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To all _who:m 1t may concern: - |
Be 1t known that I, Reixsornp A. Nor-

LING, a citizen of the United States, and a

resident of Aurora, in the county of Kane
and State of Illinois, have invented certain
new and useful Improvements in Pneumatic
Drills; and I do hereby declare that the fol-
lowing 1s a full, clear, and exact description
thereof, reference being had to the accom-
panying drawings, and to the letters of ref-
erence marked thereon, which form a part of
this specification." . |

This invention relates to improvements in
motor actuated. drilling tools or machines
and the 1nvention consists in the matters

hereinafter set forth and more particularly

pointed out in the appended claims.

A drilling machine embracing the features
constituting my invention is construeted and
arranged to drill holes located in close prox-
imity to a wall or object, in a corner formed
by two walls or surfaces located at right
angles with each other or between two walls
or objects located closely adjacent to each
other, as 1s often required in structural iron

work, engine building, ship building and

the like. Said machine includes an im-
proved means for driving or rotating a tool
spindle, embracing a pawl and ratchet

mechanism or analogous devices so arranged

as to impart a continuous rotary motion to
the tool spindle, and also an improved driv-

Ing connection between a double motor

driven crank-shaft having two crank-pins
and a tool spindle, whereby both crank-pins

may exert their most eflicient power, through

the 1ntermediate mechanism, to drive the

drill spindle at a time when said interme-

diate mechanism is in position to most ef-
fectively transmit power to rotate the drill

Inafter set forth.

In the accompanying drawings:—Figure
1 1s a central vertical section of a drilling
machine embodying my invention, said sec-
tion being taken axially through the drili
spindle.  Fig. 2 is a cross-section, taken on
Ilne 2—2 of ¥Fig. 1. Fig. 3 is a longitudinal
sectior, taken on line 3—3 of Fig. 1. Fig.

4 15 a ;ongitudinal section, taken on the in-

direet 'ine 4—4 of Fig. 1. Fig. 5 isa trans-

verse sectlon, taken on line 5—5 of Fig. 4.

Fig. 6 15 a- detail section illustrating the
pawl and ratchet mechanism for rotating

the tool spindle. Fig, 7 is a cross-section,

spindle, together with other features as here-

| taken on line 7—T of Fig. 4. Fig. 8 is a de-

tail section 1illustrating the valve for con-
trolling the admission of the motive fluid to
the motor cylinders.

pawls carried thereby and the ratchet teeth

‘of the drill spindle.  Fig. 10 is a side eleva-
tion of one of the pawl levers. Fig. 11 is a

perspective view of one of the pawls. Fig.
12 18 a side elevation of the drill spindie

separate from 1ts coacting parts.

As shown in sald drawings, 12 designates
an elongated hollow frame or casing In one
end of which i1s mounted a drill-spindle 13

and to the opposite end of which is attached

the power cylinder of an engine or motor.
Sald casing constitutes the principal part of
3 crank-case for the motor, and also an in-

| closure and support for the bearings of the

drill spindle 13 and the mechanism by which
the drill spindle 1s operated from the motor.
A% one end the drill spindle 13 is provided

with .a socket to receive the .shank of the
drilly and extends through the wall of the
casing, turning in a bearing 14 in said wall. .

At 1ts opposite end said spindle engages a
bearing member 15 affixed to the adjacent

wall of the casing, as hereinafter described.

Sald spindle 1s also provided, within the cas-
Ing or irame, with a series of elongated

ratchet teeth 16 arranged parallel with the

axis of the spindle and constituting part of
the mechanism for driving or rotating said

spindle. -

"he motor as herein shown has the form
of a two cylinder pneumatic engine, and em-
braces twe parallel power cylinders 17, 17

. Fig. 9 is a view illus-
trating the two pawl bearing levers and

60
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iocated side by side and formed in a single -

casting 18 having at its inner end a flange
19 by which it i1s bolted or otherwise secured
to the adjacent end of the casing or franie
12, as clearly shown in Figs. 1 and 7. The
pistons 20, 20 of said motor are connected
by piston rods 21, 21 and connecting rods

22, 22 with the two cranks 23, 23 of the

crank-shaft 24, which latter i1s mounted at

its ends In the side walls of the frame 12.

