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cementing apparatus in position, the view be- :

UNITED STATES PATENT OFFICE.

PHILO B. KINNIEAR,
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1,381,645,

Lo all whom it may concern : L
Be it known that I, Priro B. KrnnNieaz,

a- citizen of the. United - States, residing at -
county of Natrona and’
-State of Wyoming, have .invented eertain

Salt Creek, in the

new and useful Improvements in Cementing
Wells, of which the following is a speci-
fication. S

‘The present invention relates to the art
of cementing wells, either water, gas or oil,
and comprises the use of a method and means
whereby the cement may be accurately placed

“between the metal well casing and the walls .

of the well hole so as t6 completely shut off
a water stratum, or any other stratum the
product from which is undesirable. :
The apparatus necessiry for this im-
proved method of cementing calls for rela-
tively few special parts, and is readily as-
sembled and placed in position in the metal
well casing.

Reference is had to ‘the accompanying

idrawings illustrating the invention, and

wherein — ‘ N S
Figure 1 is a fragmental elevation, partly
section, of a well with the well casing and

.ing taken at the tirme the casing has been
- filled with water through the inner tube and

30

- upper end of the casing,

the water is flowing from the outlet at the

 Fig. 2 a fragmental sectional view, .the

- upper part of the cementing apparatus be-

‘35

40

Ing omitted, showing the well casing raised’

from the bottom of the well and the water
flowing upwardly through the space between
the well casing and the walls of the well hole
and over the ground. .
Fig. 3, a view similarrto Fig. 2, taken after
the cement has been introdficed into the ce.

- menting- tube and well casing, and ‘the: de-

 the cement, the

>
-Gt

50

of water pumped in above
cementing
in position preparatory to forcing the: ce-
ment into the desired position outside the

sired quantity

“casing; and L Y
Fig. 4, a view similar to Figs. 2 and 3,

the cementing plug having been pumped

through the cementing tube into the Tower

cementing head and the cement forced. into

. position outside of and around the casing so

65

a5 _to.completely shut off the water stratum,

In cementing.a well by my improved
method, the well hole 1 is drilled in the usual
manner and well casing 2 sunk therein until

Specification of Letters Patent.

Application filed .Januéry 4, 1921,

‘the casing shoe 3 rests

‘end. The horizontal outlet of the

plug being shown

OF SALT CREEK, WYOMING, ASSIGNOR OF ONE-HALF TO DAVID
W LEWIS, OF SALT CREEKX, WYOMING. L : :

- Patented June 14, 1921,
‘Serial Wo, 435,043, :

well.  The well hole 1 being of greater di-

on the bqtt(;n; of the

ameter than casing. 2, which is loeated cen- -

trally of the hole, there is provided anannu-
lar space 4 surrounding casing 2 into which

‘the cement is*to be forced from ‘within the

casing so ‘as to shut off the undesirable -

stratum shown
drawings. ‘ - ,

In Fig. 1 the cementing -apparatus ig
shown in position in ‘the well casing 2, At-

of coupling member 5 is g swage nipple 6
having a T coupling 7 secured to its upper
-coupling
7 is provided with a suitable valve 8, ge-
cured to the coupling
9 and a bushing

cementing head 11 which,
later, receives and supports the cementing
tube within casing 2. T '
Located centrally: within casing 2 is the
metal tube 12 through which
cement are pumnped into the casing. Tube
12 is supported in casing 2 by means of g
collar 18 screwed to'its upper end and rest-
ing on a shoulder 14 _
end of the upper cementing head 11 for thig
purpose. Sufficient clearance is provided
between the outet face of collar 13 and the
inner face of cementing head 11 above
shoulder 14 to allow for a thin layer of loose
hemp or other suitable packing, ~
A smaller T-coupling 15 is conngcted - to
the upper end of-collar 13 by a short nipple
16, the upper opening of the T being nor-
mally closed by a. plug 17.  The horizontal
outlet. of T 15 is provided with a valve 18,
connected to T 14 by a nipple 19, and from
the other side of which suitable piping 20
leads to a pump (not shown) i
the water and: cement into the casing. The
lower cementing head 21 which is a spe'e:pial
fitting is screwed on to the lower end of fube

as* will appear

- 12, the cementing head being threaded in- -

teriorly at its upper end and the lower end
of tube 12 correspondingly threaded ex-
teriorly for this purpose. A taper seat 22
is provided in cementing head 21, the pur-
pose of which will appear later.

