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UNITED STATES

Patented June 21, 1904.

PATENT OFFICE,

MORTON G. BUNNELL, OF CHICAGO, TLLINOIS, ASSIGNOR TO WESTERN
WHEELED SCRAPER CO., OF AURORA, TLLINOIS.

WELL~-MACHINE.

SPECIFICATION forming part of Letters Patent No. 763,254, dated June 21, 1904.
Application filed Yovember 9, 1901, Berial No. 81,667. (No model,) |

Lo all whom it may concern:

Beit known that I, MorTox G. BUNNELL, a
citizen ot the United States, and a resident of
Chicago, county of Cook, and State of Illi-
nois, have invented certain new and useful
Improvements in Well-Machines, of which the
following is a specification. | -

My invention relates to rotary well-ma-
chines of that type in which an automatic pipe-
grapple is provided for gripping and rotating
the pipe or well-tube. | T

Grenerally stated, the object of my invention
1s to provide a pipe-grapple for rotary well-
machines which will effectively grip and ro-

tate the pipe or well-tube without crushing or |

mutilating the latter and which will automat.-
1cally adjust itself with reference to the coup-

lings or to any inequalities in the diameter of

such pipe or tube.

Certaln special objects are to provide a con-
struction which will tend to reduce the cost of
manutacture, to reduce friction, to apply the
oripping or biting portions of the grapple-
Jaws in such manner as to make them reacily
removable in case of wear or breakage, and
to provide certain details and features of 1m-
provement tending to increase the general ef-
ficlency and to render a well-machine of this

character more effective and serviceable than

has heretofore been the case with the known
or approved device. . | |
To the foregoing and other useful ends I
preferably construct the jaws of the automatic
pipe-grapple with backing-springs, which per-
mit them to yield slightly while a coupling or
other enlargement of the pipe is passing be-
tween the jaws. In this way the additional
sections of the well-tubing can be coupled on
and the Joints or couplings passed through the
grapple without the necessity of loosening up
or adjusting the jaws. Furthermore, these

“Jaws of the pipe-grapple are preferably in

the form of endless link belts supported in
such-manner as to have their gripping-faces
acapted to engage the cylindric surtace of the
well-tube. These link belts forming the grip-
ping-jaws are preferably backed by antifric-
tion-rolls, and with this arrangement each jaw

1s capable of engaging the tube or pipe some

cdistance along the latter’s length, thereby in-
creasing the effective bearing or orIpping sur-
tace of the jaws in such manner as to obviate
the necessity of squeezing or oripping the
pipe with such a degree of pressure as might
be likely to crush it. With the provision of
the antifriction-rolls these endless link belt or

chain jaws slide freely on their bearings and
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grip and rotate the pipe, but at the same time

permit the latter to sink gradually downward
without causing any cramping or binding or
any undue friction. With a view to secur-
ing an advantageous and peculiarly-effective
application of these antifriction - rolls the
latter are preferably mounted upon supple-
mental endless link belts or chains. These
roll-carrying chains or link belts can be ar-

‘ranged to lie between the jaw-chains and the

bearing or supporting structure for the lat-
ter.  This method of mounting the antifric-
tion-rolls is simple and secures the desired
separation of the rolls from each other—
that is to say, it serves as a means for keep-
ing the rolls in their proper relative positions
as well as of preventing them from dropping

away at the lower portions of the jaws, ab,

which latter point the jaw-chains or link belts
are preferably and desirably slack. Asan ad-
ditional means of securing the foregoing ends

the gripping-jaws are preferably pivoted to-

swing about horizontal axes, and with this
arrangement each jaw is capable of automat-
1cally adjusting itself so as to bring its en-

tire bearing-surface into contact with the pipe.

In this way the straight or lengthened bear-
ing-surfaces of the jaws can be caused to male
full and proper contact with the pipe or tube
regardless of whether the latter is in a ver-
tical or slightly-inclined position. - The JaW-
blocks of these endless link belt or chain jaws
are preferably provided with removable en-
gaging portions—that is to say, the portions
of the jaws which engage the pipe or tube are
preferably removably secured to the chains
or link belts. With this provision and ar-

rangement the only portions of the jaws which

are likely to break and become much worn as

a result of gripping and rotating the pipe or

tube are readily removable and can be reaclily
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replaced in case of wear or breakage. The
nature and advantages of my invention will,
however, hercinafter more fully appear.