A portion of one side wall of the casing is
removable and constitutes s

the interior of the casing for the imsertion

communicating motion from the erank-shaft

' 4o the drill spindle. The crank-shaft 24

Se

100

con cap or closure
925, the removal of which permits aceess to

105

and removal of the crank-shaft and its as-
sociated parts, as well as the mechanism for

110
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engages at its ends antifriction roller bear-

069,384

seat by a spring 52 surrounding the stem 53

ings 26 mounted 1n one side wall of the | of the valve mémber and interposed between

frame and in the opposing removable cap
25. The said piston rods have cross-heads
29 which slide in cross-head guides 30 shown

in the drawings as of cylindric form. The .

cross-head guides are formed on. plates 31
which constitute the inner cylinder heads
and are attached by bolts to the flange 19
on the inner end of the cylinder casting,
said plates 31 and the flange 19 constituting
an end wall for the end of the casing 12 ad-
jacent to the cylinders. Said inner cylinder
heads are equipped with bushings
through which the piston rods shde.
35, 35 designate valve chambers, formed
in the cylinder casting and located at the
opposite sides and between sald cylinders.
In said cylinder casting are formed the va-
rious ports leading to the cylinders and the

supply passage for the motive Hluid, as will |

hereinafter appear. Sald valve chambers
are open at their inner ends and closed at
their outer ends by the end walls of the
bushings. Reciprocating 1in sald valve
chambers are piston valves, each designated
as a whole by 37. Kach of said piston
valves is provided with two reduced parts
38, 38 which form three longitudinaily sepa-
rated, cylindric enlargements, by means of
which, during the reciprocation of each
valve, communication is afforded alternately
between the inlet port 39 of said valve cham-
ber, and ports 40, 41 communicating with
the valve chamber and the opposite ends of
the cylinders, as shown most clearly m Higs.
4 and 8. | |

49, 43 designate exhaust ports opening

into the atmosphere, one at each end of the

valve chamber, and which are brought al-
ternately into communication with the cyhin-
der ports 40, 41 through reciprocation of the
piston valves, as will be clear from an 1n-
spection of Fig. 8. Said valves 37 are re-
ciprocated from eccentrics 44 on the main
crank-shaft 24 through the medium of ec-
centric rods 45 connected at their ends
respectively with eccentric straps surround-

ing said eccentrics 44 and with the piston

valves,  (Fig. 4). The inlet ports 39 ot
the valve chambers communicate with a

centrally located supply passage 47 formed

in the cylinder casting connected at 1its
outer end with a tube 48 which 1s con-
nected with the cylinder casting by means
of a screw-threaded nipple, as shown in
I1gs. 1. 3 and 4, and through which the mo-
tive fluid is supplied to the motor cylinders.

A throttle valve 1s located within the tube
48 for controlling the flow of the motive
agent therethrough. Said valve embraces a
conical valve or plug 50 adapted to engage a
correspondingly shaped seat 51 formed on
an annular flange within said tube. The

33

| the valve member and an inwardly facing
i shoulder of a nipple 55 which has screw-

threaded engagement with the outer end ot
said tube. The said valve member 1s pro-
vided with an inward axial extension or
stud 56, which engages at its inner end the
outer end of a hollow plug 57 located withir
and having endwise sliding engagement
with the tube 48. The valve member 50 is
lifted from its seat through the medium ol
. sleeve 58 surrounding and having rotative

‘movement on the tube 48 and confined be-

tween the inner end of the nipple 55 and an
annular exterior shoulder on saxid tube. Said

70

70

80

sleeve is provided with an inclined slot 59,

(Fig. 8) through which extends a screw-
stud 60 which has screw-threaded engage-
ment with the hollow plug 57 before re-
ferred to. The tube 48 and its surroundin
sleeve constitute a handle which 1s graSpeg
by one hand of the operator in using the
tool. Rotation of said sleeve in one direc-

tion operates through the action of said 1in-
clined slot on the stud 60 to slide the hollow

plug 57 and throttle valve 50 outwardly and

89

99

thereby open the valve. . Said inclined slot

59 1s provided at its outer end with a trans-
‘verse end portion adapted to be engaged by

the stud to hold the valve closure 1n 1ts open
position. The valve and mechanism for op-
erating the same constitute no part of the

present invention and the construction and

operation thereof need not be further herein
desceribed.

