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UNITED STATES

1,556,004
PATENT OFFICE.

FAROLD W. FLETCHER, OF HOUSTON, TEXAS, ASSIGNCR TO HUGHES TOOL COMPANY,
: _ OF HOUSTON, TEXAS, A CORPORATION OF TEXAS.

BACEK-UP SLIP.

Application filed November 23, 1922. Serial No. 602,816..

To all whom it may concern:

Be it known that I, Haroro W. FLETCHER,

a citizen of the United States, residing at

Houston, Harris County, Texas, have in-
5 vented a certain new and useful Improve-

ment in Back-Up Slips, of which the fol-

lowing is a full, clear, and exact .descrip-

tion, such as will enable others skilled in the

art to which it appertains to make and use
10 the same.

My invention relates to slips for use in
the operation of screwing or unscrewing
joints in pipe, tubing, sucker rods, ete. Itis
particularly adapted for oil field work and

15 has its most common application in holding
drill pipe in drilling operations, especially
in connecting or disconnecting tool joints
when the drill stem is being inserted into or
withdrawn from the hole.

In breaking joints in drill pipe, tubing
and the like, it is customarily necessary to
use two wrenches; one for the upper part of
the couphng or tool joint and one for the
lower portion.
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\ In drilling operations these
25 wrenches are. called breakout and back-up
tongs respectively. Thus the breakout tongs
are secured to the upper joint of pipe and
held ‘against movement by bearing against
a break-out pin. The back-up wrench is
30 held to rotate with the table of the rotary
which, by rotation, will rotate the tongs
and the lower portion of the joint thus un-
screwing the joint. :
Tn the use of my slips, I contemplate hold-
35 ing the lower portion of the joint, and the
pipe thereon, by means of a slip or slips-in
the rotary table and thus do away with the
necessity of the back-up tongs. The. slip
fits in a, tapered seat in the table about the
40 pipe and not only sustains the weight of the
pipe but prevents rotation of the table rela-

. tive to the pipe. _
Another object is to construct a slip which
will prevent relative rotation of pipe and ro-
45 tary and which will be simple and strong of
construction so as to stand the rough usage to

which it will be subjected. o
Another object is to provide a slip of the
character stated which will automatically
50 adjust itself for wear and. thus remain in
operative condition for long periods of time.
Referring to the drawing herewith, where-
~ in like numerals of reference have been ap-
__ plied to like parts in all views; Fig. 1 is a
% central longitudinal section through a ro-

tary table, taken approximately on the line

1—1 of Fig. 2 and showing my improved -
back-up slip employed therewith. Fig. 2
is a transverse section on the line 2—2 of
Fig. 1 showing the slip and the pipe. Fig.
31is a %erspective view showing one of the
jaws. Fig. 4 isa top plan view of a slightly
different embodiment of the jaw and Fig. 5
is a front elevation of the jaw shown in

Fi%{?ﬁ' ,.

( ile it is contemplated that this type of
slip may be used in breaking joints in con-
nection with standard rig drilling, or may
hold the tubing relative to the casing head
in pumping operations, I have shown, and
will describe in this specification, the par-
ticular application of my device to breaking
joints in drill stem while going into and
coming out of the hole, as is frequently
necessary in rotary drilling operations. In
Fig. 1 I have shown a drill stem 1 having
thereon a tool joint composed of a lower sec-
tion 2 and an upper section 8 by means of
which the two adjacent sections of the drill
stem 1 are coupled together. This drill stem
is shown as projecting upwardly through the
tapered seat 4 formed in the rotary table or
in a spider, set in a rotary table.

- To hold the pipe suspended in the tapered
seat 4 while the two sections of the ool joint
are being uncoupled, I have shown my im-
proved back-up slip. This slip is made up
of three separate jaws, this being the pre-
ferred number; although, it is obvious that
a different number might be employed if
desired. Each of these jaws is formed with
a forward pipe engaging face 5 having
transverse teeth thereon inclined upwardly
so as to better engage the pipe and to sus-
tain its weight. The slips are tapered on
their outer faces at 6 to fit within the ta-
pered seat 4, it being obvious that when the
weight of the pipe is engaged with the teeth .
on the forward side of the slip, said slip will
be moved downwardly in the seat and will

be wedged firmly into contact with the pipe

so as bo sustain its weight. I employ.a
handle which.may be made of cable as shown

at 7 to more conveniently operate the slips.-
This type of handle is old in the art and.
need not be particularly, described. -

Tt is desired to employ this slip not only

to sustain the weight of the pipe, but to

prevent the rotation of the table and the
rotary seat relative to the pipe so that the 110~
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rotation of the table will carry the pipe with
it, and_ thus serve to screw up or unscrew
the tool joint.. To hold the pipe and to pre-
vent relative rotation of the table and the

5 pipe, I form a central recess 8 in the jaw.

