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This invention relates to equipment used at the top of 
an oil or gas well and pertains more particularly to a well 
head assembly adapted to be secured to the top of a well 
casinghead for controlling the fluid flow from the well 
while providing apparatus by which the wellhead as 
sembly can be entered vertically for work-over opera 
tions, while at the same time a side entry into the wellhead 
assembly is provided so that various tools, instruments or 
other devices can be circulated into the well. 
A recent development in the drilling and completion of 

oil and gas wells has been the drilling and completion of 
underwater wells wherein the wellhead assembly and 
casinghead may be both positioned hundreds of feet 
below the surface of water at an offshore location, one 
Such method being described in copending patent applica 
tion, Serial No. 830,583, filed July 30, 1959. In order 
to carry out maintenance or other operations on wells 
wherein the wellhead assembly is positioned a consider 
able distance below the surface of the water, methods 
for carrying out these operations are being developed. 
One of these methods has been classified as a “through 
the-flowline” well maintenance technique. For perform 
ing the required operations involved in maintaining wells 
in this manner, certain tools and other devices which 
are capable of being pumped into and out of the wellbore 
through the production fluid flowline are being developed. 
Since these maintenance tools must be pumped into the 
Wellbore, and since they are not able to pass around the 
right angle bends in the normal wellhead assembly, new 
types of wellhead fittings are required to carry out the 
proposed operations. 

It is therefore a primary object of the present invention 
to provide a wellhead assembly provided with a produc 
tion fluid flowline which joins the wellhead assembly in a 
manner Such that tools, instruments, or other devices may 
be pumped through the flowline down into the well. 
Another object of the present invention is to provide a 

Wellhead assembly adapted to be positioned under water 
and permit the passage of tools, instruments, or other de 
vices which cannot move through a flowline that is curved 
in a radius in less than from 5 to 10 feet. 

While simple well maintenance operations can be car 
Tied out by circulating tools through the flowline down 
into the Well, the more important work-over operations 
require that the underwater wellhead assembly be entered 
from the top with tools passing vertically down through 
the Wellhead assembly into the well. It is therefore a fur 
ther object of the present invention to provide an under 
Water Wellhead assembly which selectively permits the 
vertical entry into the well as well as the circulation of 
various devices through a substantially horizontal flowline 
lying on the ocean floor and into the wellhead assembly 
and thence to pass vertically down through the well. 
another object of the present invention is to provide 

apparatus by Which the vertical conduits in an under 
water Wellhead assembly can be closed in a manner such 
that tools, instruments, or other devices may be circulated 
up through the well and out through a side flowline con 
duit of the Wellhead assembly without becoming lodged 
within the wellhead assembly. 

These and other objects of the present invention will be 
understood from the following description taken with 
regard to the drawing, wherein: 

2 
FIGURE 1 is a schematic view illustrating many of 

the components which may be arranged as an underwater 
wellhead assembly; 
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FIGURE 2 is a longitudinal view of a tool diverting 
plug adapted to fit within the vertical bore of a wellhead 
assembly in accordance with the present invention; and 
FIGURE 3 is a view, taken partially in longitudinal 

cross-section of one form of an orienting device for posi 
tioning the tool diverting plug of FIGURE 2 within the 
wellhead assembly of FIGURE 1. 
While the wellhead assembly of the present invention 

is described hereinbelow with regard to a well having two 
strings of production tubing suspended therein, it will be 
readily apparent that the present wellhead assembly can 
be modified so as to be employed on wells having a single 
string of tubing therein, or wells having three or more 
parallel strings of tubing suspended within a well casing. 