95

100

Referring now tothe mechanism for trans-

mitting motion from the crank-shatt 24 to
the drill spindle, said mechanism embraces
two swinging levers 61, 62 disposed one over

“or at the side of the other and arranged to

turn or rotate about the axis of the dnll
spindle, and provided each with a pawl 66
adapted to engage the ratchet teeth 16 on
the drill spindle and turn the latter, when
the lever is swung or.moved in one direction,
and to pass over said teeth when the lever
is swung in a reverse or backward direction.
Said levers are arranged to swing or oscil-
late reversely in such manner that when one

105
110

115

of the levers is swung in a direction to ro-

tate the drill spindle forwardly the other

lever is swung or moved backwardly or re-
tracted; each lever being moved or swung
forwardly, or in a direction to rotate the
spindle .while the other lever 1is being re-
stored to its starting point.
versely swinging levers .are o connected
with the mechanism which operates the
same that the retracted lever is reversed and
engages the drill spindle in a manner to
turn the same forwardly betfore the lever
which 1s then completing its forward swing
is released from the drill spindle, whereby

65 valve member is held normally against its | the rotation of the drill 15 made continuous.

120

The said re-

126

134
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The said pawl carrying levers may be piv-
otally supported or mounted in any suitable
way 1n the machine frame or casing, but, as

shown 1n the accompanying drawings, they
are provided at their outer or forward ends
with hubs 67 having smooth cylindrie aper-
tures which fit over ‘and have Deari ing on the
toothed part of the drill spindle.

The levers are swung or vibrated through
the medium of a secondaly crank-shaft 7 0
parallel with the main crank-shatt 24, and
provided with two .crank-pins 71, 72 corre-
sponding with the cranks of the maln crank-
shaft. The secondary crank-shatt is rota-
tively mounted at its ends in antifriction
roller bearings 73, 74 mounted, one set in
one side wall “of the frame, and the other set
in the cap or closure 25. The said secondary
crank-shaft 1s rotated from the main crank-
shaft through the medium of intermeshing
gear-wheels 75 and 76 on the secondary and
main crank-shafts, respectively, said gear
wheels bemg alranﬂ*ed to drive the second-
ary shaft at the same speed that the pri-
mary crank-shaft is driven.
are provided at their inner or Swmgmg ends
with laterally separated arms 78 between

which the crank-pins 71, 72 of the becondary |
Said fork-arms 78 of

the pawl bearing levers have smooth inner
parallel bearing surfaces, and the crank-pins
71, 72 of the secondary crank- shaft are pro-

vided with bearing blocks 80, 80, (each made

of two halves or pfuts to facilitate the fit-
ting thereot over the crank-pins) which
have smooth side or lateral faces for en-
gagement with the inner faces of the fork
arms of said pawl-bearing levers. It is ob-
vious that the enlargement of the crank-pins
of the secondary crank-shaft will produce
the same efiect as the bearing blocks de-
scribed, but, for convenience of manufacture
and to increase durability, the separate bear-
ing blocks are preferred.

