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SPECIFICATION forming part of Letters Patent No. 527,877, dated October 28, 1894.

Application filed April 18,1894,

+Serial No, 507,992, .(No model.)

To all whom it may concern:.

Be it known  that I, DANIEL O’NEIL, of
Rochester, in the county of Monroe and State
of New York, have invented certain new and
useful Improvements in Apparatus for Tap-
ping Mains; and I do hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the same, reference being had to the
accompanying drawings, forrnmg a part of
this specification, and to the reference-nu-
merals marked thereon.

My present invention has for its object to
provide an improved apparatus for tapping

_water, gas or other mains, containing liquid

or flnid under pressure and connecting lateral
mains or pipes therewith,all as will be here-
inafter fully deseribed and the novel features
pointed out in the claims at the end of .this
specification.

In the accompanying drawings: l"lgure lis
a longitudinal sectional view showmg theap-

plication and use of my invention in tap-

ping a main and connecting a lateral there-
with; Fig. 2, a plan view of one end of the de-
viee; Fig. 3, an-end view of the cutting tool;
Fig. 4, a longitudinal sectional view showing
a modification of the apparatus adapted for
connecting two laterals with the main; Fig.
5,a longitudinal sectional view of the catting
stock; Fig. 6, a section on the line x—zx of
Fig. 5; Fig. 7, a section on the:'line z—z of
F10' 5

Slmllar reference numemls in the several
figures indicate similar parts.

“In Fig. 1 of the drawings, 1 indicates the
main orpipe containing the fluid under press-
ure. 2indicatestheusual splitsleeve having
the branch or pipesection 3,and connected to
the main by bolts 4, or-other suitable securing
means; 5, a gate or valve easing of the usual
or any preferred construction having the mov-
able abutment or valve 6 therein. These
parts may be of any preferred construetion
and therefore need no speecific descrlptlon

One of the sides of the valve or gate casing
5.1s connected to the-pipe section 3 by means
of bolts or otherwise and to the flange on the
other side of said gate the frame of my ma-
chine is adapied to be attached, This frame
the construction of which is shown in Figs. 1
and 2, is composed of a recessed casting 7 to

Whlch is connected a frame 9 carrylnv the

operating parts; by means of bolts 7%, Said
frame 7 is connected with the split sleeve 2
by means of bolts 8 passing through lugs on
said frame and screwing into tapped bosses

shown in Fig. 2.

The ca,stmg 7 is provided with a stufﬁn(r-
box 10.and provides a long bearing for the
stock or hollow spindle 11 carrying at its
outer end a cutting head, as will be described,
and said stoek is provided with a longitudi-
nal key-way in which operates a key 12 fas-
tened to a beveled gear 13 mounted in the
frame 9 and held from longitudinal movement
by means of cross bars 14 and 15, as shown
in Fig. 1, thelatter being. removably secured
in pos1t10n by bolts 16, as shown.

17 indicates a bevel pinion meshing with
the gear 13 on a short shaft 18 extendmv out
at the side of the frame 9.

The cutter-head 19 is secured to the outer
end of the cutter stock 11 and is provided
with two or more catting bits 20, as shown
in Figs. 1 and 3, said head and the cutters

series of apertures 21 for permitting the pas-
sage of fluid to opposite sides to balance the
pressure. - The end of the stock 11 is also
provided with a stuffing-box 22 through which
passes & drill stock or spindle 23 carrying at
its outer end and inside the cutter head a com-
bined drill and tap 24, the extreme end of the
drill being of such length as:to pass through
the side of the main to be tapped, and the
threaded tap being sufficiently long to cut
the thread in the aperture formed by the
drill and become fastened thereto,a shoulder
25 limiting its movement.

The outer portion of " the drill-stock 23 is
threaded, as shown, and is also provided with
a longitudinal groove or key seat with which
co-operates a key 26 in a sleeve 27 journaled
in the end of the frame 9 and held from lon-
gitudinal movement by a collar 28,

with a handle is connected to said sleeve, as
shown, for rotating it.

30 indicates a hand wheel or nut serewing
upon the threaded end of the drill stock and
adapted toengage the inner side of the sleeve

27 or, if desired, the end of the frame, for the
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formed on the sides of the split sleeve 2,as
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being slightly smaller than the aperture in .
the branch 3,-and it is also provided witha
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purpose of feeding the drill stock, as will be
described.

Mounted upon the inner end of the cutter-
stock 11is a threaded sleeve 81 serving to con-
nect to the end of said stock by aswivel con-
nection, a suitable nut, to which is attached a

_hand wheel 82; said nut engaging the thread
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_ter-heads.

on the drill stock and serving when the wheel
32 is rotated to move the cutter stock with re-
lation to the drill stock.