Referring to FIGURE 1 of the drawing, a casinghead 
closure member A1 having an annular sealing element 12 
carried on its outer surface is shown as positioned on the 
inner sloping seating surface 3 at the top of a casinghead 
14, this closing the casinghead 14 in a fiuidtight manner. 
The casinghead closure member 11 is provided with a 
pair of vertical conduits centrally disposed in side-by-side 
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arrangement and extending vertically down through the 
casinghead closure 3 in register with a pair of strings 
of production tubing (not shown) suspended within the 
well. For purposes of illustration, it may be considered 
that the well casinghead 4 and the wellhead assembly 
of the present invention are mounted on an offshore well 
and are positioned under water. 

iFixedly Secured to the top of the casinghead closure 
member 11, as by bolts 17, is a master valve 18 by which 
the Well may be shut in upon closing of the valve 8. 
The valve 18 is preferably of the remotely-controlled full 
opening type, that is, the gate or plug controlling flow 
within the valve is of a type that, when open, furnishes 
a straight passageway through the valve of a diameter 
Substantially equal to that of the vertical conduits 15 and 
i6. For this particular installation the master valve 8 
Would be one having two flow passageways and two clo 
Sure members therein, since it is arranged to close both 
of the vertical conduits 5 and 16. 
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Fixedly secured to the top of the master valve 18 is a 
Y Spool piece 21 having a pair of vertical conduits 22 
and 23 therethrough in register, through master valve 8, 
with the vertical conduits 15 and 16 in the casinghead 
closure member 11. 
Smoothly curving from the vertical conduits 22 and 23 

of the Y spool piece 2A are a pair of side conduits 24 and 
25 which branch upwardly and outwardly through the 
side wall of the Spool piece 21. The curvature of the side 
conduits 24 and 25 depends, to some extent, upon the 
length and flexibility of the tools, instruments, or other 
devices, to be circulated down into the well through the 
side conduits. Thus, with the presently developed tools, 
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the radius of curvature of the side conduits 24 and 25 may 
be on the order of 5 to 10 feet. 
The side conduits 24 and 25 are provided with flanges 

26 and 27, respectively or other coupling means, for 
connecting control valves 30 and 31 to the side conduits 
24 and 25 respectively. A pair of production flowlines 
32 and 33 are connected to the other side of the control 
valves 39 and 31. The flowlines 32 and 33 which lead 
to the top of the wellhead assembly eventually curve out 
Wardly and downwardly to the ocean floor and then run 
along the ocean floor to shore or to some tank positioned 
offshore for collection or separation purposes. In the 
event that the sections of the production flowlines 32 and 
33 directly connected to the control valves 30 and 31 are 
metal, they should be smoothly curved in an arc of a 
radius no less than that which would permit objects to be 
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circulated therethrough into the well. It is quite apparent 
that whether the flowlines 32 and 33 are of a rigid or 
flexible material that all curves therein must have a mini 
mum radius of not less than that required for circulation 
of objects therethrough. 
From the construction of the present wellhead assem 

bly it may be seen that tools and instruments may be 
readily circulated down through the production fowlines 
32, the side conduit 24, and thence through vertical 
conduits 22 and 55 down into the well. However, on 
circulating the tool (not shown) up from the botton of 
the well, by reversing the circulation of fluid through 
conduits 32 and 33, the tool would be driven up the 
vertical conduit 5 and conduit 22 and become lodged 
therein, rather than sweeping out the side conduit 24 
and thence through the production flowline 32. It there 
fore has been found necessary to provide the vertical 
conduits 22 and 23 of the Y spool piece 22 with diverting 
plugs 34 and 35 which are removably positioned therein 
to close the vertical conduits 22 and 23 above the side 
conduits 24 and 25. The lower ends 36 and 37 of the 
tool diverting plugs 34 and 35, respectively, are shaped 
in a manner such that the lower tapered face thereof 
forms a continuation of the inner wall of the Smoothly 
curved side conduits 24 and 25. That is, the lower end 
37 of plug 35 is curved in a manner so as to bend in an 
arc of the same radius as side conduit 25, while at the 
same time having a concave face machined, cut, or formed 
so that a concave portion is curved in a radius equal to 
that of the inside of the conduits 24 and 25. 
The tool diverting plugs 34 and 35 are provided with 