The operation or . the secondaly crank-
shatt, acting through the pawl bearing

levers and their pawls to contmuouqu rotate
‘the drill spindle will be apparent from a

consideration of the following, in connection
with Fig. 9 of the drawi ings. 1t will be ob-

served that the crank- -pins 71 and 72 of said,

secondary . crank-shaft lecated 180

are

degrees from each other and each crank-pin

turns, mn giving the power stroke to its asso-

clated lever, imn the arc farthest away from-

the drill sp indle. It will be also observed
that, by reason of the angularity of the bear-
ing sur faces of the arms ef each lever to a
line passing through the axis of oscillation
of the levers and the ax1s of the Shconddry
as indicated at 87 in g,

when the lever is at 'th{_:% extreme limit ﬂf its
vibratorv movement in each -direetion, the
center of the amzl?* "?*1:1 is not on a line at

right angles with the line 87, such as 1s ndi-

The said levers

| the position indicated by

3

cated by the dotted line 85 in Fig. 9, but its
sald center 1s on a line at right angles to the
bearing faces of the lever, and passing
through the axis of the crank- bhaft such as is
indicated at 86, 1n said Iig. 9. In other words,

the mov ement of the b.;nd crank-pin n giv-
‘ing the power stroke to the lever, is meas-

ured by the angular distance between the
line 86 and a line similarly drawn through
the axis of the crank-shaft at right dngles-
to the straight bearing .faces of the other
lever, and is gledtel than 180 degrees by an

amount equal to twice the a,ncrulal distance
between the lines 85 and 86. 1’ha,t 1s to,say,
in the power stroke from the lower position -
of the lever to its upper position, the crank- -

pin will swing not only through 180 degrees,

but through an additional anﬂ'le equal to the

angle between the two posu:lons of the
levels As a consequence the crank-pin of
sald secondary shaft has a ‘movement
through an arc of more than 180 degrees,
when, durmcr the power- stroke of the lever,
the said crank-pm carries said lever from
the extreme limit of its backward stroke to
the extreme limit of its forward stroke. - It

70

79

80

85

90

follows, also, that the crank-pin, acting on

the lever which is making its forward stroke

bearing faces of the lever are perpendicular

to a line passing through the axes of said

crank-pin and the crank- shaft, and this
point 1s at an angular distance from the lo-

cation of the cr ank- -pin in the mid-position

of the lever, equal to ninety degrees plus the
angle between the lines 85 and 86 on Fig. 9.
On the other hand, it will be observed that
the crank-pin, when operating to retract the
pawl bearing lever, reverses the direction of
movement thel eof at a point.on a line pass-
ing through the axis of said crank-pin per-

pendicular to the bearing faces of said lever,

so that the said lever bemns its forward

movement before the othel lever has com-

pleted its advance or power stroke, both
levers therertore moving forward during the
period of rotation of the crank- -pIn repre-
sented by the angle between the lines 85 and
86. Said cr ank- -pins are shown in dotted
lines in Fig. 9 as occupying positions on the -
dotted line 85, and'in full lines as occupying
positions on the full line 86. Thus it will be
observed that during the time the crank-pin,

advances sald lever to a point at which the '
895

100

105.

110

115

acting upon the pawl bearing lever 61 which

1s completing its advance or power stroke,
is passing from the position indicated by
the line 85 to the line 86, the said lever 61
continues to advance. Dur Ing the same time
the crank-pin 71, which hqq just’ retracted
the pawl bemmﬂ' lever 62, i1s passing from
the Tine 85 to the

120

125

position indicated by the line 86 and during

this part of the rotation of the crank-pin 71,
the said pawl bearing lever 62 begins its
mm*ud swing to rotate the drall Spmdle

130



3

It follows that the effective action of the
crank - pins of the secondary crank-shaftt
upon each of said pawl bearing levers is 180
‘degrees plus twice the angle between the
5 limes 85 and 86. It will therefore be seen
that the action of the secondary crank-shaft
through said pawl bearing levers 78 and 79

in rotating the tool spindle 1s a continuous -

‘one, the speed of rotation of the spindle be-
ing, ot course, somewhat reduced when the
levers are near the opposité limits of their
vibrating movement. Inasmuch as each of
sald levers 1s being retracted during the
greater part of the period of the power
stroke of the other lever the total- movement
of the pawls from one extreme position to
the other 1s.but siightly greater than one-
half of the angular distance between adja-
cent ratchet teeth, and the teeth mayv, there-
fore, be made of relatively large size and
with ample bearing surfaces. _

The employment of a pawl and ratchet
driving connection between the vibrating
levers and the drill spindle, made as herein-
before set forth, affords a simple and effec-

10

15

20

29

tive driving connection between said parts,

but it is to be understood that the same gen-
eral effect 1n the operation of the drill may
be obtained when, in place of such pawl and
ratchet connection is -employed some other
well known or preferred form of connecting
means, analogous 1n character to a pawl and

- ratchet, adapted to transmit to the drill
spindle, from the vibrating levers, turning
movement 1n one direction.