In the accompanying drawings, ¥igure 1 1s
a plan of a rotary well-machine constructed
with an automatic pipe-grapple embodying
the principles of my invention. FKig. 2 1san
elevation of the well-machine shown in Fig.
1. TFig. 3 is an enlarged sectional detail of
one of the chain or link belt gripping-jaws
and its mounting. Fig. 4 is a horizontal sec-
tion on line 4 4 in Fig. 3. Fig. 5 is a detail
showing the back of a number of the jaw-links
and also of the adjacent roll-bearing links.

As thus illustrated, my improved rotary
well-machine may comprise a turn-table A of
any suitable or approved form or construc-
tion. This turn-table can be mounted in any
suitable way—as, for example, upon a bed
B, there being, preferably, antifriction rolls
or balls interposed between this bed and the
said turn-table. Preferably the turn-table 1s

provided at its periphery with gear-teeth, and

with this provision the turn-table resembles
a bevel-gear. The turn-table thus formed can
be advantageously and effectively rotated by
means of 4 bevel-pinion C. This pinion can
be rotated by any suitable driving mechan-
ism, and when rotated 1t operates to commu-
nicate power and motion to the turn-table, it
being observed that the latter when in mo-
tion rotates about a central and vertical axis.
The turn-table is preferably and desirably
formed with a central well or opening «,
adapted to permit the passage of the pipe or
well-tube, it being understood that the latter
may be any suitable pipe or tubing employed
in constructing pipe or tubular wells. The
automatic pipe-grapple for gripping and ro-

tating this pipe or well-tubing and which at

the same time allows such pipe or tubing
to sink gradually downward comprises the

~gripping-jaws D. It will be observed that
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these gripping-jaws are preferably support-
ed upon the upper surtace of the said turn-
table and also that these jaws are arranged in
such manner as to be readily adjustable 1n
a direction to cause them to either grip or
release the said pipe or tubing. Kach jaw is
preferably in the nature of an endless link belt
or chain d, snitably mounted or supported and
provided with jaw-blocks . Each of these
jaw-blocks is provided with a face or engag-
ing portion adapted to bite or grip the pipe
or well-tube. In order that the entire link
will not necessarily have to be thrown away
when the said engaging surface or portion be-
comes worn or broken, I preferably provide
each jaw-block with a removable biting or
wearing piece °. These removable wearing
or biting pieces can bemade of hardened steel,
while the balance of the chain can, of course,
be of any suitable material, such as malleable
iron or other metal. The said biting or wear-

763,254

ing pieces ° can be secured to the jaw-chain
or link belt in any suitable manner. Ihach
jaw Dpreferably involves a supplemental link
belt *, provided with antifriction - rolls «'.
These supplemental link belts or chains are,
it will be observed, arranged within the jaw-
chains or link belts, and the antifriction-rolls
intervene between the backs of the jaw-blocks
and the bearings or mountings ¢, upon which
the chains are mounted. With this arrange-
ment there is very little or at least no objec-
tionable friction between the chains and the
mountings upon which they are supported,
and, furthermore, the provision ot a roll-sup-
porting chain serves to keep the rolls prop-
erly supported and to prevent them from drop-
ping or falling away at the lower portion
of the jaws, where, it will be observed, the
jaw-chainsare preferably allowed to runslack,
s0 as to avoid cramping or binding when the
chains are pressed against the pipe or tubing
and are moving around the mountings. Iach
mounting for these chainsor link belts 1s pret-
erably pivoted to swing or turn about a hori-
zontal axis. This pivotal connection hetween
the chain-mountings and the slides " can be
of any suitable form-—as, for example, it may
consist of a pin ', extending through the
mountings and also through the cheeks or
side portions of said slides. With this ar-
rangement each jaw is capable of tilting or
turning, so as to automatically adjust itself
and to bring its entire gripping or bearing
surface into contact with the cylindrie sur-
tace of the pipe or well-tube. As a further
advantage the oppositeor projecting end por-
tions of these pivot-pins are preferably sup-
ported in blocks or bearings " and arranged
to slide in slots ' in the cheeks or side por-
tionsin the set of adjustable slides which carry
the jaws. Each of theseslidesis provided with
a, yvielding backing, preferably in the nature
of a coil-spring . With this provision and
arrangement it is obvious that the jaws can
be adjusted forward into contact with the
piping and that by having these springs of
proper strength or resistance they will hold
the jaws firmly in contact with the pipe, so as
to rotate the latter. It will further be secen,
however, that while effectively holding the
jaws in contact with the pipe these springs
can also be of such strength and tension as to
readily yield when it is desirable to have a

