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2,651,222
DRILLING MACHINE
Frfnk H. Mueller and John J. Smith, Decatur,

I1l., assignors to Mueller Co., Decatur, I, 3.
corporation of Illinois '
Application May 17, 1951, Serial No. 226,766

22 Claims, (CL 77—37).

This invention relates to & drilling. machine for. 1t is another object of this invention to provide
boring or tapping g, Supply pipe.or main; for such a drilling machine of the type described that is
burposes as inserting. 2. plpe: line stopper or a particularly adapted. for yse in tapping ' maing
valve therein or attaching a branch connection that ate under high Pressure. B C
thereto. Singe it usually is.desirable to bore or 5 It is st another. object. of this invention to

flow of ﬂui'd"théiﬁiﬁmﬁéﬁvé;id-.leitﬁ'dﬁ_t% escape of 10 mage, during a drilling operation or the extent of

Drilling. machines for- accomplishing these Dbrovide an improved drilling machine of the type
burboses are known in the art, ; +Suhj i in

to disadvantages which thig

overcome. In particular, mach:

described have been developed

driven, that is by  motor, su
air, connected directly. :the m
machines are also usually; provi

for automatically adve
In accordance with its cut

tion and cqnsequently_‘rel_atively inexpensive - to
manufacture, = - o .
Other objects and advantages of the invention
will be apparent from the following “description
and accompanying drawings, in which: = -
- Figure 1 is'an elevational view of g drilling
ing' the b machine embodying this invention ang lustrat-
The use of ing the machine mounted-in_ position to tap. a

type of ‘_r‘,r;xachine., how- Supply main, and With a driving motor. opera-
¢ to a situation which may, e some- tively connected thereto, : S
what dangerous. ,‘Whepgut:;h.‘_I_i;;gtgr';is,;q;__ Figure 2 is g view corresponding to Figure 1,
secured to the main body of the machine an, &he. but Nustrating the machine turned through g9g°
bit encounters an obstruction, the- resulting £X- and adapted for manual operation, "
: Ue. on.the mot T housing Figure 3 js o fragmentary longitudinal sec-
ut unduly, with dangerous tional view taken on line 8—3 of Figure 1, and
‘operator. In the event that  illustrating the drill bit in its mogt advanced
' Secured against moy 39 position. :
Figure 4 is fransverse sectional view taken on
line 4 of Figure 3,

counters an Obstri ‘ ne 4 L
Pigure 5 is gn enlarged transverse sectional

bvall, with resulting damage thereto, or bred gure !
bit. L T T view taken on line §—5 of Figyre 3,

Additionally, existing bower operable drilling 85 Flgure 6 is an enlargeq transverse sectional
machines are not readily convertible to hand view taken on line 6—6 igure 3. :
operation and are rather complicate -and cum- Flgure 7 is g fragmentary si e elevatione
bersome in design, AT e ,

It is, therefore, an object of this invention to
brovide 2 pawer operable drillin 1
type described which, in the eve
encountering an obstr utili
Ing excessive reapti or
operate the pit f
direction, to thereby re
from the obstruction’
reaction torque on th

It is another ject of
vide a power .operable

ion, ‘the

- be tapped, either py welding, as shown in Pig-
ures 1.agnd 2;.or by suitahle clamping means.(not
shown). Mounted op- the ‘upper end. of the
nipple 10 is a valve ‘14, y; sually of the gate type,
but in any event of sueh type that, when open,
type described Which is readily 2 smooth walled straight bore extends between
adaptable for manyal operation. the inlet and outlet ports thereof to permit 5
It is another object gf this' invention tg provide  drill bit Or boring b00l to pass thy i

& drilling machine of the . type. deseriped s i1 engagement with the pj )

poeans for readily asceftaiming th tate of tr ( ;
main aftér it has haeh tapped. YT
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vided as a unitary fitting. In use, the drilling
machine 16 is sealingly connected directly to the
valve {4 by means of an adapter fitting 18 and
the drill bit or boring tool 20 (see Figure 3) €X-
tends directly through the adapter 18, valve 14
and nipple 10 into engagement with the wall of
the pipe 12 to be gapped. After the drilling op-
eration has been completed and the pipe so
tapped, the drill bit is withdrawn through the
valve 14 and the latter closed. Thereafter the
drilling machine 16 and the adapter 18 may be
disconnected from the valve without escape of
fiuid from the main.
Referring now to Figure 3 of the drawings, &
drilling machine 16 embodying this invention
consists of an elongated tubular body 22 having
a smooth walled
through. The lower end of the body 22 is ap-
propriately threaded,