Inasmuch as the secondary crank-shaft 70
rotates 1n the direction indicated by the
arrow 1n Kig. 3 and each crank-pin thereof
rotates, during its power stroke, in the arc
farthest away from the drill spindle, 1t wili
be seen that the greatest force of the pawl
bearing devices 1s exerted in mid-position as
shown 1n Fig. 3, and the greatest power 1s
required to turn the driil spindle, as it is
then moving at its maximum speed. The
lever 1s, however, at this time exerting its
greatest leverage because its associated crank-
pin of the second secondary crank-shatt is at
the same time operating on the part of the

50 lever farthest from the spindle.
the cooperation of the pawl bearing levers
with the crank-shaft 70 is concerned, said
crank-shaft may be rotated irom any suitable
source of power. |

As a further and separate improvement 1n

30

-39

40

45

99

a drill of this character, wherein vibrating

pawl bearing levers or analogous devices are
arranged to be operated from a secondary
crank-shatt geared to the main crank-shaft,
60 I arrange the crank-pins on said main crank-
shaft at such angular distances apart that
said crank-shaft exerts its greatest power to

reciprocate the pawl bearing levers at a time

when most needed, or at a time when the ad- | the pawls.

So far-as

y

]

mum power from the piston actin

060,394

vancing pawl bearing lever is in its mid-

position, as shown 1n Kig. 3. -
It will be understood that a double acting

engine having parallel cylinders and ar-

ranged with the crank-pins of the, crank-

shaft at right angles to each other gives sub-

stantially uniform power throughout the full
rotation of the crank-shait and further that
1f the crank-pins be placed at 180 degrees
apart, the power of the two pistons will be
exerted simultancously with the result, how-

60

70

79

ever, that both crank-pins will be simultane-

ously on a dead center at the end of each
stroke. In order to more effectively trans-

m1t power from the two pistons to the vibrat-

ing levers 1 arrange the crank-pins of the
mailn crank-shaft so that the pistons act on

-both of said crank-pins when the latter are

in position requiring the greatest power to

turn the same, to wit,—when the crank-pins

of the secondary crank-shait are passing
through that part of their circular path far-
thest from the axis of oscillation of the
levers. ' .

As shown 1n the accompanying drawings,
the crank-pins of the main crank-shaft are
placed at approximately 135 degrees apart,
as indicated in Figs. 3 and 4, and as a result,
when the pawl bearing lever, which 1s mak-
ing its driving or power stroke, is at mid-
position, one of the crank-pins of the main
crank-shaft is in position to receive maxi-
g thereon.
As shown 1n Fig. 4, the pawl bearing levers
are at the limits of their vibratory move-
ment. In this
pins of the main crank-shaft has just passed
the dead center while the other crank-pin is
approaching its dead center. When, how-

position one of the crank-

80

85

90

90

100

ever, the parts are in the position shown in

Fig. 8, and one of the vibratory levers 1s In
the middle of its advance or power stroke
and the other is belng retracted, one of the
crank-pins of the main crank-shaft will be
approaching the point in its path at which
the crank -shaft recelves maximum power
from its associated piston, while the other
crank-pin will have passed such pomnt. It
follows that both crank-pins of the main
crank-shaft will be in position to give maxi-
mum power when each lever is making its
advance or power stroke. |
The pawl 66 illustrated more clearly in
Fig. 11 has at its free end an edge 90 for
engagement with the spaces between the
ratchet teeth of the drill spindle, and at 1ts
opposite end a rounded or hinge portion 91,
made integral with the body of the pawl.
The two pawlc are made of a combined
width approximately equal to the length of
the ratchet teeth. The said pawl vearing
levers are provided with sockets which re-
ceive the rounded or hinge portions 91 of
The pawls are spring-pressed

