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UNITED STATES 

2,651,222 

PATENT OFFICE 
2,651,222. 

Frank H. Mueller and John J. Smith, Decatur, 
assignors to Mueller Co., Decatur, Ill., a. corporation of Illinois 

Applieatio '' - a -s. -a-, -v- - 

This invention relates to a drilling machine for 
boring or tapping a supply pipe or main, for Such 
purposes as inserting, a pipeline Stopper or a 
valve therein or attaching a branch connection 
thereto. Since it usually is desirable to bore or 
tap such a main without discontinuing the Serv 
ice, this invention relates to drilling machines of the type particularly designed to be secured to a 
main to tap the same with utting off the 
flow of fluid therethrough and without escape of 
fluid therefrom as a result of the tapping opera tion. 

Drilling. machines for accomplishing these 
purposes are known in the art, but are: subject to disadvantages 
overcome. In particular, 
described have been develop 
driven, that is by a motor, 
air, connected directly to th 
machines are also usually provide 
for automatically adva t 
in accordance with its a powerful motor in 

Additionally, existi 
machines are not res -2. 
operation and are rather complicated and c 
bersome in design. ...Y. v. 1: - - - 

It is, therefore, an object of this provide a power operable drillin 

May 17, 1951, serial No. 226,766 
(C1.77-37): 

2 
It is another object of this invention to provide 

a drilling machine of the type described that is 
particularly adapted for use in tapping mains 
that aire under high pressure, - - - 

5. It is still another object of this invention to 
provide a drilling machine of the type described 
With conveniently accessible and readily adjust 
able means for indicating either the extent of 
advance of the bit, i. e., the depth of the cut 

l0 made, during a drilling operation or the extent of 
advance necessary to complete the cut. 

It is a further object of this invention to 
provide an improved drilling machine of the type 
described which is relatively simple in construc-. 

l6 tion and consequently relatively inexpensive to 
manufacture. - - - - - - . . . 

Other objects and advantages of the invention 
Will be apparent from the following description 
and accompanying drawings, in which: 

s. 20 Figure 1 is an elevational view of a drilling 
machine embodying this invention and illustrat 
ing the machine mounted in position to tap a 
Supply main, and With a driving motor opera 
tively connected thereto. . . . 

Figure 2 is a view corresponding to Figure 1, 
but illustrating the machine turned through 90° 
and adapted for manual operation. ... - 
Figure 3 is a fragmentary longitudinal sec 

tional view taken on line 3-3 of Figure 1, and 
illustrating the drill bit in its most advanced position. 

Eigge. 4 is a tEansverse Sectional view taken on line 4-4 of Figure 3. 
Figure 5 is an enlarged transverse sectional view taken online 5-5 of Figure 3. 
Figure 6 is an enlarged transverse sectional view taken online 6-6 of Figure 3. 
Figure is a fragmentary side elevational view corresponding to Figure. 1 and taken from the right-hand side of the latter figure. 
Referring now to the drawings, prior to the 

tapping 9peration a nipple 0 or other suitable 
type of threaded fitting is mounted in upstand 
ing position 9n the Supply pipe or main 2 to 
be tapped, either by Welding, as shown in Fig 
ules land 2, or by Suitable clamping means (not 
shown). Mounted on the upper end of the 
nipple to is a valve 14, usually of the gate type, 
but in any event of such type that, when open, 
a smooth Walled straight bore extends between the inlet and outlet ports thereof to permit a 
drill bit or boring tool to pass therethrough into 
engagement with the pipe 2. Such valve 4 is 
shown as a separate element in Figures 1 and 2, 

valve 4 can be pro 
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vided as a unitary fitting. In use, the drilling 
machine 6 is sealingly connected directly to the 
valve 4 by means of an adapter fitting 8 and 
the drill bit or boring tool. 20 (see Figure 3) ex 
tends directly through the adapter 8, valve 4 
and nipple O into engagement with the wall of 
the pipe 2 to be tapped. After the drilling op 
eration has been completed and the pipe SO 
tapped, the drill bit is Withdrawn through the 
valve 4 and the latter closed. Thereafter the 
drilling machine 6 and the adapter 8 may be 
disconnected from the valve without escape of 
fluid from the main. - - - - 

Referring now to Figure 3 of the drawings, a 
drilling machine 6 embodying this invention 
consists of an elongated tubular body 22 having 