rotary movement within the bore 24 is a cylindri-
cal boring bar 28 having a threaded socket 30
at its lower end for reception of a drill chuck
32 or a like tool. The lower end of the boring
bar 28 is also provided with an enlarged circular
bearing suriace 34 which engages the wall of
the bore 24 to support the boring bar therein.
The upper end of the bore 24 is provided with
an annular bearing 36 for the boring bar, which
pearing is seated on & shoulder 38 in the bore
somewhat inwardly of its upper end. This same
end of the bore 24 is internally threaded for re-
ception of & packing gland 40 which operates
to compress packing 42 interposed between the
gland and the pearing. 36. The uUpper portion
of the boring bar 28 above the gland 40 is of re-
duced diameter and projects upwardly out of the
body 22. The bar 28 is provided with a square,
or otherwise suitably shaped, portion 44 adjacent
its upper end for appropriate .detachable con-
nection with means to rotate the bar, such as
the air motor 46 illustrated in Figure 1 or the
manually—operated ratchet wrench 48 illustrated
in Figure 2. .

. Rotatably mounted on the reduced portion of
the boring bar 28.is a gear case 50 having a re-
movable cover: 52 secured thereto by means of
bolts 54 and provided with a bore 56 there~
through for reception of the reduced portion of
the bar 28. The gear case 50 is secured on the
bar by a serew clamp 58 threaded onto the bar
against a thrust washer 60 which, in turn, en~
gages an exterior bearing surface 62 on the gear
Splined or keyed to the boring
bar 28 within the gear case 50 and bearing
against the underside of-the cover 52 is a drive
gear 64 of relatively small diameter which bears,
on its underside, against a spacer washer 66 also
mounted on the poring - bar. An anti-friction
thrust bearing assembly 68 is mounted on the
boring bar below and in-spaced relation to the
spacer washer 66. The thrust pearing assembly
68 bears against another washer 10 which rests
on a shoulder T2 on the boring bar formed by
the reduced portion thereof. Interposed between
the spacer washer 66 and the bearing assembly
68 is an inwardly directed annular flange 14 of
2 bit-feeding sleeve 16 that is rotatably mounted
on the boring bar and depends through a circular
pore 18 in the bottom of the gear case 50, to
extend concentrically over the body 22 for sub-
stantially the entire 1ength of the latter. A bush-
ing 80 is inserted between the inner edge of the
the surface of the bar 28. The
pody 22 is provided with an exterior feed thread

as at 26, for connection to -
the adapter fitting {8. Mounted for axial and 2

541
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bore 24 extending axially there-
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. .sleeve 16 relative

82 extending substantially throughout its entiré
length, which thread 82 is engaged by an in-
ternal thread 84 on the lower end of the sleeve

16.

1t will thus be seen that both the gear case
50 and the bif-feeding sleeve 18 are rotatably
mounted on the reduced portion of the boring
bar 28 but held against axial movement thereon
by the screw clamp 58 -and the shoulder 12 on
the bar. Hence, rotation of the bit-feeding
to the body 22 will produce
axial movement of the boring bar 28 within the
body to advance or retract the bit 20 or other
cutting. tool earried by the chuck 32.
. Preferably ~the annular surfaces of the gear

“¢ase which bear-against the boring bar 28 and
against the sleeve

:16 are increased by exterior
annular fianges 86 and 88, respectively. Since
fhe gear case 56 is adapted to be filled with oil,
suitable oil seals 90 and 82 are disposed in in-
terior annular grooves g4 and 96 in the walls
of the bores 56 and T8, respectively. A third an-
nular oil seal 97 is disposed jmmediately below
the washer 10 to ‘engage the inner surface of
the sleeve 16 and the surface of the boring bar
28. ) :

The sleeve 16 is automatically rotated to ad-
vance the bit during a drilling operation by 2
reduction gear drive from the boring bar. To
this end, that portion of the sleeve 16 disposed
within the gear case 50 has a large driven gear
98 splined or keyed thereto. This gear 98 meshes
with a2 small spur gear 100 fixed to @ stub shaft
{02 that is journalled in the cover 52 and bot-
tom of the gear case 50 in spaced parallel rela-
tionship to the boring bar 28. The stub shaft
§02 also has splined ‘or keyed thereto a larger
gear 104 which meshes with the small drive gear
64 on the boring bar to thereby drive the sleeve
16, upon rotation of the bar, in the same direc~
tion of rotafion as the boring bar. Preferably
the amount of reduction: in the gear drive and
the pitch of the feed thread 82 are correlated
to the cutting rate of the bit in order to feed
ortadvance he latter into the work at proper
rate.

