
2,429,912 J. R. BAKER 
WELL CEMENTING APPARATUS 

Filled Dec. 29, 1944 

-??? s 

Oct. 28, 1947 

  

  

  

  

  

  

  

  

  

      

  

  

  

  

  

  

  

  

  
    

  

  



Patented Oct. 28, 1947 2,429,912 

UNITED STATES PATENT OFFICE 
2.429.912 

WELL CEMENTING APPARATTUS 
John R. Baker, Philadelphia, Pa., assignor to 

Baker Oil Tools, Inc., Vernon, Calif., a corpo 
ration of California. 

Application December 29, 1944, Serial No. 570,392 
(C. 166-1) 5 Claims. 

This invention relates to apparatus for cement 
ing casing in well bores, and more particularly 
to apparatus embodying side ports through which 
cementitious material can be ejected for passage 
into the annulus between the casing and wall of 
the Well bore. 

It is an object of the present invention to con 
trol fluid flow through the side ports of casing 
or similar apparatus by the hydrostatic or pres 
Sure head of fluid disposed externally of the 
CaS?ng. '' 
Another object of the invention is to utilize 

the hydroStatic head of a column of cementitious 
material, like cement slurry, placed around the 
String of casing to close casing ports through 
which Such material has been ejected and there 
by prevent its return flow into the casing. 
A further object of the invention is to provide 

an improved side ported Well cementing apparatus 
through which cementitious material can be 
ejected into the annulus around the casing string, 
in which the ports are closed after the material 
has been ejected to prevent Subsequent passage 
of fluids from the interior of the apparatus, 
through the ports to the exterior of the ap 
paratlS. - 

Still another object of the invention is to em 
ploy the hydrostatic head of a column of cemen 
titious material placed around a string of casing 
to close casing ports through which such ma 
terial has been ejected and thus prevent sub 
Sequent passage of fluid from the interior of the 
apparatus outwardly through the casing ports. 

This invention has other objects that Will be 
Conne apparent from a consideration. Of the en 
bodiment shown in the drawings accompanying 
and forming part of the present Specification. 
This form will now be described in detail, but 
it is to be understood that such detailed de 
Scription is not to be taken in a limited Sense 
since the scope of the invention is best defined 
by the claims appended hereto. 

Referring to the drawings: 
Figure 1 is a partial longitudinal Section of a 

well cementing apparatus; 
Figure 2 is a view similar to Figure 1, With 

parts of the apparatus in another operative posi 
tion; and 

Figure 3 is a view similar to Figure i, with the 
parts of the apparatus in still another Operative 
position. x 
The Well cementing apparatus is disclosed in 

the drawings as a collar A adapted to form part 
of a string of casing having its ends threaded 
to separated upper and lower casing sections B, 
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2 
C. The specific collar disclosed comprises an 
upper tubular member 0 secured to the upper 
casing section B, in which is threadedly received 
a lower tubular member f f attached to the lower 
Casing Section. C. 

he lower tubular member is provided with 
a plurality of ports 2, initially closed to pre 
vent passage of fluids between the interior and 
exterior of the casing by an inner sleeve valve 
3 having upper and lower Seals 4, 5 disposed 
on opposite sides of the ports. This sleeve valve 
is held in position over the ports by One or more 
shear screws 6 threaded into the lower tubular 
member and sleeve valve 3. An Outer sleeve 
valve T is slidably mounted on the lower tubular 
member and is provided with a plurality of ports 
8 adapted to coincide with the ports 2 through 
the lower tubular member, in order that fluids 
may pass from the interior to the exterior of the 
cementing collar A. The outer sleeve. valve 7 
is movable from a position in which its ports 8 
are in alignment with the lower tubular men 
ber ports 2 to a position of disalignment wherein 
the metal of the sleeve valve is disposed Over 
the lower member ports to prevent flow of fluid 
therethrough. To guard against inadvertent 
rotation or angular movement of the Outer sleeve 
valve, its upper end is provided With one or more 
guide slots 9 in which are received keys or pins 
20 threaded into the lower tubular member. 
This key connection 9, 2 permits longitudinal 
movement of the outer sleeve valve on the 
lower tubular member but prevents rotation 
therebetween. 