fishing heads 4G and 41 by which the plugs 34 and 35 may 
be removed, as by means of a wire line fishing tool. The 
tool diverting plugs 34 and 35 are also provided with 
suitable retractable latching or stop means in a manner 
well known to the art for fixedly positioning the plugs in 
place so that well pressure does not force them upwardly 
out of alignment with the side conduits 24 and 25. Re 
tractable latching means 42 and 43 are well known to the 
art and are used on many wire line tools. One form of 
latching assembly is shown on a Type 'S' tool manu 
factured by Otis Engineering Corporation and disclosed 
in the Composite Catalog of Oil Field Equipment 1962-63 
edition, page 3901. The latches 42 and 43 may be with 
drawn or set in any suitable manner, as by manipulation 
of the fishing heads 40 and 41 with wire line or other 
tools. If desired, the plugs may also be provided with 
O-ring seals 44 and 45. 
One of the tool diverting plugs 35 is shown in FIGURE 

2 with the latching means 43 in its retracted position. 
Suitable guide means are provided on the tool diverting 
plug 35 and on the interior wall of the vertical bore 23 
of the Y spool piece 21 above the side conduit 25 for 
orienting the plug 35 to its proper position within the 
verical bore 23 of the Y spool piece 22. Precise location 
of the plug 35 within the conduit 23 is necessary in order 
to be able to circuit tools through the side conduit 25. 
If a wellhead of the present invention were to be em 
ployed above the surface of the water, the plugs 34 and 
35 could be oriented into their proper position by hand 
with the use of suitable orienting markings on the top 
of the plugs. However, where generally the Wellhead 
assembly of the present invention is to be positioned 
under water where it is necessary to drop the plugs 34 
and 35 into place or lower them by means of a wire line, 
it is essential that they be provided with guide means for 
their proper orientation. Any suitable guide means may 
be employed. For example, in FIGURE 2 the tool divert 
ing plug 35 is shown as being provided with an outwardly 
extending pin 46 which is preferably spring-loaded so 
that most or all of its length may be retracted into the 
body of the plug 35 as the plug drops through a tubing 
string into place. 

In FIGURE 3, a section of the Y spool piece 2i is 
shown with a portion of the vertical condiut 23 taken 
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4 
above the point where the side conduit 25 joins the 
spool body. In this particular embodiment the inner 
bore is provided with a sleeve 50 adapted to orient the 
tubing plug 35 of FIGURE 2 therein. The orienting 
sleeve 50 is provided with a longitudinal slot or keyway 
5A from which diverging shoulders 52 and 53 slant up 
wardly and meet at a point 54. The pin 46 in the tool 
diverting plug 35 of FIGURE 2 is arranged so that it 
projects horizontally a short distance over the shoulders 
53 and 52 of the orienting sleeve 50. As the tool diverting 
plug 35 is lowered or dropped into the vertical conduit 23 
tof the spool piece 21, the projecting pin 46 will engage a 
point on either shoulder 52 or 53. Thereupon, the pin 46 
will ride down the shoulder 52 or 53 and cause the tool 
diverting plug 35 to rotate in the bore of the vertical 
conduit 23 until the pin 46 and the slot or keyway 51 are 
in vertical alignment so that the pin drops therein. In 
this position the curved lower end of the tool diverting 
plug 35 is in register with the inner curving wall of the 
side conduit 25, as shown in FIGURE 1. In well in 
stallations where there is no well pressure tending to 
force the diverting plugs 34 and 35 out of place, the pin 
of the guide or orienting means also serves as the latching 
means, preventing the plugs from dropping below the 
desired position. 

In the event that an object or device, such as a packer, 
is to be circulatde down the well for permanent use 
therein and it is not meant to be circulated back to the 
Surface, then it is apparent that no diverting plugs 34 and 
35 are needed in the spool piece 21 at that time. 

