaft,
then it is obvious that by turning the hand-
wheel 100, IFig. 9, the beam K may be raised
or Iﬂwered, bmc,e sald wheel will then be
geared to turn the said feed-nuts on the feed-
screws 67 and 63, Kig. 4. This apparatus con-

stitutes the hand-power feed mechanism.
- T'he auntomatic feed mechanism

COMPrises
the said hand-power feed apparatus and de-
vices for actuating the same by power. (See
Figs.1,4,5,and 10.) The vertical driving feed-

. shaft 115 is journaled in the. eross- besum E

and is splined to the sleeve 116, which is car-

ried in a bearing in the top bar I' and is held | the end weights 156 and 157,

of be’u"uw 124 by the clamp-screw 133.

, which is held in place

The hand-wheel Shaft 97 1s £ Ol‘med hol-

andsecured by the nut 155.

The operator, seizing | in place therein by the nuts 117 ELl‘ld 118, On

the lower end of the sleeve 116 is formed the
worm-wheel 119, which meshes with the worm
14 on the drwmn—shaft 4, The lower end of
the shaft 115 carries the gear 120, (secured

meshes with the gear 122,that is fixed in the
usual manner to the feed-plmon shaft 123,
supported in the bearings 124 and 126. The

bearing 126 is shown formed on the beam E |

while the bearing 124 is held thereon by the
holding-screws 125. The feed- -pinion 127 is
1'emovably secured on shaft 123 by a L._ey, as

‘shown, and by nut 128, the nut 129 serving
A clmnﬂeable |

to hold the said shaft in place
111termedm,te feed-wheel 130 is adj ustably
ixed by the usual stud 131 to the adj ustably-
fixed arm 132 in a well-known manner,
arm being clamped onto the projecting part
The
wheel 130 communicates power from the. pin-
ion 127 to the said friction-wheel 102, and

sald three spur-wheels constitute a Set of
“change-wheels” similar to those ordinarily
used for the feed mechanisms of metal-work-
ing tools in general. By turning the wheel
101 the screw-shaft 105 may be turned to
draw the disk 106 into frictional engagement
with the said wheel 102, thus eompletm an

l_1

operative connection between the drwnw-

Y

said

7C

thereon by a key and by the nut 121 ) which

75

80

9o

95

shaft 4 and the beam-elevating screws by

way of the said hand-power apparatus—that
is, through shaft 97 and gears 108 and 109 to

shaft 110—-—&11(1 from this S]l&ft through worm

113, gear 8§, and-the clutches to the 5haft 79,
tlnt is geared to said screws.

IIﬂvmﬂ thus described the construction of-'

the feed mechanism, the mode of operation
thereot will now be readily understood.

For the purpose ot lessening the power re-
quired to raise the c,ross-bea,m K, I employ a
counterbalancing apparatus, Whlch I con-
struet as follows: The short counbelbalance-
rods 146 and 147 are fixed to the beam E by
nuts, as shown in Fig. 2. To the upper ends
of said rods are .5601116{1 the counterbalance-
chains 148 and 149, which are carried on the

chain-pullevs 150 and 151, that are carried by

the pulley-supports 168 mul 169, respecti vely,
secured to the top bar I. Pa,ssmn over said
pulleys and down on the 01’)1:1051‘58 side, and

passing through openings formed in the tops

of the columnb B and C and into the interior
thereof, the said chains 148 and 149 are at-
tached to the upper ends of the long counter-
balance-rods 152 and 153. Tfig. 6 ShO“S the
interior of the column B mld thebase A, and
shows the method of attaehmﬁ the emmtel-
balance-weights to the rods 15‘) and 153. As

said rods are substantially alike, a des.cmp-
tion of omne will suffice.

Referrmg again to
Fig. 6, the bolt 154 is shown passing through

the 11ﬂ111 hand welﬂht 156 and thmuﬂ'h the
eye forn‘led on the lower end of the 1"0(1 152

supporting bars 158 and 159 rest on mp of
ﬂttmg, into

The bent welght- '

100

105

ITO

I15

125

130
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“ner shown.
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orooves formed in said weights in the man-
One or more additional weights
160 are placed on the said bars 158 and 159,
as shown in KFig. 2. IHoles 170, formed in the
welghts 160, furnish a means for putting in
place and removing the same. A bar being
put through the wewht this 1s thereby.read—
ily lifted :zmd 1*-emoved. On the projectling
part 161 of column B and 162 of column C
rests the aforesaid vise or work-holder D,
which 18 removably secured thereto by the
T-head bolts 163 and 164, whose heads fit
into the T-shaped slots 167 formed in the
bed-plate of the vise and are furnished with
the ordinary nuts 165 and 1606, respectively.