The body 22 is provided with an enlarged por-
tion or relatively thick annular flanee 106 ad-
jacent the jower “énd- thereof. Secured to the
flange 106, as by welding or the like, and extend-
ing upwardly therefrom to provide an annular
space in which the bit feeding sleeve 16 is re-
celved, is a tubular ‘memiber 108 which termi-
nates somewhat below the upper end of the
pbody. The upper end of the tubular member
{108 is provided with an exterior annular flange
{10 that is recessed adjacent the sleeve 16 for
the reception of a dirt seal {i2, of felt or the
like, that bears against the sleeve and is held in
place by a removable annular cover f14. A ra-.
dial lug §16 is secured to the flange 110 for pur-
poses later described. . .

A radial port 118, controlled by a valve or
test-cock 120, extends through the enlarged por-
tion 106 of the body. This test-cock 120 is nor-
mally closed but can be opened to determine the
absence or presence and condition of fluid within
the bore 24 of the body. - Such determination
gives an indieation of the state of the main after
it has been tapped, whether the bit has pene-
trated the wall of the main, or whether the valve
{4 is open or closed after “the main has been
tapped. . T N -

The bit feeeding sleeve 16 has, adjacent the
lower end thereof, ,am_.}radyl'a",l.aperture {22 that
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may be aligned, by suitable relative rotation be- overcome the counteracﬁng'pressurg of the ap-
tween the sleeve ang the body 22, with radial erator on the handles 158, Hence, both the mo-
tool receiving openings 124 in the packing gland tor housing and the sear case 50 will start to turn
40, thus providing access to the gland for tight- or rofate in a direction obposite to that of the
ening or otherwise adjustipg the same. The 5 drill bit,. Assuming that the boring bar 28 nor-
upper end of the bit feeding sleeve 76 is also pro~- mally is driven in 3 clockwise direction, as viewed
vided with a radial weep hole 126 to ascertain in Figure 6 and as indicated by the arrows there-
leakage through the packing 42 and the glang 40. in, the retrogression of the gear case will swing

When the machine is to be driven by the motor the stub shaft 102 ang the gears 108 ang {04
46, as shown in Figure 1, a motor holder, indi- 10 mounted thereon counterclockwise in an are hay-
cated generally at 128, is employed, Such holder ing the boring . bar 28 as its center of rotation.
128 is brovided, on one side thereof, with g bair In other words, the result will be to effect coun-
of apertured ears 130 for pivotally and detach- terclockwise blanetary movement of the gears 150
ably mounting the holder on a post 132 that is and 108, With the driving gear 64 stationary,
received within g vertical bore 134 in g solid por- 15 because of the arrestment of the drill bit, the
tion of the gear case 50 and detachably secured counterclockwise planetary movement of the gear
therein by a thump serew 136. The post 132 has 184 will cause it 1o rotate about its own axis in
& horizontal bore 138 for. receiving a rod-like its normal bit advancing direction, i, e, counter-
element 139 that extends through the ears. 130 clockwise, with consequent rotation of the smaller
and is detachably secured in the bore 138 by a 29 spur gear 189 about the same axis in the same
thumb screw 140. The other side of the holder direction. The rotary movemens of this latter
128 is provided with g bivoted hook 142 engage- gear {89 will rotate the larger driven gear 93
able with g suitable keeper pin 144 secured to clockwise in itg normal bit-advancing direction.
the top of the gear case cover 52, to thus main- For a given degree or arc Of counterclockwise
tain the holder in upright Position. The holder 25 Planetary movement of the spur gear (00, how-
128 has a generally funnel-shaped aperture (45 . ever, because of the reduction ratios between the

detachably connected, as by an appropriately 30 ton of the gear {gg is smaller than the are

socketed member (not shown), to the comple- traversed by the counterclockwise planetary
mentary upper portion 44 of the boring bar. Ex- movement of the spur gear, with the consequent
tending vertically upwardly from the motor hold- result that the combined effect of the -eounter-