coupling or other enlargement in the pipe pass

between the jaws of the grapple. When ad-

ditional sections of the pipe or well-tube arc

coupled on, the couplings or joints can be al-
lowed to pass through the grapple without
necessitating any loosening up or adjustment
of the jaws, it being seen that the latter sim-
ply yield and allow these joints or couplings
to pass, this automatic feature of the grapple
being also to some extent due to the pivoting
of the jaws. This will be understood by as-
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from the pipe or well-tube.
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suming that a coupling is about to pass be-
tween the jaws, in which event it will be seen
that the upper ends of the jaws will first tilt
back, that when the coupling is midway be-
tween the jaws the latter will then stand sub-
stantially square or in their normal positions,
and that when the coupling is about to leave
the jaws the latter ave then tilted in the op-
posite direction. In this way the jaws are
capable of adjusting themselves to enlarge-
ments or inequalities in the diameter of the
pipe and also to inclined or improper POSi-
tions of the pipe or well-tubing and that in
each instance the jaw will automatically main-
tain 1ts full bearing or tilting surface in con-
tact with the pipe or well-tube. The grip-
ping-jaws thus constructed can be supported
for adjustment in any suitable manner-—as,
for example, by mounting the .said slides in
sultable ways on the turn-table and by pro-
viding hand-screws E or other like adjusting
devices for causing the jaws thus slidingly
supported to move either toward or away
By rotating
these hand-screws these jaws can be acdjust-
cd Into contact with the pipe or well - tube,
and when the turn-table is then rotated in the
afore-described manner the jaws will orip and
rotate the pipe. This rotary movement se-
cures the desired drilling action at the lower
end of the pipe or well-tube, and as this drill-
ing action goes on the endless link belt or
chain jaws travel on their bearings and per-
mit the pipe to feed or sink
ward.

What I claim as my invention is——

1. A rotary well-machine comprising oTIp-
ping-jaws constructed of endless link belts or
chains provided with biting or OTIPPING por-
tions adapted to engage the pipe or well-tube,
suitable mountings or supporting members
upon which said chains are mounted, and sup-
plemental chains provided with antifriction-
rolls, said rolls being interposed between the
said mountings or supporting members and
the chains or link belts which grip the said
pipe or tube, substantially as described.

2. Inarotary well-machine, the combination
of gripping-jaws formed of endless link belts
or chains, suitable mountings or supporting
members on which said chains or link belts
are mounted, antitriction-rolls interposed be-
tween sald chainsorlink beltsand said mount-
Ings or supporting members, and endless con-

nectors adapted and arranged to connect and

carry sald antifriction-rolls, substantially as
described.
5. Inarotary well-machine, the combination

of endless link belt or chain jaws adapted to |

grip and rotate the pipe or well-tube, and Div-
oted mountings or supporting members upon
which said chains are mounted and SPrings
backing said mounting, the pivots of said
mountings or supporting members permitting

eradually down-

the jaws to tilt about horizontal axes, substan-
tially as described.

4. Inarotary well-machine,the combination
of endless link belt or chain jaws for erippine
and rotating the pipe or well-tube, pivoted
mountingsor supporting membersupon which
sald link belts or chains are mounted, anti-
triction-rolls for reducing friction between
sald mountings or supporting members and
the said link belts or chains, and endless con-
nectors upon which said antifriction-rolls are
mounted, substantially as described.

