
May 12, 1953 R. L. crain 2,638,169 
PROTECTOR FOR OIL WELL EQUIPMENT 

Filed Feb., I, 1947 3. Sheets-Sheet l 

N S. S 
o S. SS B 

% % -: OF EFSEE 2EEE FE 
R N Mr. 

MS 

EE2 
w 2 

l S 

l 

72 

I rvivorv /O f- 1. o 
t-J Adobert LCrozira 

  

  



May 12, 1953 R. L. CRAIN 2,638,169 
PROTECTOR FOR OIL WELL, EQUIPMENT 

Filed Feb. 11, 1947 5 Sheets-Sheet 2 

SS &S SS is 
k 3 B e O 3. 
NH3. %EsaE EES N E. 

C i 
O axes y 
ENINEséE 4. EES al cŽag. 3 

% % SNSSKS SSN 

%l 2 NWANK." SIS NTIN 
N N s NIS E1FNN-A? SS PH SN E-Alf, HERS NIZS 

FEEEN|| N W N N 92. 

SSISS/ 
ZEN 2. % - 

2 

s s 
II: 

CI 

II 

E. (e) 
II 

ANZy 

a 1-H rvivorvitov OUI 
/2 fobert L.Croziza 

elitovica. 

  

  

  

    

  

  

  



May 12, 1953 R. L. CRAN 2,638,169 
PROTECTOR FOR OIL WELL EQUIPMENT 

Filed Feb, ll, l947 3. Sheets-Sheet 3 

MMW 

22. 5 
70 22 (942 so 33 

Sys, ÉNasee Z2 32 %NSSSX-12 

- SGEN Eises s 23S N S3s SeS2 48 ZSee SSYSSE. 
90- 9a 

rvuorvo. 

Robert L.Craiza. 
33 6.4man, 124 y-É440 

  

  

  

  

  

  



Patented May 12, 1953 2,638,169 

UNITED STATES PATENT OFFICE 
2,638,169 

PROTECTOR FOR, OIL WELLEQUIPMENT 
Robert L. Crain, Houston, Tex., assignor to Gray 
Tool Company, Houston, Tex, a corporation 
of Texas 

Application February 11, 1947, serial No. 727,826 
(C.166-14) 3 Claims. 

1. 
The present invention relates to a device for 

protecting the interior surfaces of various types 
of equipment used in the construction of oil or 
gas wells. The invention is particularly gon 
cerned with the protection of certain of the 
equipment customarily mounted at the Surface of 
the well having sealing surfaces which should be 
maintained in the proper ground or otherwise 
finished condition in order to insure effective and 
lasting sealing engagement with the parts that 
are associated therewith, for instance, at the 
completion of the well. As an example, and Stat 
ed as an outstanding purpose of the invention, 
it is intended to protect such Surfaces as the 
hanger seats or the like provided in casing heads 
and tubing heads for the reception of various 
types of casing and tubing hangers which are 
required to provide a permanent seal therewith. 
However, it will be apparent from the description 
and illustrations herein, that the apparatus of 
this invention is also effective in protecting other 
parts in the well which might be damaged by the 
insertion of tools into the well, during the per 
formance of the Various usual and unusual Oper 
ations incident to the drilling and completion of a 
well. While I have especially mentioned tubing 
heads and casing heads, it will be understood that 
the device can serve to protect various other 
connections and fittings in the well, such as cas 
ing connections, as well as the casing itself. 
The invention as disclosed takes the form of a 

removable housing provided with appropriate 
means to define a fixed guiding surface axially 
above the casing of a well, or above the casing 
or tubing head of a well, whereby a tool inserted 
into the well is properly centered with respect to 
the axis of the casing, so that it cannot injure 
any surfaces of the casing or parts mounted 
thereon as Said tool is being inserted into or re 
moved from the well during the performance of 
the various operations necessary during the drill 
ing or completion of the Well. 
A further object of the invention is to provide 

a housing of the above type which is so designed 
that upon completion of the operations involving 
its use, various types of casing or tubing hangers 
may be lowered therethrough and landed in their 
seats in the casing head or tubing head, and 
locked therein, after which the housing or appa 
ratus of the invention may be removed from the 
Well for use during the performance of similar 
Operations on other Wells. 