110

115

120

125
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towald the ratchet teeth by means of a form ; wall 110 that constitutes the stop for the

of spring made as follows Each spring
comprises an incomplete or split ring 92

surrounding the ratchet teeth of the drlll

spindle (Flg 6). The terminals 93 of said
springs are bent outwardly from the ring-
like body of the spring in parallel relation
to each other and grip between them flat
faced lugs 94 on the ends of the pawl.
pressure exerted by said springs serve to
hold the pawls yieldingly in position to en-

gage with the ratchet teeth, while permit- |

ting the pawls to spring outwar dly to ride
badﬂmrdly over sald teeth. As illustrated,
sald springs 92, 92 are located between the
hubs of the two pawl bearing levers, in con-
tact with each other.

‘The construction of the tool eplndle and

the manner of mounting the same in the
frame or meuw wi1ll now be deseribed. - One

wall of the casing or frame is provided with
a bushing 100 which constitutes the bearing
for the lower cylindric. portion of the
spindle. On the upper or inner end of the
saxd drill spindle i1s mounted a ring or col-
lar, constituting the rotative member of a

thrust bearing, the non-rotative member of

which (OIISIStS of an annular flange 103,
formed on a tubular bearing membe1 105,

which is secured in the top wall of the cas-
ing 1 axial alinement with the drill spindle
by means of a locking ring 102 which has
SCTewW threaded enmtrement with the sur-

rounding casing wall and clamps the flange

103 ..wamst an upwardly facing shoulder on
said wall. Antifriction balls 104 are inter-
posed between the rotative ring 101 and the

flange 103. The hubs of the levers 61 and 62

are confined between and held from move-

~ment endwise of the drill spindle by contact
with the bushing 100, and the ring 101.

The sleeve 105 is extended downwardh or
inwardly to form an externally cylindric
fits within a
cylmduc bearing recess formed in the upper
end of the drill’ spindle. The bearings for

holding the spindle laterally in place thus

comprise the exterior bushing 100 at 1ts

lower end and the interior extension 106 of

the fixed sleeve 105 at its upper end. The
upward end thrust of the tool spindle 1s re-
sisted by the thrust-bearing formed by the

ring 101. the flange 103, ancl the balls 104.

The said tool epmdle is held from down-
ward endwise movement by an annular

shounlder 107 thereon, which bears against

- the upper or inner end of the bushing 100.

60

The upper sleeve 105 is made hollow and
interiorly screw-threaded to receive a feed-
screw 108 by which the drill is fed to its
work, in a familiar manner.
screw 1s provided at its inner end with an
axial projection 109 that extends through

The |

The said feed-

“drill shank, said extension 109 being adapt-
ed to enfrafre the drill shank in a manner to

eject the same from the tool holder.
A general advantage of the arrangement
of parts illustrated wherein the drill spindle

1s actuated by two vibrating levers extend-

ing from one side thereoi and a orank-shaft

65

70

having crank-pins engaging said levers 1s
that this construction permits of the loca-

tion of the drill spindle closely adjacent one
end of the frame or casing which carries

sald spindle and the levers and other op-

erating mechanism for the spindle and
thereby renders possible the drilling of a
hole 1n a wall or like part closely ad]aeent
to a wall located at right angles thereto, in

‘a corner, or 1n other analogoue situation,

such as often occurs in structural iron work,
in engine building, ship bmldmg and the
ike, it being evident that a hole may be
drilled by the device described in a wall or
like part, the center of which is as near an
adjacent part or object as the distance be-
tween the center of the drill and the adja-
cent end of the casing or frame.
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89