5. Inarotary well-machine, the combination
ot a suitable pipe or well-tube, jaws adapted to
grip and rotate said pipe or well-tube and per-
mit the same to antomatically feed down ward,
yielding backings for said jaws, whereby the

latter are capable of yielding in order to per-

mit a pipe-coupling or other enlargement to
pass betwecen the jaws, substantially as de-
scribed. |

6. Inarotary well-machine,the combination
of a suitable pipe or well-tube, endlesslink belt
or chaln jaws adapted to erip and rotate the
pipe or well-tube, suitable supporting struc-
tures adapted and arranged to carry said
chains, and yielding backings which permit
the jaws to automatically yield and acjust
themselves to enlargements or inequalities in
the diameter of the pipe or well-tube, substan-
tially as described.

7. Inavotary well-machine,the combination
ot a suitable pipe. or well-tube, a plurality of
jaws adapted to erip or rotate the pipe and at
the same time permit the latter to sink grad-
ually downward, and a plurality of SPrings
adapted and applied as backings for the 1aws,
whereby the latter are capable of automatic-
ally adjusting themselves to differences or in-
equalities in the diameter of the pipe or well-
tube, substantially as described.

3. Inarotary well-machine,the combination

of a suitable pipe or well-tube, gripping-jaws

formed of endless link belts or chains, suitable
mountings or supporting membersupon which
said chains are mounted, slides carrying said
mountings or supporting members, a rotary
turn-table upon which said slides are mount-
ed, and coil-springs interposed between said
mountings or supporting members and the

said slides, whereby the said chains or link

beltsare capable of automatically yieldin o and
adjusting themselves to enlargements or ine-
qualities in the diameter of the piping or well-
tube, substantially as deseribed.

9. Inarotary well-machine,the combination
of a suitable pipe or well-tube. a plurality of
gripping-jaws provided with endless link
belts or chains, removable biting or wearing
pieces mounted upon said chains or link belts
and adapted to bite or engage the pipe or
well-tube and a rotary turn-table upon which
sald Jawsare adjustably mounted, substantially
as described.
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10. In a rotary well-machine, the combina-
tion of a suitable pipe or well-tube, a plurality
of oripping-jaws provided with endless link
belts, whereof each link is provided with a
jaw-block, biting or wearing pieces removably
secured to said jaw-blocks and adapted to bite
or engage the pipe or well-tube and a rotary
turn-table upon which said jaws are suitably
mounted, substantially as described.

11. In a well-machine, the combination ot
a suitable pipe or well-tube, a rotary turn-
table, mountings carried by said turn-table,
endless link belts arranged upon said mount-
ings and provided with portions adapted to
orip said pipe or well-tube, said chains hav-
ing slack at their lower portions, so as to pre-
vent the links from cramping or binding,
substantially as described.

12. In a rotary well-machine, the combina-
tion of a rotary turn-table, a plurality of
spring-backed gripping-jaws suitably mount-
ed upon said turn-table, cach jaw being pro-

vided with a connected series of traveling

oripping portions adapted to engage a pipe
or well-tube for some distance along the lat-
ter’s length, and pivotal connections for said
jaws, each jaw being capable of tilting about
a horizontal axis, substantially as described.
15. A well-machine comprising a rotary
turn-table, a jaw mounted on said turn-table
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and provided with an endless chain adapted
to impinge upon and cause the well-pipe to
partake of the rotary motion of said turn-
table, said endless chain being yieldingly held
in engagement with the well-pipe by spring-
pressure, power-operated means for rotating
said turn-table, and another jaw mounted on
said turn-table and adapted to codperate with
said first-mentioned jaw in causing the well-
pipe to partake of the rotary motion of the
turn-table.

14. The combination of a jaw, and a spring-
backed gripping device pivotally mounted
therein, said gripping device consisting of a
frame carrying traveling gripping-blocks ar-
ranged in endless series, substantially as de-
sceribed.

15. The combination of a jaw, and a spring-
backed eripping device pivotally mounted
therein, said gripping device consisting ot a
frame carrying separate traveling gripping-
blocks arranged in endless series, substan-
tially. as desecribed.

Signed by me at Chicago, Cook county, 111i-
nois, this 7th day of November, 1901.

MORTON G. BUNNELL.

Witnesses:
E. A. GARDINER,
A. F. Duoraxp.
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