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I This invention relates to casing-head struc 
tures for use in oil ‘and gas wells, and relates 
particularly/to an improved device used in oil 
and gas well casing heads and commonly termed 
a‘ “lubricator.” 
.Lubricators are-commonly used in connection 

with the drillingof wells by means of cable tools, 
particularly at the stage of drilling ‘when the 
well is. being completed while gas or oil under 
relatively high pressure is present in the well 
bore or casing. The lubricators are employed to 
permit the running of strings of tools into and 
‘out of. the well without interference by the high 
pressure gas, and consist generally of an elon 
gated chamber of su?icient length to accommo 
date'the usual string of drilling tools, and'pro 
vided with a valve means at its lower end where; 
by the too-lsmay be dropped into the well and 
operated therein after‘the pressure in the cham 
ber has been equalized withthat. in the well. 
Similarly, the lubricator provides means .whereby 
the tools may be withdrawn from the-well, with 
out interference from the gas andoil- in the 
‘well, and without danger of, incurring “blow 
outs” during such operations. . 

Heretofore, lubricatorsof the general class de 
scribed have been placed in the, derrick '‘ above 
.the mouth of the well and connected to the top 
of the casing. Such constructions have very 
de?nite disadvantagesLamong which are, ‘that 
the lubricator is limited in length to approxi 
mately one-half the height ofhthe derrick in 
order to allow room in the derrick for insertion 
and withdrawal of strings of tools of that length 

3) from the top of the lubricator. Frequently 
strings of tools of greater length are required, 
and ‘especially when “?shing jobs” are required. 
In such a case the lubricator, must belong 
enough to accommodate two strings of tools and 
obviously the conventional lubricator cannot be 
used. Also conventional lubricators, must be set ’ 
up on the derrick every time it is desiredto con 
ductdrilling or clean-out operations me well 
which is "under pressure, and must theh‘be'taken 
‘down ‘and removed to‘ clear the derrick. The 
rigging up and taking down of the lubricator re 
quires considerable time and labor. Also con 
siderable hazard attends the drilling operations 
conducted under, high ' pressures through the 
conventional lubricator which necessarily ex 
tends high above the well into the derrick. 
To overcome these and other disadvantages 

of conventional lubricators, the present inven 
tion contemplates among. its-several‘ objects an 
improved structure,-which-is,o-rdinarily a perma 

vof the nipple l. 

_ nent part of the well head equipment, being“ I 
positioned within the well casing,v below the top 
of the well, and which is safe and simple in op 
eration, and ‘adapted for use with strings of tools 
of any desired length. ‘ , - 

Other objects and advantages of this'inven 
tion will be apparent from the following detailed 
description when read in'conjunction with the ' 
accompanying drawings which illustrate a pre 
ferred form of constructionv of the device of this ‘.10 
invention. ‘ ' ' 

In the drawings: - , > I 

‘Fig. 1 is a sectional view of the top of a well 
casing showing the casing-head structure of this ' 
invention positioned therein. ’ 515 

Fig. 2 ‘is a side elevation of ‘the lubricator 
structure. > I , , ~ ' ' 

Fig. 3 is a sectional elevation of the lower end 
of the lubricat'o'r showing the valve details. 7 

Fig. 4 is a detail of the 'lubricator valve i'nQ-QO 
plan View, and . I I ' 

Figs. 5 and 6 are elevation and plan views, 
respectively, of the valve operating apparatus.‘ 

Referring to the drawings, and Fig. 1 in par 
ticular, there is shown the usual well casing‘ l ,;~25 
vextending from the top of “a well above the floor 
‘2 of a derrick, and provided at its upper end with 
a ?anged head 3. The lubricator of this inven 
tion consisting_'generally of an elongated tubular 
chamber-5, extends into the bore of casing l and ._ 30 
isprovided with a cover plate 6 which bolts to 
the upper face of '?anged‘ head 3. A nipple ‘I 
connects to the upper end of chamber 5 through 
"cover plate‘li'and onvtopof nipple ‘l is mounted 
a conventional casing head, such as a ?ow T ,g 
'8, provided with the usual'oil-saver 9, and a ?ow 
connection H] in which is mounted a valve H. 
A by-pass pipe l2 ?tted with a valve it, provides 
communication'between the annular space,v be- , 
tween lubricator 5 and casing .l and the interior ,40 

The lubricator proper comprises the elongated 
tubular chamber‘B which is of a length suf?cient 
to, accommodate strings of tools of any desir? 
‘able length and its‘e'xternal diameter is su?i- 4 
ciently less than ‘the internal diameter of casing 
’[ so that the annular space thus provided will 
be wide enough to accommodate and allow free 
movement‘ of the valve operating mechanism-to 
be described'below. ' - . '_ {.50 