Fixedly secured to the top of the Y spool piece 21 is a 
control valve 56 which is preferably of the identical de 
sign as the master valve 8, having dual passageways 
therethrough with full-opening plugs or gates therein. 
This valve 56 may be known as the swabbing valve since 
it is opened to allow the passage of tools therethrough 
during swabbing of a well. However, with the use of a 
control valve 56 above the spool piece 21 the lower 
master valve 18 may be omitted in some installations 
with the spool piece 2 being connected directly to the 
top of the casinghead closure member 11. In such an 
arrangement the flow of fluid would be controlled by 
valves 3, 31 and 56. Although it is preferred that the 
control or wing valves 30 and 31 in the side conduits 24 
and 25 be attached directly to spool piece 2 or located 
close to the wellhead assembly, in certain installations 
the production flowlines 32 and 33 may be connected 
directly to the side conduits 24 and 25 with the control 
of valves 30 and 3 being positioned at the other ends, 
i.e., the discharge ends, of the conduits 32 and 33, which 
may be located on land or above the surface of the 
water. It is preferred, however, that the wellhead as 
sembly of the present invention be provided with both 
a master and swabbing valve 18 and 56, respectively, as 
well as control valves 30 and 31 located close to the well 
head assembly. 

Fixedly secured to the top of a swabbing valve 56 is 
a vertical re-entry conduit having vertical conduits 58 
and 59 therein which are in register, through valve 56, 
with vertical conduits 22 and 23 of the spool piece 21. 
The vertical re-entry conduit may be closed in a suitable 
fluidtight manner, such, for example, as described in 
copending patent application, Serial No. 830,587, filed 
July 30, 1959, or may be provided with a flexible joint 
whereby the major length of the re-entry conduit can be 
folded over the rest on the ocean floor, as described in 
copending patent application, Serial No. 834,096, filed 
Aug. 17, 1959. The well re-entry conduit 57 is shown 
as being provided with a pair of wire line shiftable sleeve 
valves 60 and 6 for controlling the flow of a pressure 
fluid through conduits 62 and 63 and thence through 
conduits 64; and 65 to lock, or unlock, the casinghead 
closure member 11 to the casinghead, as described in 
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copending patent application, Serial No. 830,587, filed 
July 30, 1959. 
The entire wellhead assembly of the present invention 

is preferably covered by a fluidtight chamber 66 to pro 
tect the component parts from the corrosive action of 
sea water and the accumulation of marine growth thereon. 
The valves 18, 30, 31 and 56 may be either electrically, 
pneumatically or hydraulically actuated by any suitable 
valve system well known to the art. In this particular 
installation an electric cable 67 is provided for con 
ducting electric signals to energize the series of electri 
cally-actuated pilot valves 70-75 which control the flow 
of a hydraulic pressure fluid from electrically driven 
pumps 76 and 77. The pressure fluid is contained in 
reservoirs 78 and 79. 

In the operation of the present wellhead assembly fluid 
may be produced from the well through conduits 32 and 
33 with valves 30, 3 and 18 open while valve 56 is 
closed. In the event that it was desired to run a paraffin 
cleaning tool down through the tubing strings in the well 
that was connected to vertical conduit 15 of the casing 
head closure member 11, the tool (not shown) would be 
inserted into the conduit 32 at its opposite end on land, 
or above the surface of the water, and a fluid would be 
pumped in the back of the tool to force it down through 
conduit 32, valve 30, side conduit 24, vertical bore 22, 
valve 18, vertical conduit 15, and down into the tubing 
string (not shown). In the event that conduits 32 and 33 
were handling production fluid from the same production 
zone in the well, fluid in the well could be returned up 
through conduits 16, 23, 25 and 33, as the tool was being 
pumped down the opposite conduit. However, in the 
event that conduits 32 and 33 were handling fluids from 
separate production formations and were not in commu 
nication with each other within the well, the fluid already 
in the tubing string and in conduits 15, 22, 24 and 32 at 
the time the paraffin cleaning tool was inserted therein, 
Would be pumped downwardly and into the formation 
again during the paraffin cleaning operation. This could 
also be the mode of operation when the wellhead appa 
ratus of the present invention was employed on a well 
using a single tubing string. 