In connection with the preceding objective, it 
is a purpose of the invention to provide such a 
housing having means for the attachment of any 
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Well known types of control equipment above Or 
below the same, whereby the housing may be emi 
ployed during performance of the Operations in 
question while the well is under control. After 
the tubing or casing in question is run into the 
well under control through the control equip 
ment and landed in the casing or tubing head, 
Said housing with the control equipment may be 
removed from the Well at the time it is desired to 
land and mount the Succeeding casing head, in 
the case of casing operations, or the tubing head 
or Christmas tree in the case of subsequent oper 
ations leading to the completion of the well. It 
Will be understood that the uses of the apparatus 
are not confined to those portrayed in the draw 
ings. For example, under certain circumstances, 
the apparatus could be mounted above certain 
of the pieces of control equipment, such as: the 
blowout preventer, in order to protect the shoes 
or other surfaces thereof in a manner which will 
be evident as this description progresses. 
The control equipment referred to may be of 

various forms, but I have particular reference to 
Such now Well known pieces of control equip 
Enent Such as the master drilling valve, or various 
forms of blow-out preventers. While I have dis 
closed a convenient combination of one master 
drilling valve and two blow-out preventers 
Inounted on the Well above the housing of this 
invention, it will be understood that the control 
equipment may comprise only the master drilling 
valve in a given case, or only one or more blow 
out preventers in other instances, depending on 
the character of the Well being drilled or com 
pleted. 

It is also an object of the invention to provide a 
guiding means of the above type which will serve 
to center any pipe entering the well and thereby 
protect the Sealing parts of the control equip 
ment mounted above the housing. For example, 
the centering of the pipe as disclosed herein, will 
be useful in protecting the shoes of blow-out pre 
venters which are mounted above the housing. . 
While I have referred to various forms of con 

trol equipment herein, it will be understood that 
the invention is useful in protecting the interior 
Surfaces of other fittings sometimes found at the 
Surface of a Well, and as an example of the lat 
ter, I mention Such devices as sealing rings which 
employ plastic pressure joints to seal with such as 
a casing, which device is later to be welded at its 
top to the cut-off end of the casing. Reference 
is here made to such sealing rings of special 
application as disclosed in Patent 2.350,867, to 
Bean et al., June 6, 1944. In fact, the apparatus 
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of this invention can be successfully used to pro 
tect substantially any mechanism in the Well 
which is required to retain its original Shape in 
order to Seal with an inserted pipe in any Elain 
ner, and particularly such mechanisms as are 
mounted below the apparatuS. 
While I have shown the device as particularly 

designed to form a fixed guide for parts generally 
of an enlarged size carried on an inserted pipe, 
such as a drilling bit or the like, it will be under 
stood that the design could be varied in a special 
case to actually form a guide for the inserted 
pipe itself, the provision for retracting the shoes 
of the apparatus making possible the passing of 
casing or tubing collars and the like as Well as 
the usually relatively larger fittings, such as drill 
ing bits and the like. 
In the drawings, a particular size of a protector 

is disclosed, corresponding With the final casing 
head or tubing head and its bore, and correspond 
ing with the final or inner casing string of a 
well. It will be understood that the apparatus 
Will in practice be made in several sizes, adapt 
ing it for use With particular standard sizes of 
Casing and Smaller or larger casing heads, de 
pending on the stage of completion of the well 
at the time the device is needed. It will also be 
observed that within certain limits a single pro 
tector of the type disclosed may be adjustable 
for use on several sizes of casing or casing heads 
and their associated parts. 

In the drawings, which illustrate one precise 
form of the apparatus, and a particular use to 
which it may be put: 

Figure 1 is a vertical sectional view through 
the final casing head or tubing head assembly 
of a well, including certain illustrative control 
equipment mounted thereon, disclosing the 
action of the device when a drilling bit is being 
run into the Well for the performance of such 
as the 'drilling in' Operation. 

Figure 2 is a similar vertical sectional view 
showing the operation of the device when a tub 
ing hanger is being lowered through the appa 
ratuS to its seat. 

Figure 3 is a side elevational view of the casing 
head of a well, showing the tubing head in section 
and Sonewhat diagrammatically illustrating that 
the apparatus of this invention and the control 
equipment may be removed after the tubing or ; 
casing hanger previously passed through the 
apparatus is landed sealed in its seat. In con 
nection with the disclosure of this view, it will be 
understood that the apparatus ends itself to all 
of the inside and outside control advantages 5 
afforded by the practices disclosed in such prior 
patents as 2,117,444, Mueller et al., May 17, 1938, 
and 2,148,327, Smith et al., February 21, 1939, 
and the various control features referred to in 
Said patents may be employed as required in 
connection with the use of the apparatus of the 
present invention. 