The operation of the device will now be
understood.

The split sleeve, gate valveand cutting ma-
chine being connected as shown in Fig. 1, and
the gate valve being opened, the cutter and
drill stocks are moved close up to the side of
the main and the nut and connected hand-
wheel 32 are moved out to the position shown
in dotted lines, disconnecting the cutter stock
from the drill stoek, and at this time & small
set screw 33 passing through the lug on the
cross bar 15 is screwed in, to engage the cut-
ter stock and preventits movement. Theop-
erator now rotates the wheel 29 and eauses
the drill tocut a hole in the main 1, the feed
of the drill being caused by the rotation of
the hand-wheel 30. When the aperture has
been drilled in the pipe, the continued rota-
tion of the drill by the wheei 29 will cause it
to be threaded by the tap, which will follow
in, until the shoulder 25 engages the outer
side of the main, thereby securing the drill-
stock rigidly to the side of the main, when it
may be fastened and secured from aceidental
rotation by moving the hand-wheel 30 out-
ward against the sleeve 28. The hand-wheel
32 and its connected nut are now moved down
and the collar 31 screwed upon the end of the
cutter-stock, the set screw 33 disengaged from
said stock and then the short shaft 18 is
rotated by a suitable operating handle or
wheel, causing the rotation of the beveled
gear 13 and through it the rotation of the cut-
ter stock and the catter-head, for the purpose
of removing the section of the main inside
of said cutter head. The feed of the cutter
stock is accomplished by rotating the hand
wheel 32 operating on the thread of the drill
stock. By this means, it will be seen that no
strain is put upon the frame or split sleeve,
but the feed of the cutter is resisted by the
portion of the main to which the drill stock
is connected. When the main 1 has been cut
through, the piece cut out is retained upon
the tap and the water or other fluid is per-
mitted to pass through the apertures in the
head into the valve casing and the chamber
in the casting 7 so that the pressure is par-
tially balanced on opposite sides of the cut-
The bolts conneeting the partsof
the frame 7 and 9 are now loosened and the
frame 9 and connected parts are moved back
until the cutter head is within the chamber
formed in the recess in the casting 7 of the
frame, bringing the cutter-head, drill and the
section cut out of the main, outward beyond
the gateor valve6. This gate is then closed,

shutting off the pressure from the main, and
the water that may be in the chamber 7 and
in the valve casing beyond the valve is al-
lowed to escape through the pet cock 34, as
shown in Fig. 2. Then the bolts 8 are loos-
ened and the whole cutting device and the
piece cut out of the main are removed, per-
mitting the attachment to the valve casing 5
of a suitable lateral or branch pipe or main.

Owing to the comparatively contracted
space in the bottom of the treneh, it is desir-
able oftentimes that the cutting device be
operated from the surface of the ground, and
for this purpose, I attach a shaft 35 prefer-
ably angular in cross section (or provided
with a spline) to the short shaft 18 and extend
it to the surface of the ground where it passes
through a suitable beveled gear 36 supported
in a frame 37 on suitable standards or sup-
ports 88. This frame 37 is preferably pro-
vided with a short shaft 39 having a beveled
pinion 40 and an operating wheel 41. The
sliding connection between the shaft 35 and
the pinion 36 will, of course, permit great lati-
tude in the vertical position of the latter
relative to the operating device below.

It is oftentimes desirable to attach to the
main, two lateral branches or pipes without
shutting off the pressure, and when it is dif-
ficult, if not impossible, to have access to both
sides of the main, and I have therefore shown
in Figs. 4 to 7 a form of apparatus for accom-
plishing this purpose, the construction of the
parts varying in but few particulars from
that previously described.

It will be understood that in attaching two
laterals to the main, a split sleeve must be
employed having two branch pipes connected
therewith, as shown in said figure and indi-
cated by 3’, one of these, however, being pro-
vided with a plug or a section of pipe 4/, as
shown, and the split sleeve is elamped to the
main the same as before or in any other de-
sired manner.

Inasmuch as the main may be of consider-
able diameter it is desirable that the stock
carrying the cutter-head be made as light as
possible, and in this construction as well as
in the one previously described, if desired,
the stock 11’ may be formed of tubular ma-
terial having plugs 12’ welded or otherwise
secured in the ends.