90

Another advqntqoe of the conetluctlen' |

‘shown,, is the comp_‘lctness of structure 1n
' the clmll actuating devices and casing and

consequent short distance between the 'end
of the drill and the end of the feed-screw,
making it practicable to drill a hole thr ough
a plate or wall located closely adjacent to

and parallel with another plate or wall.

where 1t 1s necessary that the drill be intro-
duced between the walls. Such compactness

| of structure 1s gained by providing an inte-

90

100

rior bearing for the upper end of the driil

spindle, enabling the same to be made very
short, and by locatmo' the vibrating levers
closely adjacent to each other with their

parts or hubs which engage or surround the

105

drill spindle filling subst{mtmll the entire

length of the epmdle between the walls of
the casing and arranging the pawl and
ratchet connections between the said levers
and the drill spindle in such manner that

they occupy substantially no greater space,

110

lengthwise of the spindle, than is occupied

by the said hubs of the levers.

I claim as my invention:—.
1. A drilling machine comprising a frame..

115

a drill spindle mounted in said frame, said

spindle having at one end a bearing recess
and the frame having a fixed bearmo mein-
ber which extends into said bearmcr recess.
2. A drilling machine comprising a'frame,
a drill spindle mounted in the frame, said

120

Spmdle having at one end a bearing recess,

and the frame having a fixed be‘lrlng mem-
ber which extends into said recess, and a
thrust bearing interposed between said end

1256

of the qpmdle which engages said bearmo*-'

an aperture in a transverse diaphragm or | member and the frame.



10

S

3. A drilling machine comprising a frame,
a drill spindle mounted in the frame, said
spindle having in one end a bearing recess,
and the frame having a fixed bearing mem-
ber which extends into said recess and a
thrust bearing embrdcing an annular flange
on said bearing member, and a ring on the
adjacent end of the spindle.

4, In a drilling machine, the combination
of a drill spindle provided with ratchet

teeth, a lever provided with an apertured

hub which fits and turns upon said ratchet

~ teeth, a pawl pivoted in said hub, and an

actuating spring for said pawl consisting of

a  split-ring which surrounds the drill

spindle, said pawl having a flat-sided pro- |

- jection which is engaged by the ends of said

ring.

5. A drilling machine comprising a frame,

“a drill spindle mounted in said frame, said

spindle being provided at one end with a
bearing recess and having ratchet teeth sur-
rounding its part which contains said bear-
ing recess, and the frame being provided with
a fixed bearing member which extends into
sald bearing recess, a lever provided with
an apertured hub which fits and turns on

said ratchet teeth, and a pawl mounted on

said hub. __
6. A drilling machine comprising a frame,
a drill spindle mounted in said frame, said

- spindle being provided at its upper end with

QO

a bearing recess and the frame having a |

fixed bearing member which extends into
sald recess and being provided also with a

fixed bearing for therlower end of the spin- |

069,394

| dle through which_extends said lower end

of the spindle and said spindle having
ratchet teeth occupying substantially the en-
tire length of the same between its said up-
per end and its lower bearing, and two levers

provided with apertured hubs which fit and

turn on said ratchet teeth and occupy sub-
stantially the entire length of the said teeth,
and pawls mounted on said hubs.

-~ 7. A drilling machine comprising a frame,
a drill spindle mounted in the frame, said
spindle having at its upper end a bearing re-
cess and the frame being provided with a

- fixed bearing member which extends 1nto

said recess and being provided also with a
fixed bearing for the lower end of the spin-
dle through which extends the said lower end

of the spindle, a thrust bearing interposed
.between said upper end of the spindle and

the frame, said spindle being provided also
with ratchet teeth occupying substantially its
entire length between said thrust bearing and
its lower bearing, two levers provided with
apertured hubs which fit and turn on said

ratchet teeth and which oceupy substantially
the entire length of the said ratchet teeth,

and pawls mounted on said hubs.

40
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In testimony, that I claim the foregoing

as my invention I affix my signature in the
presence of two witnesses, this 3rd day of
May A. D. 1907. -

REINHOLD A. NORLING.

- Witnesses:
W. L. Hawx,
- A. M. Bo~nn.
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