Figure 4 is a top plan view of a preferred form 
of the protector housing or apparatus of the 
present invention. 
Figure 5 is a vertical sectional view through 

the protector, taken along the line 5-5 of Fig 
tire 4, and 

Figure 6 is a side elevational view of one of the 
shoe bonnets of the apparatus, as viewed from 
the line 6-6 in Figure 4. 

Referring to Figure 1, an outer string of cas 
ing is shown at 0, same having attached there 
to the usual casing head 2 provided with con 
ventional side outlets and closure valves as 
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required, as is well known in the art. Disposed 
within the outer casing ) is an inner or final 
casing string , which may have secured to its 
upper end a double tapered hanger of the type 
disclosed in Patent, 2,082,413, Mueller et al., Life 
1, 1937, the top tapered Surface of Such halinger 
being sealed by the engagement of a Second 
casing or tubing head 6. The casing head 6, 
shown in the drawings as a tubing head, Inay 
likewise he provided. With the usal side OutletS 
and it has a bore therethrough of diametei 
Substantially equal to the interior diameter of 
the final string of casing 4. The tubing head is 
lay also have an upwardly and Outwardly 
tapered hanger Seat 28, and above Said Seat theire 
are the usual pressure proof locking screws 22 
eXtending through the flange of the tubing head 
to lock the hange therein, all of Which is noW 
Well known in the art and fully described, for 
instance, in Fatent, 2,143,327, to Smith et al., 
February 2, 1939. In connection. With this men 
tion of the Snit patent, it Will be understood 
that while the apparatus is useful in connection 
withi completing Wells under complete necha 

is ical COntrol, it will also be found useful in 
instanceS where complete inechanical consirol at 
aii times is not absolutely essential. 
Above the top connecting flange of tile tubing 

head, the protector P of the present invention 
is mounted. As stated, the protector can be 
renovably induinted on the tubing head, and 
above the protector there may be one or more 
pieces of control equipment removably mounted 
Such as a master drilling waive M and one or 

5 inore blow-out preventers B, the order or ar 
rangerent of the pieces of control equipment not 
being vital as far as the general use of the pres 
ent apparatus is concerned. The function of the 
control equipment is outlined in ful in said 
Smith Patent 2,148,327. 

Referring to Figures 4 and 5, the apparatus 
coISprises a housing 3 shown as hexagonai in 
Outline When viewed from the top, and it has a 
central cylindrical vertical bore 32 theretirough, 
Which in the particular size shown is of a diam 
eter corresponding with, or substantially equal 
to, the largest diameter of the hange seat 2 of 
the tubing head #3. The housing 38 is provided 
with a piurality of lateral bores 34, which may 
be of any shape arid croSS Section, but, preferably 
of rectangual or other polygonal shape, and in 
each of these lateral icores is a shoe 3S mounted 
as hereinafter described for advancement, to a 
inited extent into the bore 32 and for retrac 
tion from Said bore in order to clear the latter 
for paSSage of a hanger to the seat below said 
bore. 

Each of Said Shoes. 38 nay be manually and 
adjustably advanced and retracted by means of . 
an Operating stem 39, said stem being carried 
adjaceiat its outer end in a lateral bore through 
a, Cninet neitber 2, the outer end of said stern 
being Sealed by packing 44 in a packing recess 
in Said bonnet, which is compressed by a gland 6 
threaded into Said packing recess. The extreme 
Outer end of each stem is provided with a wrench 
connection 48 or other means for the application 
of power to turn the stem and thereby advanc 
or retract the shoe. 

Each stem is is equipped with an outwardly 
eXtending flange or coilar 5, which is held in a 
packing recess between the outer wall 52 of the 
cavity 54 in the bonnet and an annular plate 56 
Connected by botS 53 to the outer wall of said 
cavity against Suitable annular bearing rings 60, 
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which Surround the flange 50. Any obvious ex 
pedient Such as lubricant openings may be pro 
vided to lubricate the bearing provided for the 
stem and its flange 50. 