by means of a nipple’
: 10, while to the upper end -
of coupling 7 there is secured the upper .

the water and-

provided in the upper

for forcing.

i‘nAt‘he seve;_';}l;ﬁgures_ of the

65

tached to the upper end of casing:2 by means
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In earrying out my improved method of

cementing, the apparatus is first rigged up
as shown in Fig, 1 with the casing shoe 3
resting on the bottom of the well. Valves

110
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" ing 2 and the distance between the Jower:

60

6

2

* been pumped into

‘either be left. partly
- driven entirely out;

18 and 8 being open, water is then pﬁmped '
~into casing 2 through

pipe 20, tube 12, and
their connections until casing 2 and swag2e
nipple 6 are filled with water, Which then
flows out at valve 8, as indicated by the ar-
with it such loose clay or
other earthy matter as may have accumu-
lated in the bottom of the well. When the
water has circulated in this course for a suffi-
cient period, casing 2 is raised off the bottom
of: the well, valve.
allowed to circulate  under casing 2, up-
wardly through the annular space 4 and out
over the ground, as indicated by the arrows
in Fig. 2. - When the circulation is good and
all ‘the cavings-in cleaned out of the well
hole, -casing 2 is let down on the bottom of
the. well and tested for tightness. If there
is no leakage around the bottom of the cas-
ing shoe 3, or elsewhere, then the cement-
ing can be started. 4

The desired amount of cement is first
pumped through tube 12 into the lower part
of casing 2 and well hole 1 directly on top
of the water, a certain amount of which 1t
displaces, the water flowing out over the
ground around the outside of casing 2, as
shown in Fig. 8. After all the cement has
tube 12, a measured quan-
tity of water is pumped in -on top of the
cement. Plug’ 17 in the upper: end of
coupling 15 is then removed: and a wooden
plug 23, having a lower tapered portion 24
corresponding to taper seat 22 in lower ce-
menting head 21, placed therein, plug 17 te-
placed, and plug 23 pumped through tube
12. When plug 23 reaches taper seat 22 in
the lower cementing head 21, as shown in
Fig. 4, such a tight joint is formed that cir-

-culation is stopped, this being indicated by

the laboring of the pump,
stopped by the operator, or the stopping of
the pump itself. Casing 2 being filled with
water and valve 8 closed while the cement
is being pumped into place, the cement will
not rise in the lower portion of casing 2 any
higher than the level of the lower edge of
cementing head 21, and thus will only find
accommodation for itself by flowing under
casing shoe 3 into annular space 4 into which
space the cement will be forced to a height
depending on the amount of water between
the top of the cement and ‘
amount of this measured quantity of water,
which can be estimated from the size of cas-

which is then

edge of casing shoe 3 and the lower edge of
the lower cementing head 21, may, of course,
be varied at will, so that the cément can
within the casing or
Jas.desired. .

The well casing 2 can now: be let down
on. the bottom of the well and tested for
tightness. If no leak shows, the cementing
tube may be removed. ' -

8 closed, and ‘the water

plug 23. The .

1,381,645

Tt will be seen that a distint -advantage

"of the present method, and the apparatus
other proposed

used to. carry it out, over
methods is the economy effected in the
amount: of cement used ; since, as the oper-
ator may cduse the volume: of cement to be

driven to any definite position desired by

varying the measured quantity of -water
above the cemert, he is required to use only
so much cement as is estimated will be nec-

70

75

essary to cover the objectionable stratum. -

What is claimed is— - L

1. The method of cementing wells and the
like, whivh comprises forming an anpular
space adjacent the walls ‘of the well hole;
forming an annular chamber swithin said
annular’ space; introducing fluid into said

80. .