152 having a curveq Ubper end 154 which ex- g5 clockwise bit advancing rotation of the SDUr gear

Engaged between the curveg end 154 of the arm  Packwards his ounterclockwise relative to the
2nd an upper portion of the motor housing {50  Pody 22. This movement, of the gear 98 effects
Is a screw-operateq extensible spacer element {56  rotation of the sleeve 6 in a direction to With-
which is adapted, upon adjustment, to hold the 49 raw or retract the bit from the work. Such

motor 46 securely within the funnel-shaped aper-  retraction of the bit disengages the same from its
ture 146 of the hog der. i obstruction ang relieves 't,he excessive reaction

The motor 46, illustrated in Figyn 1,4 sorque on the motor housine, thereby breventing
gear reduction axir-operafii;e.cri1 tyie e'sincz chzogllf 0y dangerous Whip of the handles 158 Which

. . R . might tend to injure an operator, Upon freeing
e e B B
ations take place. Tt wil be realized, however, asain drive the same in g drilling divection anq
that other appropriate types of motors are read- P sequently drive the gear train to'advg;nge tt-l;e
Ly adaptable for-driving the drilling machine. ~ Pit info the work. 1 o obstruction is again
-0 motor housing 150 is provided vt - pair 5o ¢ oountered, i wil be evident that the aforemen.-

E.‘ dri%ling operazlilon in tzrder to counteract Teac- g{l)lric;g'lgl?eatﬁzlaét;g;eng‘rmsrma_llf aéﬁ’d‘iv iﬁ?cﬁ%éiﬁdg?ﬁy
lon torque on: the mo r housing. Secured for ; o "of conea Blon con-
vertical adjustment on the upstanding arm isa 55 gﬁgjﬁ’ the  operator 8% of course, stop. the
;ifén glnlf,raé?rfmgels‘lc!&%ds.hown@; st 1;? If,i sures 1 Referring now to Figure 2 of. the drawings,

, g d arm Whic engages when it is desired to oberate the drilling ma. -
bivery ol the handles 158 and thereny nee: chine by hiand, the motor 45 ang its norey i28
tively brevents relative rotation between the are removed from the machine. together with the
motor housing 150 ang the gear case 50 by reason g detachable holder-supporting post 135, “The
the motor holder 128 ang the gear case, . shochet wrench 48 g, then. be ghplied to the

During operation of the motor, reaction torque
on the motor housing 159 easily may he coun- 1€ ]
teracted by the operator. by g light Dressure on 85 Wwith a reduced #]
the handles 58, thereby also holding the gegr in Wi i
case 80 against rotation, Since the case is fixed retaining nut (gg
against rotation, the rotation of the boring bar manual operation

sleeve 18, by reason of the reduction gear drive, 70 vided fop arresting rotation of the case relative t
in a direction te effect advance of the bit into the body 22 5o that, the gear train can automati-
the work. If, however, the hit encounters an ob- cally effect appropriate bit;-.adva;hg,ing rot,

struction. oy otherwise becomeg Jammed in it the sleeve 76, To this end the radia] J y
rotary - movement, the reaction. torgue on the the upper end of the tubulay ember 108 is pro-
motor housing {50 will suddenly Increase. and 75 vided with g vertical hore {68 alignable.with -th
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post-receiving pore 134 in the gear case. Inser-
tion of the rod 139 through both bores 134 and
168, as shown in Tigure 2, fixes the gear case
against rotation. 1t will be noted that the rod
{39 thus serves & dual purpose. It is also point-
ed out that this same rod 139 has a bend at one
end thereof that provides & 1ateral arm 170. This
arm 170 may be inserted in the bore 168 in the
lug {16 and the rod 138 employed as & torque
wrench for serewing the body of the drilling ma-
chine into the adapter 18. In like manner, the
rod can be used as 2 torque wrench, in conjunc-
tion with the vertical bore 134 in the gear case or
the horizontal bore 138 in the post 132 (with the
motor removed), to effect rotation of the gear
case clockwise, and thus provide accelerated ad-
vance, or counterclockwise, and thus provide ac-
celerated retraction, of the bit. Such accelerated
advance of the bit may be desirable during some
manual drilling operations wherein the design
automatic feed rate is less than the capacity or
cutting rate of the bit.