It will be obvious from the above that when 
the stem 40 is turned the flange 50 will prevent 
it from any longitudinal movement. The inner 
end of the Sten is threaded as at 62, and these 
threads are engaged by threads on a collar. 64, 
which has an outwardly bent flange 66 joined to 
the inner end of the shoe by bolts, said flange 
being of outside configuration corresponding with 
that of the cavity 54 in order, to be guided in its 
lateral movements therein. Upon turning the 
stem 40, the shoe 38 may be moved inwardly and 
outwardly between a position as shown in Fig 
ure 5 where it is completely advanced into the 
bore 32 to a position where it is completely re 
tracted rearwardly into the cavity 54 in order to 
entirely remove the ends of the shoes from the 
bore 32. 
As stated before, the design of the equipment 

may vary as to Size and arrangement of parts, 
and there may be less or more than six of the 
retractable shoes. In the design disclosed, the 
convenient number of six has been provided, 
there being six of the shoes and stems and bon 
nets 42, the latter being secured to flat side faces 
of the housing 30 by flanges 70 which are bolted 
to the housing by the bolts 72. 
The inner ends of the shoes may vary in design, 

but in general they are provided with central 
straight pipe or tool engaging portions 80, cir 
cular in cross section when viewed from the top, 
and upper and lower substantially conical beveled 
surfaces 82 and 84, the latter merging with and 
into the relatively straight surfaces 80. The shoes 
are provided with substantially radial side sur 
faces 88, with respect to the axis of the bore 32, 
and in the design shown, these surfaces, engage 
One another when the shoes are advanced to 
their innermost position as limited by the stop 
plate 66 in the chamber 54. 
The arrangement as described provides a guide 

in the bore 32 which is substantially continuous 
around the pipe or tool to be inserted. The guid 
ing structure is strengthened by the support af 
forded each shoe by adjacent shoes. However, if 
desired, it would be possible to design the shoes 
and adjust the stop plate 66 so that the side 
edges of the shoes might not contact one another 
when they are in their completely advanced posi 
tions. For example, if it is desired to provide 
a guide for passage of a tool. Somewhat larger 
than the opening shown in Figure 5, the operat 
ing stems could be equipped with substitute shoes 
of shorter length. Or, spacers could be placed 
between the body 30 and the flange 65, to limit 
the inward travel of the shoes 38. 
The housing 30 may be attached to the adja 

cent flanges of the tubing head and to the control 
equipment in any suitable manner, as by means 
of spaced threaded holes 90 in the top and bottom 
faces of the housing, into which bolts 92 from 
the flange of the Control equipment or from the 
flange of the casing head may be threaded. The 
usual recesses 94 are provided extending circular 
ly around the bore, so that a conventional sealing 
ring may be employed to insure a complete Seal 
for the passage extending through the bore of 
the apparatus and upwardly through the control 
equipment. 
In the operation, and referring to Figure 1, the 

device is mounted on a casing head or tubing 
head of a well at any desired stage of drilling or 
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coming Out of the Well. 

6 
completion, and the shoes 38 are advanced to 
their innermost limit by manipulation of the 
operating stems 40. At their most advanced post 
tions, they define a fixed guide opening through 
the housing of regulated diameter less than that 
of the bore of the housing, and substantially equal 
to the bore 8 through the tubing head 6 or the 
interior bore or diameter of the innermost casing 
4. During such as the "drilling in' operation, 

as described in the said Smith patent, or in other 
prior art referred to, a drill string O is passed 
through the control equipment, said drill string 
having a drilling bit 02 on the inner end there 
of, which bit is usually of size substantially equal 
to the interior of the casing in which it is to be 
operated. Obviously, without the protection of 
the guide positioned immediately above such vital 
parts as the casing head or tubing head seat 2G 
the drill bit might Swing laterally against the seat 
and cut or injure the same as it passes through 
the tubing head. In general, it will be understood 
that the dimensions of the housing and the posi 
tioning of the shoes, are such, in vertical relation 
to the seat, that the usual enlarged tools passing 
into the well will bridge the vertical space be 
tween said Seat and Said shoes. In the example 
shown, the drilling bit thus bridges this vertical 
Space, so that its inner end is guided into the 
bore 8 while its outer end is supported by the 
inner ends of the shoes 34. 

After the “drilling in' or other operations as 
described in the said Smith patent, the drilling 
bit or other tool is removed, after which tubing 
04 is run into the well as shown in Figure 2. 

After this operation, the shoes. 38 are retracted 
to their full open position leaving the bore of the 
housing clear, So that a hanger 08 may be landed 
in the Seat 20 and locked therein by the Screws 22 
preparatory to removing the control equipment 
and the protector, as indicated in Figure 3, for 
the Substitution of the Christmas tree on the 
tubing head as is now well known in the art and 
as described in the said Smith patent. Of course, 
it will be understood that while the present de 
Scription is concerned with the running of tubing, 
a protector of larger size would be employed in 
the same manner in running in a casing through 
the protector, and after such a casing is landed 
and sealed, it could be welded at its top to a 
hanger or otherwise sealed to its hanger or to 
other adjacent parts, as is well known in the art, 
the protector being capable of removal for use on 
other wells with facility equal to that with which 
the control equipment may be removed, as de 
scribed in the said Smith patent. 