Return flow of fluid into the casing string after 
its ejection through the coinciding ports 42, 8 
is precluded by a back pressure valve on the ex 
terior of the outer sleeve valve. The specific 
form of back preSSure valve illustrated in the 
drawing consists of an elastic sleeve 2 of rub 
ber or similar material having one end Secured 
to the sleeve in any suitable manner, as by the 
interlocking flanges 22, 23 on the sleeve and 
rubber valve member 2. The back pressure 
valve 2 extends over the ports 8 and is capable 
of flexing outwardly under the action of the fluid 
passing through the ports to discharge into the 
annulus between the casing string and Wall of 
the Well bore. The inherent, elasticity of the 
sleeve, however, causes it to close back Over the 
ports 8 and against the exterior of the outer 
sleeve valve 7 whenever the internal pressure is 
relieved, to prevent return flow of fluids through 
the ports 8, 2. 
The upper tubular member it has a dependin 
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skirt or cylinder Wall 24 spaced from the Outer 
Surface fa of the lower tubular member to form 
an annular cylinder 25 communicating with the 
interior of the collar and casing string by One or 
more inlet or bleeder ports 26, extending through 
the Wall of the lower tubular member at the 
upper end of the cylinder. The cylinder 25 con 
tains an upper annular head or piston 2 on the 
external sleeve Valve f. Leakage in both direc 
tions between this piston 2, on the one hand, 
and the cylinder Wall 24 and external surface 
fa of the lower tubular member, on the other 

hand, is prevented by outer and inner sealing 
rings 28, 29 disposed in generally wedge or V 
shaped grooves 30, 3 formed in the outer and 
inner surfaces of the piston. The Sealing rings 
are circular in croSS Section and tend to be 
Wedged by the tapered sides of the grooves into 
leakproof engagement With the surfaces of the 
cylinder wall 24 or lower tubular member 
when pressure is imposed on them either from 
above or belloW. 
The external sleeve valve 7 is also provided 

with a lower annular head or piston 32 having an 
inner generally Wedge or W-shaped groove 33 in 
which is contained a round sealing or piston ring 
34 adapted to slidably engage the external Sur 
face f fa of the lower tubular member. The ex 
ternal sleeve valve is also provided with inter 
mediate generally V-shaped grooves 35, 35 above 
and below the sleeve ports 8, in which are con 
tained round sealing rings 3, 38 slidably engage 
able with the external surface a of the lower 
tubular member. 
The apparatus forms part of the casing string 

and is lowered thereWith into the well bore with 
its parts in the relative positions shown in Figure 
1, in which the inner sleeve valve f3 is disposed 
over the lower member ports 2, and the external 
sleeve valve is in its lowermost position rest 
ing upon a shoulder 39 on the lower tubular mern 
ber with its ports & coinciding, or communicat 
ing with, the ports 2 through the lower men 
ber. 
When fluid is to be ejected from the apparatus, 

a suitable bridging member, Such as a ball 49, is 
lowered or allowed to gravitate through the fluid 
in the well casing until it comes to rest. On the 
inner sleeve valve 3, closing its Central passage 
4 and enabling sufficient pressure to be built up 
in the fluid in the casing string thereabove to 
shear the screws 6 and move the inner sleeve 
valve 3 and ball 40 downwardly to a position 
below the ports 2. Fluid can then pass out 
wardly through the aligned open ports 2, 8, 
flexing the elastic back pressure valve 2 in an 
outward direction and passing outwardly into the 
annulus around the casing. 
In the event that the external sleeve Valve 

may have shifted upwardly during lowering of 
the casing string in the Well bore, the pressure 
built up inside the casing after Seating of the 
bridging member 40 on the inner sleeve 3 acts 
through the inlet port 26 on the upper end of 
the piston 27, to shift the outer sleeve valve it 
downwardly into contact with the shoulder 39 on 
the lower tubular member, to realign the sleeve 
ports 8 with the lower member ports 2 and thus 
allow outward flow of fluid into the annulus 
around the casing, in the manner aforemen 
tioned. 