¢hamber closing 'the annular chiamber from.

the atmosphere; pumping ‘cement to the bot-
tom of said chamber; pumping a measured
quantity of fluid on top of the cement; plac-
ng a separating member on said measured
quantity of water, menns being located in

‘the lower portion of said annular chamber

for stopping said separating member; and
pumping  fluid i
until the-separating miember reaches the
stopping means. CL

9. The method of cementing wells and'thé.

like which comprises introducing fluid into

the casing; introducing cement into the cas-

definitely located ar-

ing, said casing: having
Ly Lol t=A .
introducing . a Mers-

yesting menns therein:

ured quantity of fluid into the casing abuve

the cement; and again pumping flui¢. into
said casing, said fluid being separated from
the measured quantity of fluid by a suitable
Darrier. until said barrier is stopped by the
arresting means. ‘ Lo :

3. The method of cementing wells or the

8%

90

into the annular :(’-h‘(lnlber .

95

100

105

like which comprises establishing a cireula-

tion of water down the casing- and up the
space outside thereof; introducing cement
into the casing. on top of the water; intro-
duecing a measured quantity of water into
the casing on top of the cements. introducing

_water into- the casing, separated from said

measured quantity of water by a barrier;

and pumping water into said easing “until -

the downward movement of .said barrier 1s
arrested by definitely -located means within
the casing. " Lo '

4. The method of cementing wells and the

Tike which comprises definitely locating in

the well casing a tube provided with arrest-
ing means; closing the upper end of the cas-

ing against- the atmosphere;  introducing

water itito the casing through said-tube; in-:

troducing cement.into the casing above the
waters introducing a measured quantity of

water into the tube above the: cement; and

1107

115
120.
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pumping water into the tube,separated from -

said measured quantity of water: by a suit:

able barrier, until said barrier is. stopped by

~the arresting means.

(™

130
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5. In apparatus for cementing wells and
the like, the combination with a well casing,
of a cementing tube adjustably mounted
within the casing, and having orresting
means at its lower end; coupling means

_serving to support the tube within the cas-
ing and to close the upper end of the casing
from the atmosphere: and a plug adapted
to pass throagh the tube and codperate with
said arresting means to seal the lower end
of the tube, o

6. In apparatus for cementing weils and
the like, the combination of, a cementing
tube adapted to be located within a well cas.
ing; coupling means for supporting said
tube in the casing, said coupling means also
serving to close the upper end of the casing
outside the tube; a cementing head located
on the lower end of said tube and having
a tapered passage therethrough; and a plug
adapted to pass through the tube, said plug
having & tapered end intended to codperaie
with the tapered passage in the cementing
head to seal the lower end of the tubs,

7. In apparatusfor cementing wells and
the like, the combination of, a cementing
tube having a constricted opening at its

K-

lower end; means for sapporting said tube
in & well casing, said means further serv-
ing to close the upper end of the casing out-
side the tube; and a plug adapted “to pass
through said tube and form a seal at the
lower end of the tube with said constricted
opening. .

8. In apparatus for cementing wells and
the like, the combination of, a cementing
tube having an outlet in. the upper portion
thereof; a valve for said outlet; a removable
plug in the wipper end of said tube; a ce-
menting head on the lower end of said tube,
said head having a tapered passage, there-

“through; means for supporting said fube in
and to close the end of the

a well easing
casing outside said tube, said Jneans having
an ontlet therein; a valve for said outlet;
and a-plug adapted to pass through the tube,
said plug having a
to codperate with the tapered passage in the

cementing head to seal the lower end of the

cementing tube. - _
in testimony whereof 1 have signed my
name to this specification. :

PHILO B. KINNIEAR.
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tapered portion intended -