While my improvements are herein de-
seribed as embodiedin a “vertical” machine,
it will of course be understood that such ar-
rangement is not essential, and that nearly
all of the features set forth are equally ap-
plicable to the horlzontal type of drllhng-
machine.,

Having thus described my invention, I
claim—

1. In a drilling-machine, the combination,
with a supporting frame-work, of the drill-
carrying beam movable thereon and having
upper and lower drill-spindle bearings, a se-
ries of drill-spindles in said bearings and
cranked 1ntermediate thereto, the driver-bar
engaging said cranked drill-spindles, and the
driving-shafts carrying said driver-bar on the
cranks thereof, said driving-shafts being

Jjournaled in said beam, all subs‘rantm,lly as

described. | -
2. In a drlllmfr-ma(,hme the combination,

with a Suppmtmn‘ frame—wmk of the bemn
movable thereon and carrying cranked drill-
spindles, substantially as deseribed, the
driver-bar engaging the cranks of said spin-
dles and carried on the eranks of driving-
shafts journaled in said beam,driving appara-
tus connecting and mmultaneously revelving
sald drwmﬂ'-shafts, and feed mechanism for
oving the beam on said frame-work, all sub-
stantially as described. |

3. In a drilling-machine, the combination,
with a supporting frame-work, of the beam
movable thereon and carrying cranked drill-
spindles,
driver-bar engaging the cranks of said spin-
dles and carried on the cranks of driving-
shafts which are journaled at one end in said

“beam and are splined at the other end to

driving-wheels that are journaled in the
frame-work, driving apparatus connecting
and simultaneously revolving said wheels,

and feed mechanism for moving sald beam

on the frame-work, all substantially as de-

seribed.
4. In a drilling-machine, the combination,

~with a supporting frame-work, of the drill-

carrying beam movable thereon, the cranked
drill-spindles carried on said beam, the driver-
bar engaging the cranks of said spindles, the

substantially as described, the
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' rying said driver-bar on the cranks thereof,

drwmﬂ* apparatus connecting and simulta-

'1’_1em1513:r revolving said drlvmﬂ-—shaftb, feed-

screws fixed 1n the beam, feed-nuts engaging

sald screws and journaled in the frame-lwork,_
and connecting-gearing simultaneously act--
uating said feed-nuts, all substantially as de'-

%crlbed

5. In a dmlhnn*-nmehlne, the combmatlon
with a supporting frame-work, of the bea,m
movable on said frame-work and furnished
with drilling appliances, Substantmlly as de-

seribed, the driving-shafts journaled in said
beam and connected to actuate the drills
‘thereon, shaft 4, journaled in the frame-work

and connected to simultaneously revolve said

driving-shafts, the feed-screws connected to
said beam, the feed-nuts journaled in the

frame-work and connected by a coupling-shaft
and gearing for simultaneous operation, and

feed - gearing connecting shaft 4 and said

coupling-shatt through a clutch intermediate

to sald shafts, all substantially as desecribed.
» 90

0. In a drilling-machine, the combination
with a supporting frame-work and with the
movable drill-carrying beam thereon, of the
main driving-shaft journaled in the frame-
work and connected by driving apparatus to

‘actuate the drills 1ndependently of the move-

ment- of the beam,; the coupling-shaft con-
necting thefeed- nuts formoving the beam, and

two feed apparatuses conneetmﬂ sald dmv—_

ing-shaft with said coupling D'-Shaft each said
apparatus having therein a clutch interme-
diate to said shafts and means for engaging
and disengaging said cluteches, all substrm-
tially as deseribed. -

7. In a drilling-machine, the combination,
with the main driving-shaft and with the
feed-shaft 75, conneeted to the feed-screw, of
the driven Wheels carried freely on said feed-
shaft and actuated in opposite directions by
gearing from said main shaft, and a clutch
on sald feed-shaft for engagingand disengag-
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ing said wheels one at a tune, all subsmntmlly -

as deseribed.

8. In a drilling-machine, the combination,
with the main driving-shaft and with the
teed-shatt 75, connected to the feed-screw, of
the wheels 88 and 94, oppositely revolved by

175

gearing from said main shaft, the friction-

rim carried by said wheel 94, and the clutch
constructed to {frictionally engage said rim
and.the feed-shaft and to positively engage
sald wheel 83 and the feed-shaft, all substan-
tially as described.

-9 In a drilling-machine, the combination,
with the main driving-shaft and with the
feed-shaft 75, connected to the feed-screw, of
the friction-wheel on said feed-shaft and act-
uated by gearing directly from said main
shaft, the clutch-wheel 88, actuated indirectly
from said main shaft by feed apparatus which
has therein a friction-cluteh that is interme-
diate to said main shaft and wheel 88, and
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_ drwmmshafts journaled in the beam and car- i the clutch on said feed-shaft constructed to
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| 0111t511-teeth to engage said clutch-wheel, and
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| tlme, ‘Lhe splined shaft 115, driven from said
main shaft and geared to dl‘lV(, the shaft 123
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frictionallv engage said friction-wheel andto
engage said mheel 38 one at a time, all sub-

stantmlly as described.