As it is necessary to have the cutter stock
project clear across the main, it being in-
tended to cut from only one side, a bearing
should be provided near the side of the main
from which the cut is made, and in order to
accomplish this, I provide upon the end of
the stock mnear the cutter head, means for
holding a sleeve or collar which is moved up
to the side of the main first cut, and left
there, while the cutter stock ismoved through
it, until the cutter head reaches the opposite
side of the main. The means employed for
accomplishing this result is shown in Figs.4,
5, 6 and 7, and consists in a small eccentric

—_—

or finger 45 located in a suitable slot in the"
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cutting stock near the cutter head and se-
cured to a small rod or shaft 46 inside of the
cutter stock and having at its outer end a
disk 47 provided with apertures whereby
said rod may be rotated, by means of ‘a pin
inserted in the apérture from the side of the

- stock, as shown in Fig. 5. Arranged upon
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the cutter-stock is a collar 48 preferably hav--

ing a series of apertures therein to. balance
the pressure and slightly larger in diameter
than the cutter head, although small enough
to project through the valve casing and the
tubular portion of the split-sleeve.
the collar is against the cutter head, as shown

in full lines in Fig. 5, it is retained by mov-:

ing outward the eccentric or finger 45 to. the

position shown, and when desired may be re-:

leased by turning the finger down to the po-

sition shown in dotted lines.in Fig. €.
‘When it is desired to connect two opposite

branch pipes to a main, the apparatusshown

in Figs. 1 and 2 may be used in the manner :

previously described, for cutting the pipe on
one side and the cutter stock may or may
not be provided with the collar holding and
releasing devices just described. After this
cut is made the frame 9 is removed, the cut-
ter stock drawn back, the valve closed and
the piece cut outof the main is taken out by

removing thecasting 7. Then the cutterstock

extension indicated by 44 is secured.on the
end of the cutter stock (which is now con-
structed as shown in Fig. 5) with the collar

48 in place, as shown in Fig. 6... The casting 7

is again secured to the split sleeve and the

cutter stock is moved in until the collar 48
engages the sides of the main, as shown in:
full lines in Fig. 4, and then the rod or shaft

46 is turned, causing the eccentric 45 to re-
lease the collar 48 and the stock is moved in-
ward again until the end of the drill and the
cutter are brought in contact with the oppo-
site side of the main. Then the frame 9 and
the drill and cutter-operating parts previ-
ously desecribed, are attached.and operated
to cut out the section of the main inclosed
within the cutter head, thepiece being drilled,
tapped and then cut out as previously de-
scribed. Then the frame 9 is removed as be-
fore and the cutter stock and drill withdrawn,
outside of the valve, which is closed and the
operation is completed, and only requires the
removal of the casting 7 to enable the lateral
main or.branch pipe to be attached in the
usnal manner.

It will be noted that it is only necessary to
push the collar 48 up to its place against the
main when the cutter-stock is moved inward,
and that the apertures through it will permit
the water pressure to be balanced on opposite
sides and prevent its displacement.

It is obvious that other means than that

described can be employed for carrying the
collar 48 to its proper position, and I there-
fore do not desire to be confined to precisely

_this construction.

The advantages of the method of procedure

i

‘When.

just deseribed and the particular apparatus

for carrying it out will be obvious to those

skilled in the art, as T am enabled to tap
mains under pressure and apply one or.two
branch: pipes as may be desired, and this
even when ready access cannot be had to one
side of the pipe for the application of £ h
cutting apparatus. I am also, as hefore de-
seribed, enabled totap the main withoutliabil-
ity of loosening or straining the split sleeve,
which eannot be done by other devices of this
nature with which I am familiar.

The drill stock is shown with  the outer
end broken away in Figs.1and 4,and it may
be of suitable length in both instances, if de-
sired, to project -clear across an ordinary
main, and it will be noted that it will not be
necessary to fill up the key way on it, because
the stuffing-box and packing at the end of
the cutter stock will prevent the outward
passage of water.

I claim as my invention—

1. In a device for tapping mains, the com-
bination of a closed chamber and its cut off

valve, a drill and tap whose stock serves as
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an abutment for receiving the thrust of a .

rotary eutter and a eircular rotary cuttersur-
rounding the drill and means for feeding said
cutter forward, whereby the valve chamber
is relieved of ‘all strain during the cutting
operation after the tap enters the main, sub-
stantially as deseribed.

2. The combination with the split: sleeve
having the branch pipe, and the valve con-
nected thereto, of the frame; and the bolts
connecting ‘it directly with the split sleeve
and holding it against the valve box, a stock
carrying a cutter, a stock earrying a drill and
tap, feeding devices for moving the drill-
stock, feeding devices for moving the cutter-
stock operating on the drill-stock, and oper-
ating devices carried by.the frame for rotat-
ing the cutter-stock and the drill-stock, sub-
stantially as described.