5 

O 

82 extending substantially throughout its entire 
length, which thread 82 is engaged by an in 
ternal thread 84 on the lower end of the sleeve 
6. It will thus be seen that both the gear case 
50 and the bit-feeding sleeve 76 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 72 on 
the bar. Hence, rotation of the bit-feeding 

... sleeve T G relative to the body 22 will produce 

15 

a smooth walled bore 24 extending axially there 
through. The lower end of the body 22 is ap 
propriately threaded, as at 26, for connection to 
the adapter fitting 8. Mounted for axial and 
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 surface 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 
bearing is seated on a 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 a packing gland 40 which operates 
to compress packing 42 interposed between the 
gland and the bearing 36. The upper 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 screw clamp 58 threaded onto the bar 
against a thrust washer 60 which, in turn, en 
gages an exterior bearing surface 62 on the gear 
case cover. 52. 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 boring 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 bearing assembly 
68 bears against another washer 70 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 4 of 
a bit-feeding sleeve 76 that is rotatably mounted 
on the boring bar and depends through a circular 
bore 78 in the bottom of the gear case 50, to 
extend concentrically over the body 22 for sub 
stantially the entire length of the latter. A bush 
ing 80 is inserted between the inner edge of the 
flange T4 and the surface of the bar 28. The 
body 22 is provided with an exterior feed thread 
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axial movement of the boring bar 28 within the 
body to advance or retract the bit 20 or other 
cutting tool carried by the chuck 32. 

Preferably the annular surfaces of the gear 
case which bear against the boring bar 28 and 
against the sleeve; 76 are increased by exterior 
annular flanges 86 and 88, respectively. Since 
the gear case 5G is adapted to be filled with oil, 
suitable oil seals 90 and 92 are disposed in in 
terior annular grooves 94 and 96 in the walls 
of the bores 56 and 78, respectively. A third an 
nular oil sea 97 is disposed immediately below 
the washer 70 to engage the inner surface of 
the sleeve 76 and the surface of the boring bar 
28. The sleeve 76 is automatically rotated to ad 
vance the bit during a drilling operation by a 
reduction gear drive from the boring bar. To 
this end, that portion of the sleeve T6 disposed 
within the gear case 50 has a large driven gear 
98 splined or keyed thereto. This gear 98 meshes 
with a small spur gear 00 fixed to a 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 
f02 also has splined or keyed thereto a larger 
gear 04 which meshes with the small drive gear 
64 on the boring bar to thereby drive the sleeve 
76, upon rotation of the bar, in the same direc 
tion of rotation 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 

advance the latter into the work at proper 
rate. The body 22 is provided with an enlarged por 
tion or relatively thick annular flange C6 ad 
jacent the lower end thereof. Secured to the 
flange 06, as by welding or the like, and extend 
ing upwardly therefrom to provide an annular 
space in which the bit feeding sleeve 76 is re 
ceived, is a tubular member 08 which termi 
nates somewhat below the upper end of the 
body. The upper end of the tubular member 
f08 is provided with an exterior annular flange 
f ?o that is recessed adjacent the sleeve 76 for 
the reception of a dirt seal 2, of felt or the 
like, that bears against the sleeve and is held in 
place by a removable annular cover f4. A ra 
dial lug 6 is secured to the flange if 0 for pur 
poses later described. . . . 
A radial port f8, controlled by a valve or 

test-cock 20, extends through the enlarged por 
tion 06 of the body. This test-cock 20 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 indication 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. . . . . , 
The bit feeeding sleeve. T6 has, adjacent the 

lower end thereof, a radial aperture 22 that 
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may be aligned, by suitable relative rotation be: 
tween the sleeve and the body 22, with radial tool receiving openings 24 in the packing gland 
40, thus providing access to the gland for tight 
ening or otherwise adjusting the same. The 
upper end of the bit feeding sleeve T6 is also pro 
vided with a radial weep hole 26 to ascertain 
leakage through the packing 42 and the gland 40. 
When the machine is to be driven by the motor 