10, In a drilling-machine, the combination,
with the feed- cshaft 79, connected to the feod-
screw, and with the elu tch-wheel and the fric-

tion-wheel onsaid shaft and oppositely driven, :
substantially as deseribed, of the elutch

53, splined to said shaft and having the rim
01 to engage said friction-wheel, and having

means for sliding the cluteh on said shaf‘u to

engage said Wheels alternately, all Sﬂbbtftll-
tially as desecribed.

11. In a c11'1111110~11130111116. the eombm ation,

with the main (:11W111f>-—shdft and with Lhe

movabledrill-carrying beam of the feed-shaft

connected to actuate said bemn the reversely-
actuated wheels on smd feed"hhfﬁbft and means
to engage and disengage said wheels one at a

on the beam, the shaft 97, carried on the beam
and actunated by change-wheels from said
shaft 123, and a eonnectm g-shatt and gearing
from said shaft 97 to one said wheel on %md
feed-shaft, all substantmlly as described.

12. In a drilling-machine, the combination,
with the movable beam, of the main shaft 4
the wheel 119, 3011111&1&1 in the frame-work
and fitted to receive a splined shaft, the shaft
119, splined to said wheel and ]0111"11&16(1 at
one end in said movable beam, the shaft 123,
carried in bearings on the bemn, gearing e{m-
necting said cshafts 115 and 123, and connect-

ing shafts and gearing actuating the beam
, all subst{mu.;ﬂly as de-

from said shaft 123
scribed.

18. In a drillin g-machine, the combllmtlon :

W1Lh the 11‘10?&1)1@ beam E having bem*luﬂs

126 and 124, of the shaft 115 ;]0111*11,;1,10(:1 in said
beam and cw‘mated from the driving-shaft of

the machine, the shaft 123, carried in bem‘mn&
126 and 124 and provided with the ch.e,mn(,—

wheel 127, and gearing connecting shafts 115

and 123, said whed 197 being connected by
11]tel=medmte mechanism to &etuate said beam,
all substantially as deseribed,

14, In a drilling-machine, the combination,
with a frame-work and with the main duvmﬂ‘-_

-~ shaft and the movable beam carried tllel*eon
of the feed-shaft carried on the fmme-nwork
and connected to actuate the beam, the wheel
38 on said feed-shaft, the shaft 110, journaled
1n a bearing on the bemn and conneeted to
actuate said wheel 38, the shaft 97, earried on |
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the beam and geared to actuate shaft 110,
means for turning shaft 97 by hand, and con-
necting meehanl&m actuating shaft 97 from
sald main shaft through a clutch intermedi-
ate to these shafts, all Bllbhtﬂ,lltl&lly as de-
seribed.

15, In a drilling- HlELthHG, the eombm%tlou
with a frame- Worlx. and with the main dl‘lwnﬂ-
shaft and the movable beam carried thereon
of the feed-shaft connected to the feed-serews
to move said beam, the reversely-revolving
wheels on said feed-shaft, and means to en-

gage sald wheels one at a time with said feed-

sh&ft, gearing continuously actuating one said

wheel from the main shaft, shaft 110 ceared
to actuate the other said wheel, 5lmft 115,
geared to actuate from the main shaft, said
blmfts 110 and 115 being also 3011111alecl In
bearings on the beam, and connecting mech-
anism actuating

shafts, all substantially as deseribed.

16. In a drilling-machine, the combination,
with a frame-work carrying the main shaft 4
and having the top plate F, of the movable
beam, the feed-shaft 75, carried in bearings on
sald top plate and connected by screws to
move said beam, wheel 94 on shaft 75, means

engaging and disengaging said wheel from

said shaft, shaft 185, carried in a bearing in
sald plate, worm 137, driving said wheel 94,

and gearing connecting shaft 4 to drive-shaft

139, :11] Substfmually as desceribed. |
17. In a drilling-machine, the combination,
with the column L having the projecting up-
per end B’ bored substantmlly as descrlbed
of the ton plate I, the be&m movable on smd
column below said end B’ and in parallelism
with said bore, the shaft 18, journaled in gaid
beam and r~3plmed to the driving-wheel 30 in
said end.B’, said wheel 30 bemu supported
by beamws substantially as shown and  a
driving shaft geared to drive said wheel 30, all
Sﬂb":‘t‘llltlcbuy as described.

18. In a d1*1111110~1]1£1(311111e the combination,

with the bed A, of the columns B C, the bemn
I, movable on 5_3,1(1 coiumns and countelbal-

anced by weights 156 and 157, one or more

welght - supporting. bars ecarried on. said
welights, and removable weights on said bars,
all substantially as deseribed.

FTRANCIS H.
Witnesses:
IHENRY L. RECKARD,
LEwis C. ITEERMANN

RICHARDS.

shaft 110 from shaft 115
through a cluteh intermediate to these said
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