ihe fluid ejected from the casing may consist 
of a cementious material, such as cement slurry, 
and this material rises in the annulus around the 
casing to the desired height. Usually only a 
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4. 
Small quantity or height of cement slurry is al 
lowed to remain in the casing string above the 
ports 2, producing a back pressure effect upon 
relieving of the pressure within the casing, caused 
by the fact that the Outer column of cement 
Slurry extends much higher than the slurry re 
maining inside the casing, and by the further 
fact that the specific gravity of the cement slurry 
is much greater than that of the Water or other 
displacement fluid in the casing used to eject 
the slurry from the casing string through the 
open ports. The greater hydrostatic or pressure 
head of the cement slurry externally of the casing 
presses the elastic back pressure valve 2? firmly 
against the exterior of the outer sleeve valve 7, 
and over the sleeve valve ports 8, to prevent re 
turn flow of the cement slurry into the casing. 

ihe greater hydrostatic head of the cement 
slurry on the exterior of the casing string is also 
employed to shift the outer sleeve valve bodily 
along the lower tubular member to disalign 
the ports 3, 2 and provide a further means for 
preventing return flow of cement slurry from the 
annulus around the casing into the casing string. 
Such shifting of the outer sleeve valve is also 
availed of to prevent passage of fluid from the 
interior of the casing to its exterior through the 
ports 2, as will now be described. 

It is to be noted that the hydrostatic head of 
fiuliid on the exterior of the casing can act longi 
tudinally on the outer sleeve Valve in both 
directions. This unit hydrostatic head or pres 
Sure 'P' is capable of acting on the underside 
Of the upper piston 27 across its pressure active 
area, b, to urge the outer sleeve 7 in an upward 
direction; across the pressure active surface c ex 
tending around the elastic back pressure valve, to 
urge the outer sleeve in a downward direction; 
and a CrOSs the pressure active undersurface a of 
the lower annular piston 32 to urge the outer 
sleeve valve in an upward direction. The re 
Sultant total force tends to shift the outer sleeve 
Valve in an upward direction, and is equal to 
P(a-b-c). Íhe force tending to shift the outer 
sleeve in a downward direction is represented 
by the unit hydroStatic head or pressure p inside 
the casing acting over the area, d at the upper 
surface of the upper piston 27. So long as the 
resultant force acting upwardly on the outer 
sleeve Valve is greater than the downward force 
from within the casing acting downwardly on the 
sleeve Valve, the external hydrostatic head ele 
Wates the sleeve valve and shifts it to closed posi 
tion over the ports 2 in the lower tubular mem 
ber. Expressed in another manner, the hydro 
static head of fluid on the exterior of the casing 
Will shift the outer sleeve valve in an upward 
direction whenever P(a, -b-c) is greater than 
pacd. 
The relieving of the pressure within the casing, 

following ejection of all desired cement slurry 
from the ports 2, 8, will insure a large excess of 
external elevating force acting on the outer sleeve 
valve 7 over the internal lowering force. To 
take a simple design, if it is assumed that the 
area, b equals the area, c, and that the area, c. 
equals the area, d, the Outer sleeve valve will be 
elevated whenever the hydrostatic head exter 
nally of the casing string is greater than that in 
ternally of the casing string. 

It is to be noted that elevation of the oiter 
sleeve Valve disposes the intermediate lower 
seal 38 above the ports 2 extending through the 
lower tubular member. The bottom sealing ring 
34 Will remain below the latter ports, thus pro 
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viding an imperforate sleeveportion disposed over 
the ports f2 with sealing rings on opposite sides 
of these ports, preventing passage of fluid under 
pressure from the interior of the collar to its ex 
terior. The back pressure valve 2 prevents re 
turn flow of fluid from the exterior of the casing 
into the collar A. As a result, the ports 2 are 
closed to prevent the passage of fluid between the 
exterior and the interior of the casing string in 
both directions. 
A positive port closure has thus been obtained 