Chamber '5 is threaded .at its upper 'end- to ' 
'engage‘a collar M positioned in cover platei? 
and at one side ‘of the center thereof. Nipple 
1 screws into the upper end of collar [.2 ‘from 
above cover plate 6.’ ‘The lowerend .ofchamber ,“55 , 
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2 
5 extends into the upper end of a tubular valve 
cage l5 ?xedly attached thereto, the end face of 
chamber 5 forming an annular valve seat IS. 
The lower end of valve cage I5 is provided with 
a guide shoe I‘! and its upper end has a pair of 
spaced laterally extending hinge plates |8—|8. 
A full opening type of valve such as disk valve 
I9, is provided with a tongue 20 which extends 
between hinge plates |8-||l and is ?xedly at 
tached to a shaft 2| which is journalled in hinge 
plates |8—|8. Turning of shaft 2| causes disk 
valve I9 to swing relative to valve seat |6 for 
opening and closing the valve. An opening 22‘ is 
cut in the side of valve cage I5 to allow the valve 
l9 to swing down and outwardly from seat I6 
to provide full clearance through the valve cage 
so that movement of tools therethrough will be 
unobstructed. A bumper 23 extendingfrom the 
upper edge of shoe |'| limits the outward move 
ment! of disk valve IS; The ends of‘ shaft 21 
extend through hinge plates [8-48 and are con 
nected to horizontal arms 24-24 positioned at 
opposite sides of valve cage l5 and hingedly con 
nected to the lower ends of a pair of vertically 
extending links 25—25, the upper ends of which 
are hingedly connected to the ends of an arcuate 
yoke 26 which extends around the side wall of 
chamber 5 above the hinge plates |8—,|8. An 
elongated valve stem 21 is rigidly attached to the 
center of yoke 26 and extends upwardly along 
the side of chamber 5 to the valve operating 
mechanism located on top of cover plate 6. 
Valve stem 21 is held in position alongside cham 
ber 5 within the annular space between cham 
ber 5 and casing I by means of a plurality of 
vertically spaced loops 28-28. and 29 which are 
rigidly attached to the side wall of chamber 5. 
The guide loops 28—-28 are so positioned with 

respect to the lower end of the valve stem 21 
as to act as stops limiting the extent of vertical 

1 movement of yoke 26 therebetween and thereby 
limiting the swing of disk valve IS in response 
to reciprocation of valve stem 21, 
Valve stem 21 extends upwardly along the side 

of chamber 5 through cover plate 6, passing 
through a stu?ng box 3|] on top thereof. A lever 
3| having hinged attachment at 32 to an up 
right 33 extending. from cover plate 6 and hinged 
thereto at 33a, is pivotally attached at an inter 
mediate point at 34 to a clevis 35 mounted on 
the upper end of valve stem H. A U-shaped lock 
member 36 is positioned on top of cover plate 6 
between upright 33 and stuffing box 3|], being 
hingedly attached at its lower end at 31 to the 
top of cover plate 5 and vertically adjustable rela 
tive thereto by means of a threaded connection 
36a, Lever 3| moves up and down in look mem 
ber 35 to effect corresponding movements of the 
valve stem 21 when operating disk valve I9. Lock 
member 36 is provided with vertically spaced 
openings 38—38 adapted to register with a corre 
sponding opening in lever 3| for the insertion 
of a locking bolt 39 in order to ?x lever 3| in 
look member 36 in a position correspondingto 
the open or closed position, as. desired, of the 
valve at the bottom of the lubricator. As will be 
evident from Fig. 6 the collar M which provides 
connection between chamber 5 and nipple '| is 
located somewhat off-center of cover plate 6, 
providing room for locating the valve control 
mechanism on top of the cover plate in regis 
tering relationship to valve stem 21 which is, of 
course, located at one side of the longitudinal 
axis of casing |. 
In operation the described lubricator is em 

2,202,192 
ployed in the following manner. Assume the 
well is under pressure of gas coming from below 
and it is desired to insert a string of tools 4|) 
into the well for drilling, cleaning out, or for 
any other desired purpose. Valve l3 in by-pass 
I2 is closed and disk valve I9 moved to the closed 
position shown in full lines in Fig. 3, particular 
ly. This shuts off the interior of the lubricator 
completely from the pressure within the well. 
Any pressure within the lubricator, due to its 
having previously been in open communication 
with the well, is released through ?ow connec 
tion ID to the usual ?ow tank or pit, not shown, 
by opening valve ||. The oil saver 9 is then re 
moved from the top of casing head 8 and the 
string of tools 40 suspended from the usual wire 
cable is inserted into the body of the lubricator 
through the open top of casing head 8. When 
the tools are inside the lubricator, the oil saver 
is replaced, enclosing the cable and sealing same 
against escape of pressure ?uid from the Well. 
Valve II is closed and valve l2 opened, allowing 
the pressure ?uid in casing | to enter the in 
terior of the lubricator through nipple ‘| and 
equalize the pressure inside the lubricator .With 
that in the casing. Disk valve I9 may now be 
opened by suitable manipulation of valve stem 
21 by means of lever 3| as shown in dotted out 
line in Figs. 2 and 3, and the string of tools‘ 40 
may now be dropped through the open lower end 
of the lubricator into the well and operated there 
in in performance of any desired operations 
without any hindrance by virtue of any pressure 
existent in casing I, and under perfectly safe 
control. Valve || may now be opened and the 
drilling or other operations may be carried on 
'while the well ?uids are permitted to flow through 
connection ID to storage or waste as desired. 
When it is desired to remove the tools from the 