This recess, as shown particularly in Fig. 2,
has the sides 9 thereof approximately radial
to the pipe. The recess extends vertically
from a point spaced from the lower end of

10 thé jaw to a point somewhat below.the up-

per end of the jaw and is approximately two-
thirds the length of the jaw itself. ’

~ Within this recess 8 is placed an approxi-
mately triangular tooth 10. One point of

15 the triangle is presented toward the pipe for

.engagement therewith, as shown at 11. The

two remaining corners of the triangular

tooth are presented toward the tapered seat

as shown at 12 and the side of the tooth.

20 opposite the point 11 is tapered downwardly
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to -conform with the taper in the seat 4.

~ This side is also hollowed out somewhat at
13, to provide space foy a longitudinally ex--

tending pin or rod -14 which is extended
downwardly through the upper and
lower ends of the recess 8 and is secured in
position by means of a cotter pin 15 at the

lower end thereof. It will be nofed that

the recess 8 is smaller at its forward side and

«will thus not permit the tooth 10 to move
from the recess on that side; and the rod
or pin 14 will limit its movement outwardly
away from the pipe. Thus the tooth has
a limited range of movement in all directions
‘but may freely adjust -itself to the pipe.
The size of the tooth is such that when the
rearward points 12 bear against the walls
of the seat 4, the forward face will engage
the pipe with the tooth spaced upwardly
from the lower end of thé recess. This will
allow the tooth to adjust itself vertically
within the recess to conform with the shape
and the size of the pipe, and dlso to take up.
for wear on the tooth, due to use. The up-
per and lower ends of the point 11 upon the
tooth are rounded off somewhat as shown
at 16 so that the pipe may move slightly in
a vertical direction relative to the tooth
without undue’strain upon the said tooth.
It is not contemplated that the weight of
the pipe will be sustained by the tooth 10,
but that it will tend to prevent relative ro-
tation of the pipe and the tapered seat.

‘In the operation of this slip, when the drill
stem 1 is being taken out of the hole, the
said drill stem will be elevated until the tool
joint is at a position spaced upwardly away
from the rotary table so that the breakout
tongs may engage the upper portion 3 of
the joint. The %ower portion 2 is ‘screwed

. - firmly on the drill stem 1, and if the drill

85 fore use my slips in the usual manner about

stem is held securely in the rotary, the upper
" portion 3 of. the joint may be unscrewed
from the lower section 2 thereof. I there-
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the pipe to sustain the weight thereof, and
when the table of the rotary is rotated, the
teeth 10 on each of the jaws of the slip will
engage the pipe and the seat of the rotary
to resist relative rotation between the two.
The action of the tooth will be a sort of
tipping-or cam action between the pipe and
the rotary seat as shown in dotted lines in
Fig. 2. The rotary will be rotated in the
direction of the arrow in. that figure and
will tend to carry the rearward side of the

tooth in the direction of the rotating table."

The forward point 11 of the tooth will en-
gage the pipe and as the rearward tooth 12
1s moved slightly it will cause the forward

point 11 to bite into ‘the:pipe and firmly

clamp the pipe within the slip, and further

rotation of the table will earry the pipe with -

it in an obvious manner. o
- In the embodiment of my invention shown
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in Figs. 4 and 5, the principle of the inven-

tion is the same as in“the:embodiment, just
described.. The -body of ‘the jaw 6 is
formed with horizontal teeth 5 upon the

forward face as shown in the previous em-
The upper end of thé recess 8’ -

bodiment.
formed in the jaw is closed &y means of a
removable countersunk plate” 17 held in
place by means of set screws 18. The re-
cess 8" in this modification does not extend
completely through the jaw, but only a part

090

of the way therethrough so that the rear- -

ward corners of the tooth 10/ will bear
against the walls of the recess, rather than

against the walls of the tafered seat .4..

The tooth 10" is therefore held in position
entirely by. the walls of the recess 8 in
which it loosely fits. The outer wall of the
recess 8" is tapered to conform with the ta-
per of the seat.4, the tooth being also tapered
on its adjacent side to conform thereto,

100

thereby giving: the toeth 10’ the same .

amount of vertical adjustment along the
pipe as in the previous embodiment. As

ill be apparent, the rotation of. the jaw -

relative to the pipe in this embodiment will
cause the rearward angles 12’ of the tooth
to bear against the rear walls of the recess,
and-will force the jaw against the tapered
seat 4. Tp prevent slipping between the
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jaw and the seat 4, I therefore form longi- -

tudinal teeth 19 on the outer surface of the
slip. -

In this form of slip the action of the jaw
upon the pipe is practically the same as that
described relative to the first embodiment.
The rotation of the taple will carry the jaw
with it and will cause the tooth 10” to bite
into the pipe firmly and tend to. force the
jaw more firmly in the tapered seat so that
the rotation of the seat and the jaw. will

set up a clamping force to resist rotation
relative to the pipe and the rotation of the’

rotary seat will thus carry the pipe with
it. ' o
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The advantages of my improved form of
slip lie in the fact that the usual ‘back-up
tongs and back-up posts upon the rotary
may be dispensed with.. The addition of

the vertical tooth within each of the jaws .