46, as shown in Figure 1, a motor holder, indi 
cated generally at 28, is employed. Such holder 
28 is provided, on one side thereof, with a pair 
of apertured ears 30 for pivotally and detach 
ably mounting the holder on a post 32 that is 
received within a vertical bore 34 in a solid por 
tion of the gear case 50 and detachably Secured 
therein by a thumb screw 36. The post 32 has 
a horizontal bore f38 for receiving a rod-like 
element 39 that extends through the ears 30 
and is detachably secured in the bore 38 by a 
thumb screw f40. The other side of the holder 
f28 is provided with a pivoted hook 42 engage 
able with a suitable keeper pin 44 secured to 
the top of the gear case cover 52, to thus main 
tain the holder in upright position. The holder 
28 has a generally funnel-shaped aperture 46 

that is aligned with the boring bar 28 and adapt 
ed to receive the nose 48 of the motor housing 
50 So that the motor shaft (not shown) may be 

detachably connected, as by an appropriately 
socketed member (not shown), to the comple 
mentary upper portion 44 of the boring bar. Ex 
tending vertically upwardly from the motor hold 
er 28 at one side of the aperture 46 is an arm 
52 having a curved upper end 54 which ex 

tends over the projected axis of the motor shaft. 
Engaged between the curved end 54 of the arm 
and an upper portion of the motor housing 50 
is a screw-operated extensible spacer element 56 
which is adapted, upon adjustment, to hold the 
motor 46 securely within the funnel-shaped aper ture 46 of the holder. 
The motor 46, illustrated in Figure 1, is of the 

gear reduction air-operated type since com 
pressed air usually is the most readily available 
Source of power at locations where tapping oper 
ations take place. It will be realized, however, 
that other appropriate types of motors are read 
ily adaptable for driving the drilling machine. 
The motor housing 50 is provided with a pair 
of oppositely extending radial arms or handles 
58 which are grasped by the operator during 

a drilling operation in order to counteract reac 
tion torque on the motor housing. Secured for 
vertical adjustment on the upstanding arm is a 
clamping member 60, shown best in Figures 1 
and 7, having a slotted arm f62 which engages 
Over one of the handles f58 and thereby posi 
tively prevents relative rotation between the 
motor housing 50 and the gear case 50 by reason 
of the rigid but detachable connection between 
the motor holder 28 and the gear case. . 
During operation of the motor, reaction torque 

on the motor housing 50 easily may be coun 
teracted by the operator by a light pressure on 
the handles 58, thereby also holding the gear 
case 50 against rotation. Since the case is fixed 
against rotation, the rotation of the boring bar 
by the motor Will cause reduced rotation of the 
sleeve 75, by reason of the reduction gear drive, 
in a direction to effect advance of the bit into 
the work. If, however, the bit encounters an ob 
struction or otherwise becomes jammed in its 
rotary movement, the reaction torque on the 
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overcome the counteracting pressure of the op 
erator on the handles 58. Hence, both the mo 
tor housing and the gear case 50 will start to turn 
or rotate in a direction opposite to that of the 
drill bit. Assuming that the boring bar 28 nor 
mally is driven in a clockwise direction, as viewed 
in Figure 6 and as indicated by the arrows there 
in, the retrogression of the gear case will swing 
the stub shaft 02 and the gears fo0 and 04 
mounted thereon counterclockwise in an arc hav 
ing the boring bar 28 as its center of rotation. 
In other Words, the result will be to effect coun 
terclockwise planetary movement of the gears 60 
and 04. With the driving gear 64 stationary, 
because of the arrestment of the drill bit, the 
counterclockwise planetary movement of the gear 
(4 will cause it to rotate about its own axis in 

its normal bit advancing direction, i.e., counter 
clockwise, with consequent rotation of the smaller 
spur gear f09 about the same axis in the same 
direction. The rotary movement of this latter 
gear f06 will rotate the larger driven gear 98 
clockwise in its normal bit-advancing direction. 
For a given degree or arc of counterclockwise 
planetary movement of the spur gear 100, how 
ever, because of the reduction ratios between the 
gears 63 and 64 and the gears 09 and 98, the 
arc through which the large driven gear 98 is ror 
tated in a clockwise direction by reason of rota 
tion of the gear 80 is smaller than the arc 
traversed by the counterclockwise planetary 
movement of the spur gear, with the consequent 
result that the combined effect of the counter 
clockwise planetary movement and counter 
clockwise bit advancing rotation of the spur gear 
is to cause the larger driven gear 98 to rotate 
backwards or counterclockwise relative to the 
body 22. This movement of the gear 98 effects 
rotation of the sleeve, i. 6 in a direction to with 
draw or retract the bit from the work. Such 
retraction of the bit disengages the same from its 
obstruction and relieves the excessive reaction 
torque on the motor housing, thereby preventing 
any dangerous whip of the handles, 58 which 
night tend to injure an operator. Upon freeing 
the drill bit from its obstruction, the motor will 
again drive the same in a drilling direction and 
consequently drive the gear train to advance the 
bit into the Work. If an obstruction is again 
encountered, it will be evident that the aforemen 
tioned cycle will be repeated so that the motor 
housing and the handles Will be oscillated 
through a relatively small arc with no tendency 
to injure the Operator. If such oscillation con 
tinues, the operator may, of course, stop the motor. 