The radial lug 1i8 on the upber end of the
tubular member {08 is provided with another
vertical bore 172 paraliel to and spaced from the
pore 168. The bore 112 is adapted to receive 2
rod-like member 174 which is secured therein by
a thumb screw {16 for adjustment longitudinally
of the tubular member {88. The bit advaneing
gleeve 16 is provided near its upper end with an
exterior circumferential indicium line 78 for as-
sociation with a pointer 188 on the member {74
Tn use, the drilling machine is connected to the
adapter 18 and the bit advanced, by rotation of
the sleeve 186, until the bit contacts the pipe to
be tapped.- Thereupon the pointer 180 is adjust-
ed a distance below the line 178 equal to the depth
of the cut to be effected, i. €., the thickness of the
pipe wall. 1t will thus be seen that after the
drilling operation commences the distance be-
tween the line 178 and the pointer 130 will pro-
vide a ready indication of the depth of the cut
still to be effected in order to penetrate the pipe.
Tn the alternative, if the pointer {80 is set at the
indicium line {18 when the bit contacts the pipe,
the distance between the pointer and the line
after the drilling operation commences will give
an indication of the depth of the cut effected ab
any time during the drilling operation. A gland
adjusting tool 182, for insertion through the
aperture (22, may be conveniently detachably
mounted on the lower end of the rod-like mem-
ber iT4.

1t will thus be seen that the objects of the in-
vention have been accomplished both fully and
effectively by an improved drilling machine. It
also will be realized that various changes and
modifications may pe made in the specific ems=
bodiment which has been disclosed to illustrate
the prineiples of the invention, Therefore, this
jnvention includes all modifications which are
encompassed by the spirit and scope of the fol-
jowing claims.

We claim:

1. In a drilling machine, the combination com-
prising: a hollow tubular body adapted to be
fixedly mounted during drilling operations; a
boring bar mounted for axial and rotary move-

ent within said body, said bar having one end
thereof adapted for connection to a drilling tool
and the other end thereof projecting out of said
vody for connection to & driving motor; rotatable
tool feeding means operatively connecting said
bar and said body for axial movement of said
par by rotation of said means; gear carrying
means mounted for rotation about the axis of

sald har; gear means carried in part by sald gear
carrying means and operatively connecting said
bar_ to said tool feeding means for reductively
driving the latter from the former and for effect~

5 ing accelerated tool-advancing rotation of said
tool feeding means by rotation of said gear carry-
ing means in the direction of drilling rotation of
said bar; and means for mounting a bar-driving
motor on said gear carrying means with the motor

10 housing in fixed relation thereto, said gear carry-
ing means being adapted to be yieldably re-
strained against rotation during operation of the
motor. to drive said boring bar,

2. The structure defined in claim 1 in which

15 the tool feeding means is rotatable about an axis
aligned with the axis of the boring bar.

3, The structure defined in claim 1 in which
the gear carrying means is mounted for rotation
on the projecting end of the boring bar.

o9 4. The structure defined in claim 1 in which
the gear carrying means comprises a gear case
mounted for rotation on the projecting end of
the boring bar and the gear means comprises &
stub shaft journalled within said case parallel

95 toand spaced from gaid bar, a pair of gears fixed
to said shaft, and a pair of gears fixed to said
par and the tool feeding means, respectively, and
meshing with sald first mentioned pair of gears.

5 The structure defined in claim 1 in which

50 the tool feeding means comprises a sleeve con-
centric with the body, threadedly engaged there-
with, and swivelly connected to the poring har.

6. The structure defined in claim 1 in which
the motor-mounting means comprises & post re-

35 movahly mounted in an aperture in the gear
carrying means, said aperture being parallel to
the axis of the poring bar.

7. The structure defined in claim 1 in which
the motor-mounting means comprises a post re-

40 movably mounted in an aperfure in the gear
carrying means and including means fixed to the
body and having an aperture alignable with said
first mentioned aperture, whereby said gear car-
rying means may be locked against rotation for

45 hand operation of the boring bar by inserting
2 rod through both said apertures.