It will be understood that the inner ends of the 
shoes are preferably made of hard metal to pro 
vide a rigid centering guide, and are preferably 
tapered as shown both above and below their 
vertical portion 80, whereby they may serve to 
guide the tools referred to when going into and 

Said shoes are not pro 
vided with any sealing material or the like with 
the thought of forming any seal around a pipe 
passing therethrough, and they are positively 
limited in their inward movement by means other 
than the pipe or object which passes through the 
apparatus. 

It has been pointed out herein that the appa 
ratus described is useful in protecting any equip 
ment within the well below the protector, and that 
the proper centering of a tool through the pro 
tector will protect devices such as control equip 
ment including blowout preventers mounted above 
the protector. It is obvious that the protector is 
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of quite general utility, and may be mounted in 
Various positions on the Well with relation to other 
equipient. For example, and in Special cases, 
the protector could be nounted above certain 
pieces of Control equipment, such as a blowout 
Oreventer, and in such instances, it would protect 
the parts of the blowout, preventer or other con 
trol device in the same nanner as is described 
herein with respect to the seat of the casing head, 
Obviously, in Such arrangements, the hanger 
Could be lowered through the protector and 
through time control equipment, to its seat, in tine 
Saxe. Ianner as has been described. 

cairn: 
1. Apparatus for protecting the interior sealing 

SUlriaces of equipment used in the construction 
of an oil Well, while passing a pipe carrying a 
tool thereon into a previously landed well casing 
Comprising a housing having fiat, top and bottom. 
SLIrfaces with means for renovably attaching the 
Sane between the fange of a casing head and 
that of Control equipment mounted above the 
head, Said housing having a vertical bore there 
through of diameter greater than that of the Wel 
ca.Sing, at least three hard retal protecting shoes 
Inounted in said housing at equally spaced points 
around said bore and for radia overent into 
Said bore and each having means for limiting 
their inward movement, said shoes having arcu 
ate Surfaces at their inner ends to define a fixed 
Wertical guide Opening through the housing When 
advanced thereinl of dia.ineter regulated by Said 
initing nears less than that of said bore, the 
inner ends of Said shoes also having upper and 
lower beveled surfaces on opposite sides of said 
arcuate surfaces for centering the end of the tool 
in said guide opening, Said guide Opening defined 
by the inner limit of movement of said shoes being 
of Size substantially equial to the interior diameter 
of the well Casing and of diameter Substantially 
greater than that of the pipe carrying the too 
thereo. 

2. A construction in accordance With clai.In 1 
wherein Said li initing neans comprises Side edge 
surfaces on each of said shoes adjacent their 
inner ends, which engage co-operating side edge 
Surfaces on adjaceint, shoes to thereby linii, the 
inWard advance of Said ShoeS. 

3. Apparatus for protecting the interior Sealing 
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8 
surface of the hanger seat in a casing head used 
in the construction of an oil Well, while passing 
a pipe carrying a tool thereon into a previously 
laided casing comprising a housing having flat 
top and bottom. Surfaces With means for renOV 
ably attaching the same between the fiange of 
the casing head and that of control equipment 
Iounted above the head, Said housing having a 
vertical bore therethrough of diameter greater 
than that of the well casing, at least three hard 
retal protecting shoes mounted in Said housing 
at equally Spaced points around Said bore and 
for radial movement into said bore, said shoes 
having arcuate Surfaces at their inner ends to 
define a Wertical fixed guide Opening through the 
housing when advanced therein to their inner 
most position of diameter less than that of said 
ore and of size. Substantially equal to the in 

terior diameter of the well casing, and of diam 
eter substantially greater than that of the pipe 
carrying the tico thereon to be passed into the 
well casing, the inner ends of said shoes having 
uper and lower beveled Surfaces on opposite sides 
of said arcuate surfaces for centering the tool 
entering into or coining fron the Well into said 
gaide Opening, Said housing and shoes having 
i.eans for advancing said shoes into said bore 
and for initing their inward movement to define 
Said fixed guide opening and for retracting said 
Shoes laterally fron said bore to Substantially 
Clea; Said gore for paSSage Cfa, hanger to the Seat 
of the casing head on which the housing is to be 
Iraouited. 

ROBERT E. CRAN. 
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