If remedial work requiring the use of wire line tools 
was needed in the well and it was necessary to go into the 
well tubing strings with tools that could not pass around 
the smoothly-curved side conduits 24 and 25 of the present 
wellhead assembly, it would be necessary to enter the well 
through the re-entry conduit 57. After controlling the 
well by circulating packers through conduits 32 and 33, 
or controlling the well by killing it with a drilling mud 
pumped through the same conduits, the valve 56 would 
be opened by remote control from the operational base 
above the surface of the water and a wire line tool would 
be sent down through the re-entry conduit 57 to withdraw 
the tool diverting plugs 34 and 35 from the spool piece 
25. it would then be possible to lower elongated sections 
of tool down through the re-entry conduit 57, through 
spool piece 2i and the casinghead closure member 11 and 
thence downwardly into the well. After the work-over 
operations have been completed and the tools withdrawn 
from the well, the tool diverting plugs 34 and 35 would 
again be set in place and valve 56 closed before the well 
was placed on production. 
We claim as our invention: 
1. A wellhead system adapted to be arranged at the top 

of a well casing extending into the ground and traversing 
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from said well may be established, and means for closing 
off the vertically-extending conduit means to maintain a 
full-opening path through said curved conduit means. 

2. A well assembly adapted to be secured to the top of 
a well casinghead for controlling the fluid flow from said 
well while providing dual conduit means selectively per 
Emitting the vertical entry of devices into the well as well as 
the circulation of devices into a well, said wellhead as 
sembly comprising a casinghead closure connected to said 
Well casinghead and having vertical conduit means there 
through, a spool piece secured to said casinghead closure, 
Said spool piece having vertical conduit means there 
through in register with the vertical conduit means in said 
(casinghead closure, smoothly-curved side conduit means 
branching upwardly and outwardly through the side wall 
of said spool piece from the vertical conduit means there 
in, Vertical conduit closure means carried by said spool 
piece for closing the vertical conduit means thereof, sec 
ond independent conduit means through said casinghead 
closure in communication between the interior of the well 
and the space outside thereof, said vertical conduit means 
and said independent conduit means adapted to commu 
nicate through separate well pipe strings with each other 
within the well, whereby well devices may be circulated 
into and out of said well through said smoothly-curved 
side conduit means, and vertical re-entry conduit means 
secured to the top of said wellhead assembly and in reg 
ister with the vertical conduit means of said spool piece. 

3. A wellhead assembly adapted to be secured to the top 
of a well casinghead for controlling the fluid flow from 
said well while providing dual conduit means selectively 
permitting the vertical entry of devices into the well as 
well as the circulation of devices into a well, said wellhead 
assembly comprising a casinghead closure connected to 
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at least one producing formation, said assembly including . 
first conduit means adapted to extend vertically from said 
well casing and curved conduit means branching from 
said vertically-extending conduit means, second conduit 
means in said wellhead system in communication between 
the interior of the well and the space outside thereof, said 
first and second conduit means being adapted to be in 
communication with each other within the well whereby 
a circulation path through the Wellhead system and to and 
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said well casinghead and having vertical conduit means 
therethrough, a spool piece secured to the top of said cas 
inghead closure, said spool piece having vertical conduit 
means therethrough in register with the vertical conduit 
means in said casinghead closure, smoothly-curved side 
conduit means branching upwardly and outwardly through 
the side wall of said spool piece from the vertical conduit 
means therein, removable plug means closing the vertical 
conduit means in said spool piece above the side conduit 
means thereof, the lower end of said plug means being 
shaped so that the lower face thereof forms a continuation 
of the inner wall of the smoothly-curved side conduit 
means, full-opening valve means secured to the top of said 
spool piece for closing the vertical conduit means thereof, 
Second independent conduit means through said casing 
head closure in communication between the interior of 
the well and the space outside thereof, said vertical conduit 
means and said independent conduit means adapted to 
communicate through separate well pipe strings with each 
other within the well, whereby well devices may be cir 
culated into and out of said well through said smoothly 
curved side conduit means, and vertical re-entry conduit 
means secured to the top of said valve means and in reg 
ister therethrough with the vertical conduit means of said 
spool piece. 