8. The structure defined in claim 1 including
means defining alignable apertures in the gear
carrying means and in the body, and rigid means

50 for insertion through both said apertures to block
said gear carrying means against rotation for
hand operation of the boring bar.

. 9. A drilling machine for tapping a supbly pipe
or main comprising:'a hollow tubular body adapt-

55 ed to be fixedly secured to a pipe to be tapped;
a boring bar extending axially within said body
and mounted for rotative and axial movement
relative thereto, one ‘end of said bar sealingly
projecting out of said body and being adapted

80 for connection to & driving motor and the other
end of said bar being connectable to a drill bit;
5 rotatable bit feeding sleeve swivelly connected
to said one bar end and threadedly engaged with
said body for effecting axial movement of said

65 bar upon rotation of said sleeve; a gear €ase
rotatably mounted on said projecting end of said
par: a reduction gear train mounted in part on
said case and operatively connecting said bar to
said sleeve for rotation of the latter to advance

70 the bit upon arilling rotation of said bar, said
gear train also being effective o rotate said sleeve
in a bit-advancing direction upon rotation of
said case in the direction of drilling rotation of

~ sald bar; and means for detachably mounting a

75 motoy on said case, with the motor housing in
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“fixed relation thereto, for driving connection to
‘said. bar, said case being adapted to be yieldingly
-restrained -against rotation. during .operation of
the motor, whereby when the reaction torque of

‘case will rotate in a )
of said gear train, bit-retracting rotation of said
sleeve to thereby relieve the excessive reaction
-torque without undue whipping of the motor and
‘said -gear case. .

10. A drilling machine. - for tapping a supply
pipe or main comprising: -a hollow tubular body
adapted to be fixedly
tapped; a boring. bar extending axially within
said body and -mounted for rotative and axial
movement relative thereto, one end of said bar
sealingly projecting out. of saiq body and being
adapted for ‘connection to a driving motor and

gear case rotatably mounted on said brojecting
end of said bar; a'reduction gear train mounted
in part on said case and operatively connecting
said bar to said sleeve for rotation of the latter
to advance the bit iipon drilling rotation of said
bar, said gear train also being effective to rotate
said sleeve in g bit-advancing direction upon rota,.-
tion of said case in the direction of drilling rota-
tion of said bar; and a motor detachably mounted
on said case, with the motor housing in fixed rela-
tion thereto, ang operatively connected to said
bar for driving the same, said case being adapted
to be yieldingly restrained against rotation during
operation of said motor, whereby when the re=
action torque of said motor suddenly becomes
excessive, as by the drill hit encountering an oh-
struction, said gear case will rotate in a direction
to effect, by means of said gear train, bit-retract-
ing rotation of said sleeve to thereby relieve the
excessive reaction torque without undue whipping
of said motor and gear case.

11. In a drilling machine for tapping a supply
pipe or main under bressure, the combination
comprising: a hollow tubular body having one
end thereof adapted to be fixedly secured to a
pipe to be tapped ; & boring bar extending axially
within said body and mounted for rotative and
axial movement relative thereto, one end of said
bar projecting out 0f the other end of said body
for connection to means to rotate said bar and
the other end of said bar being connectable to a
drill bit; a rotatable bit-feeding sleeve swivelly
connected to said projecting end of said bar and
threadedly engaged over said body; means for
rotating said sleeve; packing interposed hetween
said body and said bar adjacent said projecting
end of the latter; a gland nut threadedly en-
gaging said body for compressing said packing
and having adjusting-tool engageable means; and
means defining an aperture in said sleeve align-
able with said tool engageable means on said nut
for insertion of g, nut-adjusting tool through said
aperture into operative engagement with said nut.

12. The structure defined in claim 11 in which
the aperture is disposed adjacent that end of the
sleeve remote from the swivel connection thereof
with the bar.

13. In a drilling machine for tapping a supply
pipe or main, the combination comprising: g hol-~
low tubular body adapted to be fixedly secured
to a pipe to be tapped; a boring bar extending

secured to a pipe to be

10 -
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-axially within saiq body and mounted for rotative

aqd axial movement, relative thereto ; one-end of

‘sleeve connected to said bar for axial movement
:thferewith and disposed. over said body, said sleeve

being provided with a circumferentig] indicium
line; and -pointer means mounted on said body

14. In a drilling machine-for tapping g supply
pipe or main the combination comprising: a hol-

being  connectable to.a drill hit; a bit feeding
sleeve swivelly comnected to said projecting end
of said bar and threadedly engaged over -said
body; means for rotating said sleeve; and a tube
secured at one end thereof to said -one end of
said hody and enclosing said sleeve, the other
end of said tube being disposed adjacent said
other end of said body.