3. In a main-tapping machine, the combi-
nation with a drill-stock and a drill and tap
thereon, of a eutter-stock, and a cuttér there-
on movable around .the drill and tap, and
feeding devices between the drill-stock and
cutter-stock for feeding the latter on the for-
mer, substantially as described.

4. In a main-tapping machine, the.combi-
nation with the longitudinally movable hol-
low cutter-stock ecarrying the cutter and
means for rotating it, of the longitudinally
movable drill-stock extending through the
cutter-stock, the ‘drill and tap thereon, and
means for rotating it, feeding devices for the
cutter-stock, and independent feeding de-
vices for the drill-stock, substantially as de-
seribed. ‘

5. In.a main-tapping machine, the combi-
nagtion with the longitudinally movable hol-
low cutter-stock having thestuffing-box, and
the cutter, and the wheel for rotating said

/| stoek, of the drill stock extending through

the cutter-stock and rotatable independently
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thereof, and the drill and tap thereon, and
the screw connections between the cutter-
stock and drill-stock for feeding the former,
substantially as described.

6. Thecombination with the longitudinally
movable hollow cutter-stock having the stuff-
ing-box and the cutter, and the wheel splined
to said stock, of the drill-stock extending
through the cutter-stock and the drill and
tap thereon and the nut swiveled to the cut-
ter stock and connected to the drill by a
threaded connection, substantially as de-
scribed.

7. The combination with the frame, the
wheel therein, the cutting stock splined to
the wheel, and the cutter on the stock, of the
rotary drill-stock having the drill and tapand

. extending through the cutter-stock, feeding
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devices between the drill stock and frame and
detachable threaded connections between the
drill-stock and cutter-stock for causing the
feed of the latter from the former, substan-
tially as deseribed.

8. The combination with the frame, the
wheel therein, the cutting stock splined to
the wheel, and the cutter on the stock, of the
threaded drill stock, the drilland tap thereon,
the wheel on the frame splined to the drill-
stock, the feed nut engaging the frame and
drill-stock, and the feed nut threaded on the
drill-stock and swiveled to the cutter-stock,
substantially as described.

9. In a main-tapping machine, the combi-
nation with the frame, having the gear-wheel
therein, and means for connecting said frame
to a main,the pinion meshing with said gear-
wheel, and a cutter-stock operated fromsaid
pinion, said parts being adapted to be located
in a trench, of a frame provided with sup-
ports and having beveled gears thereon and
means for rotating one of them and a shaft
sliding through one of said gears and con-
nected with the pinion on the first-mentioned
frame, substantially as described.

10. Ina main-tapping machine, the combi-
nation with a longitudinally-movable and ro-
tary cutter-stock, of a disk or collar loose on
the stoek, and a detachable fastening device
for holding it in position, substantially as de-
scribed.

11. In a main-tapping machine, the combi-
nation with a frame adapted to be connected

to a branch of a main, 4 longitudinally-mov-
able and rotary cutter-stock projecting
through said frame, a collar loosely arranged
on the stock near one end, a fastening for
holding it in position, and connections on the
other side of the frame from the collar, for
releasing it and permitting movement of the
stock independently of it, substantially as
described.

12. The combination with the sleeve hav-
ing two branches adapted to be connected to
a main, and a valve or gate and cutter-frame
connected to one of said branches, of a cutter-
stock adapted to project through the frame,
valve and branch, a bearing collar on the
stock, and a holding device therefor adapted
to be released from the outside of the frame,
substantially as described.

13. The combination with the cutter-stock,
of the collar thereon, the finger, and the shaft
or rod in the stock connected to the finger
and the collar for actuating the rod, substan-
tially as described.
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14, In a device for tapping mains through - -

a gate or valve, the combination with the
frame made in two parts, one of said parts
having a stuffing-box therein and adapted to
be arranged next the gate, of a cutter-stock
and cutter, a drill-stock and a drill and tap
connected thereto, and operating devices for
the drill and cutter-stocks, said parts being
mounted in the other portion of the frame,
and detachable fastenings for securing the
two parts of the frame together, substantially
as described. '

15. The combination with the frame con-
structed in two parts detachably connected,
one of said parts having a recess, and a stuff-
ing-box, of a cutter-stock made in two sec-
tions connected detachably, and a cutter, a
collar loose on the stock and detachable hold-
ing devices therefor, a drill-stock, a drill and
a tap thereon, operating devices for the cut-
ter and drill-stocks, and feeding devices be-
tween the drill and cuntter-stocks, said last-
mentioned parts being mounted on theother
partof the frame, substantially as described.

DANIEL O’NEIL.

Witnesses:
FREDERICK F. CHURCH,
GILES WILLARD RICH.
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