will prevent rotation of the pipe relative to
the rotary or of the rotary relative to the
pipe, thus performing the function of the
back-up tongs. It will therefore accomplish

a' saving of labor and of tools and will be -

of obvious advantage in drilling operations.
~ Having thus described my invention,
what I claim as new and desire to protect by
Letters Patent is:

1. In a device of the character described, .

a" plurality of pipe-engaging slips, trans-
versely arranged teeth on the inner faces
thereof, a single vertical tooth loosely
mounted in a central recess in each slip, said
tooth being formed to grip the pipe when
said slip is rotated relative to said pipe. .

9. In a device of the character described,
a plurality of pipe engaging slips, trans-
versely arranged teeth on the inner faces

5 thereof, a single .upright tooth loosely

mounted in a recess in one of said slips, said
tooth being triangular in transversal sec-
tion and aﬁapted to be forced into contact
with said pipe when relative rotation of said
pipe and slip is attempted.

3. In a device of the character described,

pipe engaging slips in said seat having trans-
verse teeth to engage said pipe, a single an-
gular tooth mounted loosely in a recess in
caclr of said slips and adapted .to bear
against said pipe, said tooth ' being. so
shaped and mounted that relative rotation
of said pipe and slip will cause said tooth
to grip said pipe and said seat. '

4. In a device of the character described, a
downwardly tapered seat, adapted to receive
a pipe therethrough, a plurality of pipe en-
gaging slips having means to engage and

sustain the weight of said pipe, a tooth hav-

ing a sharp angle presented longitudinally
to said pipe, said tooth being loosely mount-
ed in said slip'and tapered on the side to-
ward said seat whereby said tooth may ad-
just itself to said pipe and said seat inde-
pendently of said slip. o

5. In a device of the character described,
a downwardly tapered seat, adapted fo re-

ceive a pipe therethrough, pipe engaging’

slips between said pipe and said seat, a lou-
" gitudinal angular tooth mounted movably
relative to said slips and having engagement
with said pipe and said seat and adapted to
clamp said pipe in said seat when rotation

of one relative to the other is attempted.
6. In a device of the character described,

a pipe engaging slip for rotaries having

transverse teeth presented toward the pipe
~and ‘an ~additional upright - tooth loosely

3

mounted relative to-said slip and adapted to
clamp against said pipe and said seat when
relative rotation of said slip and pipe is at-
tempted.

7.In a device of the character described,

a pipe engaging slip having a transversely
toothed forward face toward the pipe and

70

a tapered face on its outer side, in combina- -

tion with an approximately. triangular tooth

loosely mounted in a recess in said slip, one

angle of said tooth being presented toward
the pipe and the other angles bearing out-
wardly and means to hold said tooth in posi-
tion. : :

8. In a device of the character described,
a tapered seat adapted to:receive a pipe, a
pipe engaging slip, tapered on its.outer face
to fit said seat, a vertically extending mov-
able pipe-gripping tooth on said slip adapted
to seize said pipe and said seat as said slip
is rotated with said seat relative to the pipe
and thus act to resist said relative rotation.

9..In a device of the character described,
a downwardly tapered seat having a jointed
member extending longitudinally through
the same. a slip having its inner face trans-
versely toothed to.engage said member and
its outer face tapered to fit said seat, and a
movably mounted -member on said slip

adapted to resist rotation of said jointed .

member relative to said seat.

10. In a device of the character described,
a downwardly tapered seat having a jointed
member extending longitudinally through
the same, a slip liaving its inner face trans-
versely toothed to engage said member and
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its outer face tapered to fit said seat, and a .

member movable relative to’ said slip and
adapted to set up a clamping force to resist
relative rotation of said jointed member and
said seat.

11. In a device of the character described,
a downwardly tapered seat having a jointed
member extending longitudinally through
the same, a slip in said seat having its cuter
face tapered to fit said seat and its inner
face formed to engage said member, in com-
bination with means separately movable
and adjustable relative to said slip, whereby
rotation of said seat operating throngh said
means sets up a clamping force to resist rela-

tive rotation of said member and said seat. ~ -
19. In a device of the character described,

a pipe engaging slip, an upright separately

~ adjustable tooth connected therewith, said

tooth having sharp edges thereon adapted
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to engage the work and set up a force tend- -

ing to resist rotation of the slip relative to
the work. - '

In testimony whereof, T hereunto affix my
signature, this the 20th day of November,
“A.D., 1922.

HAROLD W. FLETCHER.
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