well, they are drawn up into chamber 5 and disk 
valve l9 moved to the closed position against 
seat l6. Valve |3 is closed and the interior of 
the lubricator is thus shut off from the pressure 
in the well. Valve II is opened, if not already 
open, to relieve any pressure from the interior 
of the lubricator, oil saver 9 removed, and the 
tools withdrawn from the well. The oil saver is 
then replaced and if it is desired to flow the 
well, the lubricator valve and valve | I are opened 
and the well permitted to flow through the lubri 
cator. 
From the foregoing, it will be evident that the 

device of this invention provides a safe, simple, 
and permanent structure for moving tools ‘in and 
out of a well under pressure, without hindrance 
to the work by flow of ?uids from the well, and 
one which is adaptable for use with tool strings 
of any desired length, which requires no lengthy 
and di?icult rigging-up and tearing-down opera 
tions, and which is free of the hazards attend 
ing the use of more conventional devices in use 
heretofore. 
The lubricator of this invention is restricted 

in size only to such as will be readily insertible 
in a well casing leaving su?cient annular space 
between the lubricator and well casing for free 
movement of the valve operating mechanism. A 
difference in diameter of about 3 inches ordinar 
ily is ample to accommodate such mechanism. 
Any suitable length of lubricator may be used. 
Numerous modi?cations and alterations may 

be made in the size, form, and arrangement of 
the details of this invention without departing 
from the scope of the appended claims. 
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2,202,192 
What I claim and desire to secure by Letters 

Patent is: 
1. A casing-head structure comprising a tubu 

lar body having a central bore therethrough and 
arranged to be inserted inside a well casing, valve 
means adapted to open and close the lower end 
of said bore, a ?uid tight connection between said 
body and said casing, a closure for the top of 
said bore, pressure equalizing means connecting 
said central bore with the interior of said cas-v 
ing, and means for operating said valve means. 

2. A casing-head structure comprising a tubu 
lar body having a central bore therethrough and 
arranged to“ be inserted in a well casing, valve 
means at the lower end of said body to open and 
close said bore, a ?uid tight connection between 
said body and said casing, a closure for the top 
of said bore, pressure equalizing means connect 
ing said bore with the interior of said casing and 
means operable from outside said casing for op 
erating said valve means. 

3. A casing-head structure comprising a tubu 
lar body having a central bore therethrough and 
arranged to be inserted inside the upper end of 
a well casing, a ?uid tight connection between 
the upper end of said body and the top of said 
casing, a valve positioned at the lower end of 
said body and adapted to open and close said 
bore, a closure for the upper end of said bore, 
pressure equalizing means connecting said bore 
with the interior of said casing, and valve oper 
ating means extending from said valve through 
said ?uid tight connection to the outside of said 
structure. 

4. A casing-head structure comprising a tubu 
lar body having a. central bore therethrough and 
arranged to be inserted inside the upper end of 

3 
a well casing, said body being of smaller diameter 
than said casing providing an annular space » 
,therebetween, a ?uid tight connection between 
said body and said casing, a valve positioned at 
the lower end of said body and adapted to open 
and close said bore, a hollow closure member for 
the upper end of said bore positioned above said 
connection, a valved by-pass conduit around said 
connection providing communication between 
said annular space and said central bore through 
said hollow closure member, and valve operating 
means extending from said valve through said 
annular space and said ?uid tight connection to 
the exterior of the structure. 

5. A well lubricator comprising in combination 
with a well casing, an elongated tubular body 
having a central bore therethrough inserted in 
side the upper end portion of said casing, said 
tubular body being of smaller diameter than said 
casing to provide an annular space therebetween, 
a ?uid tight connection between the upper end 
of said body and the top of said casing, a tubular 
valve casing arranged about the lower end of 
said body, an annular valve seat in said valve 
casing formed by the lower end of said body, a 
valve closure hing'edly mounted} in said valve 
casing and cooperating with said seat, means for 
moving said closure relative to said valve seat 
including a valve stem member extending longi 
tudinally of said body through said annular 
space and said ?uid tight connection to the ex 
terior of said casing, a hollow closure member 
for the upper end of said body positioned above 
said ?uid tight connection, and a pressure equal 
izing pipe providing communication between said 
annular space and said central bore. 

HUGH F. CYPHER. 
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