Referring now to Figure 2 of the drawings, 
when it is desired to operate the drilling ina 
chine by hand, the motor 46 and its holder 28 
are removed from the machine together with the 
detachable holder-supporting post 32. The 
ratchet Wrench 48 may then, be applied to the 
shaped portion 44 of the upper end of the boring 
bar for manual turning of the same. If desired, 
the upper end of the boring bar may be provided 
With a reduced threaded extension f64, best 
shown in Figure 3, for receiving a ratchet 
retaining nut 66, as shown in Figure 2. For 
manual operation, since the gear case 30 is freely 
rotatable on the boring bar 28, means are pro 
Vided for arresting rotation of the case relative to 
the body 22 So that the gear train can automati cally effect appropriate bit-advancing rotation of 
the sleeve 76. To this end the radial lug i? 6 on 
the upper end of the tubular member 108 is pro motor housing 50 will suddenly increase, and 75 vided with a vertical bore? 68 alignable with the 
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post-receiving bore 34 in the gear case. Inser 
tion of the rod 39 through both bores 34 and 
68, as shown in Figure 2, fixes the gear case 
against rotation. It will be noted that the rod 
39 thus serves a dual purpose. It is also point 
ed out that this same rod 39 has a bend at one 
end thereof that provides a lateral arm 70. This 
arm 70 may be inserted in the bore 68 in the 
lug 6 and the rod 39 employed as a torque 
Wrench for screwing the body of the drilling ma 
chine into the adapter 8. In like manner, the 
rod can be used as a torque wrench, in conjunc 
tion. With the vertical bore 34 in the gear Case Or 
the horizontal bore 38 in the post 32 (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 6 on the upper end of the 
tubular member 08 is provided with another 
vertical bore 2 parallel to and spaced from the 
bore f 68. The bore 72 is adapted to receive a 
rod-like member 74 which is secured therein by 
a thumb screw 76 for adjustment longitudinally 
of the tubular member f08. The bit advancing 
sleeve 76 is provided near its upper end With an 
exterior circumferential indicium line f8 for as 
sociation with a pointer 89 on the member 74. 
In use, the drilling machine is connected to the 
adapter 8 and the bit advanced, by rotation of 
the sleeve 76, until the bit contacts the pipe to 
be tapped. - Thereupon the pointer 8 is adjust 
ed a distance below the line 18 equal to the depth 
of the cut to be effected, i. e., the thickness of the 
pipe wall. It will thus be seen that after the 
drilling operation commences the distance be 
tween the line 78 and the pointer 80 will pro 
vide a ready indication of the depth of the cut 
still to be effected in order to penetrate the pipe. 
In the alternative, if the pointer 80 is set at the 
indicium line f8 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 at 
any time during the drilling operation. A gland 
adjusting tool 82, for insertion through the 
aperture 22, may be conveniently detachably 
mounted on the lower end of the rod-like men 
ber 74. It 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 be made in the specific en 
bodiment which has been disclosed to illustrate 
the principles of the invention. Therefore, this 
invention includes all modifications which are 
encompassed by the spirit and Scope of the foll 
lowing 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 
ment 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 
body for connection to a driving motor; rotatable 
tool feeding means operatively connecting said 
bar and said body for axial movement of Said 
bar by rotation of said means; gear carrying 
means mounted for rotation about the axis of 
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said bar; gear means carried in part by said gear 
carrying means and operatively connecting Said 
bar to said tool feeding means for reductively 
driving the latter from the former and for effect 
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 
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 
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. 

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 a 
stub shaft journalled within said case parallel 
to and spaced from said bar, a pair of gears fixed 
to said shaft, and a pair of gears fixed to Said 
bar and the tool feeding means, respectively, and 
meshing with said first mentioned pair of gears. 

5. The structure defined in claim 1 in which 
the tool feeding means comprises a sleeve con 
centric with the body, threadedly engaged there 
with, and swivelly connected to the boring bar. 

6. The structure defined in claim 1 in which 
the motor-mounting means comprises a post re 
movably mounted in an aperture in the gear 
carrying means, said aperture being parallel to 
the axis of the boring bar. 