15. The structure defined in claim 14 including
means on the other engd of said tube for rotating
the body in order to secure the same in fixed rela.
tion to a pipe to be tapped.

18. The structure defined in claim 14 including
4 gear case rotatably mounted on the projecting

on said case and operatively connecting said bar
to the bit feeding sleeve for rotation of the latter
upon rotation of said bar.,

17. The structure defined in claim 14 ineluding
& gear case rotatably mounted on the projecting
end of the bar; a gear train mounted in part on
said case and operatively connecting said bar to
the bit feeding sleeve for rotation of the latter
ubon rotation of said bar; and rigid means adapt-
ed o detachably connect said gear case to the
other end of the tube against relative rotation
therehetween.

18. The structure defined in claim 14 including
& gear case rotatably mounteq on the projecting
end of the bar; a gear train mounted in part on
said case and operatively connecting said bar to
the bit feeding sleeve for rotation of the latter
upon rotation of said bar; a radial lug on the
other end of the tube ; and meang defining align-
able apertures through said Ilug and said gear
case for reception of bar-like means to brevent
relative rotation between said case and said body.

19. The structure defined in claim 14 including
& radia) lug on the other end of the tube; and a
pointer mounted on said lug for adjustment axial-
1y of the sleeve, said sleeve having a circumferen-
tial indicium line thereon for indicating, in as~
sociation with said pointer, the extent of axial
movement of the bit during tapping operations.

20. In a drilling machine for tapping a supply
pipe or main the combination comprising: a hol-
low tubular body having one eng thereof adapted
to be fixedly secured to a pipe to be tapped; a
boring bar extending axially within said body
and mounted for rotative and axig] movement
relative thereto; one end of said bar projecting
from the other end of said body for connection
to means to rotate said bar and the other end of
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said bar being connectable to a drill bit; a bib
seeding sleeve swivelly connected to said project-
ing end of said bar and threadedly engaged Over
said body; means for rotating said sleeve; and
a tube secured at one end thereof to said one end
of said body and enclosing said sleeve, the other
end of said tube terminating adjacent said other
end of said body; 2 radial lug on the other end
of said tube and having an aperture therethrough
parallel to the axis of sald bar; and a pointer
mounted in said aperture for adjustment axially
of said bar, said sleeve having a circumferential
‘jndicium line thereon for indicating, in associa-
tion with said pointer, the extent of axial move-
ment of the bit during tapping operation.

91. A drilling machine for tapping a supply
pipe or main comprising: a hollow tubular body
having one end thereof adapted to e fixedly se-
cured to a pipe to be tapped; & boring bar con-
centrically mounted for axial and rotative move-
ment within said body, one end of said bar seal-
ingly projecting from the other end of said body
for connection to means to rotate said bar and
the other end of said bar being connectable te
o drill bit; a bit feeding sleeve threadedly en-
gaged over said pbody and having one end there-
of swivelly connected to said projecting bar end
for advancing and retracting the bit by rotation
of said sleeve; a gear case rotatably mounted on
said projecting bar end against axial movement
thereon and enclosing said swivelly-connected
sleeve end; a pair of‘axially-spaced gears fixed
to said bar and said sleeve, respectively, within
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said case; a rotatable shaft mounted within said
case parallel to said bar; & pair of axially-spaced
gears carried by said shaft and meshing with sald
first-mentioned pair of gears for rotating said
sleeve by rotation of said bar, all of said gears
constituting a reduction drive for said sleeve; and
pracket means for detachably mounting a motor
on said case, with the motor housing in fixed rela-
tion thereto, for driving connection to said pro-
jecting bar end.

22. The structure defined in claim 21 including
2 tube having one end thereof fixed to the said
one end of the body and extending substantially
the length of the same in enclosing relationship
with the bit-feeding sleeve; a radial lug on the
other end of said sleeve; means defining align-
able apertures in said lug and the gear case; and
rod-like means insertable through said apertures
for securing sald case against rotation.

R

ANK H. MUELLER.
JOHN J. SMITH.
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