against flow of fluid in both directions. The 
pressure of the fluid inside the casing may act 
through the inlet ports 26 and tend to shift the 
outer sleeve 7 in a downward direction to re 
align the ports 8, 2, but ordinarily any such 
pressure would not be imposed until after the 
cement slurry has set and hardened around the 
casing and the outer sleeve valve f, securely 
locking the latter in closed position and pre 
venting its downward shifting. However, as a 
precautionary measure, to insure that pressure 
exerted through the inlet port. 26 will not shift 
the outer sleeve valve 7 to port aligning posi 
tion, the upper head 27 on the sleeve may be pro 
vided with an inner groove 42 carrying a split 
contractile ring 43 adapted to snap into a com 
panion groove 44 formed on the exterior of the 
lower tubular member upon elevation of the outer 
sleeve valve 7 to port closing position. The en 
gagement of the split ring 43 in the groove 44 will 
lock the outer sleeve valve 7 against movement 
in a doWnward direction and prevent pressure ex 
erted through the inlet port 26 from so shifting 
the Outer sleeve member. 

I claim: 
i. An apparatus including a tubular member 

having a port and adapted to form part of a 
casing string, a back-pressure valve for prevent 
ing passage of fluid through said port from the 
exterior of said apparatus to the interior of said 
tubular member, a valve member on said tubular 
member for controlling flow of fluid through said 
port, said valve member being so constructed and 
arranged as to be shifted on said tubular mem 
ber by fluid pressure externally of said apparatus 
to a position closing said-port to the passage of 
fluid from the interior of Said tubular member to 
the exterior of Said apparatus. 

2. An apparatus including a tubular member 
having a port and adapted to form part of a 
casirig string, a back-pressure valve for prevent 
ing passage of fluid through said port from the 
exterior of Said apparatus to the interior of Said 
tubular member, a sleeve valve on said tubular 
member for Opening and closing said port to the 
paSSage of fluid from Within said tubular mem 
ber to the exterior of said apparatus, said sleeve 
valve having a pressure active surface subject to 
the action of fluid pressure externally of said 
apparatus to slide said sleeve valve on said tubu 
lar member to port closing position to prevent 
passage of fluid from the interior of said tubular 
member to the exterior of said apparatus. 

6 
3. An apparatus including a tubular member 

having a port and adapted to form part of a 
casing string, a sleeve valve on said tubular mem 
ber for opening and closing said port to the pas 
Sage of fluid from Within said tubular member 
to the exterior of said apparatus, said sleeve valve 
having a pressure active surface at one end 
thereof communicable with the interior of said 

O 

15 

20 

25 

30 

35 

40 

45 

50 

80 

tubular member to enable fluid pressure inter 
nally of said tubular member to shift said valve 
to port Opening position, said sleeve valve hav 
ing a fluid pressure active surface on its other end 
Communicable With the exterior of said appa 
ratus to enable fluid pressure externally of said 
apparatus to shift said valve on said tubular 
member to port closing position, and back pres 
Sure valve means for preventing passage of fluid 
from externally of said apparatus through said 
port. W 

4. An apparatus including a tubular member 
having a port and adapted to form part of a 
casing String, a sleeve valve on said tubular mem 
ber for Opening and closing said port to the pas 
Sage of fluid from within said tubular member to 
the exterior of said apparatus, a back-pressure 
valve mounted on said sleeve valve for preventing 
passage of fluid through said port from the ex 
terior of Said apparatus to the interior of said 
tubular member, said sleeve valve having a pres 
Sure active surface subject to the action of fluid 
preSSure externally of said apparatus to shift 
Said sleeve valve on said tubular member to port 
closing position to prevent passage of fluid from 
the interior of said tubular member to the ex 
terior of Said apparatus. - 

5. An apparatus including a tubular member 
having a port and adapted to form part of a 
Casing String, a sleeve valve on Said tubular mem 
ber having a port adapted to align with said 
tubular member port to permit passage of fluid 
from Within Said tubular member to the exterior 
of Said apparatus, a back-pressure valve on said 
sleeve valve for closing said sleeve valve port and 
prevent passage of fluid from the exterior of said 
apparatus to the interior of said tubular member, 
Said sleeve valve having a pressure active surface 
Subject to the action of fluid pressure externally 
of Said apparatus to shift said sleeve valve on 
Said tubular member to disalign said ports and 
prevent paSSage of fluid from the interior of said 
tubular member to the exterior of said apparatus. 

JOHN R. BAKER, 
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