7. The structure defined in claim 1 in which 
the motor-mounting means comprises a post re 
movably mounted in an aperture 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 
hand operation of the boring bar by inserting 
a rod through both said apertures. 

8. The structure defined in claim including 
means defining alignable apertures in the gear 
carrying means and in the body, and rigid means 
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 supply pipe 
or main comprising: a hollow tubular body adapt 
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 
for connection to a driving motor and the other 
end of said bar being connectable to a drill bit; 
a rotatable bit feeding sleeve swivelly connected 
to said one bar end and threadedly engaged with 
said body for effecting axial movement of Said 
bar upon rotation of Said sleeve; a gear case 
rotatably mounted on said projecting 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 upon drilling rotation of said bar, said 
gear train also being effective to rotate said sleeve 
in a bit-advancing direction upon rotation of 
Said case in the direction of drilling rotation of 
Said bar; and means for detachably mounting a 
motor on Said case, with the motor housing in 



9 
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 
the motor suddenly becomes excessive, as by the 
drill bit encountering an obstruction, said gear 
case will rotate in a direction to effect, by means 
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 
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adapted 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 for connection to a driving motor and 
the other end of said bar being connectable to 
a drill bit; a rotatable bit feeding sleeve swively 
connected to said one bar end, and threadedly 
engaged with said body for effecting axial move 
ment of said bar upon rotation of said sleeve; a 
gear case rotatably mounted on said projecting 
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 upon drilling rotation of said 
bar, said gear train also being effective to rotate 
said sleeve in a 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, and 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 bit encountering an ob 
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 pressure, the combination 
comprising: a hollow tubular body having one 
end 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 
axial movement relative thereto, one end of Said 
bar projecting out of 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 swively 
connected to said projecting end of Said bar and 
threadedly engaged over said body; means for 
rotating said sleeve; packing interposed between 
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 a 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: a hol 
low tubular body adapted to be fixedly secured 
to a pipe to be tapped; a boring bar extending 
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axially within said body and mounted for rotative 
and axial movement relative thereto; one end of 
said bar projecting from said body for connection 
to means to rotate said bar and the other end 
of Said bar being connectable to a drill bit; a 

- sleeve Connected to said bar for axial movement 
therewith and disposed over said body, said sleeve 
being provided with a circumferential indicium 
line; and pointer means mounted on said body 
for adjustment axially of said sleeve for indicat 
ing, in association. With said indicium line, the 
extent of axial movement of the bit during tap ping operations. 

14. In a drilling machine for tapping a supply 
pipe or main the combination comprising: a hol 
low tubular body having one end 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 axial movement relative 
thereto; one end of said bar projecting out of 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 bit feeding 
sleeve swively connected 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 body 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 end of said tube for rotating 
the body in order to secure the same in fixed rela 
tion to a pipe to be tapped. 

16. The structure defined in claim 14 including 
a gear case rotatably mounted on the projecting 
end of the bar and 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. 

17. The structure defined in claim 14 including 
a 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 
upon rotation of said bar; and rigid means adapt 
ed to detachably connect said gear case to the 
other end of the tube against relative rotation therebetWeen. 

18. The structure defined in claim 14 including 
a 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 
upon rotation of said bar; a radial lug on the 
other end of the tube; and means defining align 
able apertures through said lug and said gear 
case for reception of bar-like means to prevent 
relative rotation between said case and said body. 

19. The structure defined in claim 14 including 
a radial lug on the other end of the tube; and a 
pointer mounted on said lug for adjustment axial 
ly of the sleeve, said sleeve having a circumferen 
tial indicium line thereon for indicating, in a S 
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 end 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 axial 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 bit 
feeding sleeve swively 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; a radial lug on the other end 
of Said tube and having an aperture therethrough 
parallel to the axis of said bar; and a pointer 
mounted in said aperture for adjustment axially 
of said bar, said sleeve having a circumferential 
indicium line thereon for indicating, in associa 
tion with said pointer, the extent of axial move 
ment of the bit during tapping operation. 

21. A drilling machine for tapping a supply 
pipe or main comprising: a hollow tubular body 
having one end thereof adapted to be fixedly se 
cured to a pipe to be tapped; a 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 to 
a drill bit; a bit feeding sleeve threadedly en 
gaged over said body 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; a pair of axially-spaced 
gears carried by said shaft and meshing with said 
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 
bracket 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 
a 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 said case against rotation. 

FRANK H. MUELLER. 
JOHN J. SMITH. 
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