4. A wellhead assembly adapted to be secured to the top 
of a well casinghead for controlling the fluid flow from said 
well while providing dual conduit means selectively per 
imitting the vertical entry of devices into the well as well 
as the circulation of devices into a well, said wellhead as 
sembly comprising a casinghead closure connected to said 
well casinghead and having vertical conduit means there 
through, a spool piece secured to the top of said casing 
head closure, said spool piece having vertical conduit 
means therethrough in register with the vertical conduit 
means in said casinghead closure, smoothly-curved side 
conduit means branching upwardly and outwardly through 
the side wall of said spool piece from the vertical conduit 
means therein, removable plug means closing the vertical 
conduit means in said spool piece above the side conduit 
means thereof, the lower end of said plug means being 



3,101,118. 
7 

shaped so that the lower face thereof forms a continuation 
of the inner wall of the smoothly-curved side conduit 
means, first and second guide means, one of said means 
carried by the plug means and the other on the inner wall 
of the vertical conduit means of said spool piece whereby 
the engagement of said first guide means with said second 
guide means upon entry of said plug means into said ver 
tical conduit means of said spool piece causes said plug 
means to rotate therein until the lower end thereof is 
curved to register with the inner curving wall of said side 
'conduit means, full-opening valve means secured to the 
top of said spool piece for closing the vertical conduit 
neans thereof, second independent conduit means through 
Said casinghead closure in communication between the 
interior of the well and the space outside thereof, said 
vertical conduit means and said independent conduit means 
adapted to communicate through separate well pipe strings 
with each other within the well, whereby well devices may 
be circulated into and out of said well through said smooth 
ly-curved side conduit means, and vertical re-entry conduit 
means Secured to the top of said valve means and in reg 
ister therethrough with the vertical conduit means of said 
spool piece. 

5. A wellhead assembly adapted to be secured to the top 
of a well casinghead for controlling the fluid flow from 
Said well while providing dual conduit means selectively 
permitting the vertical entry of devices into the well as 
Well as the circulation of devices into a well, said wellhead 
assembly comprising a casinghead closure connected to 
said Well casinghead and having vertical conduit means 
therethrough, a spool piece secured to the top of said cas 
inghead closure, said spool piece having vertical conduit 
means therethrough in register with the vertical conduit 
means in said casinghead closure, smoothly-curved side 
conduit means branching upwardly and outwardly through 
the side wall of Said spool piece from the vertical conduit 
means therein, removable plug means closing the vertical 
conduit means in said spool piece above the side conduit 
means thereof, the lower end of said plug means being 
shaped so that the lower face thereof forms a continuation 
of the inner wall of the smoothly-curved side conduit 
means, fishing head means for inserting said plug means 
into the vertical conduit means of said spool piece and re 
moving it therefrom, latch means in engagement between 
said plug means and said spool piece for fixedly position 
ing said plug means therein, registering first and second 
guide means, one of said means carried by the plug means 
and the other on the inner wall of the vertical conduit 
means of said spool piece whereby the engagement of said 
first guide means with said second guide means upon entry 
of said plug means into said vertical conduit means of 
said spool piece causes said plug means to rotate therein 
until the lower end thereof is curved to register with the 
inner curving wall of said side conduit means, full-opening 
valve means secured to the top of said spool piece for 
closing the vertical conduit means thereof, second in 
dependent conduit means through said casinghead closure 
in communication between the interior of the Well and the 
space outside thereof, said vertical conduit means and 
said independent conduit means adapted to communicate 
through separate well pipe strings with each other within 
the well, whereby well devices may be circulated into 
and out of said well through said smoothly-curved side 
conduit means, and vertical re-entry conduit means se 
cured to the top of said third valve means and in register 
therethrough with the vertical conduit means of said spool 
16Ce. 
p 6. A wellhead assembly adapted to be secured to the top 
of a well casinghead for controlling the fluid flow from 
said well while providing dual conduit means selectively 
permitting the vertical entry of devices into the well as 
well as the circulation of devices into a well, Said well 
head assembly comprising a casinghead closure connected 
to said well casinghead and having vertical conduit means 
therethrough, a spool piece secured to the top of Said cas 
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8 
inghead closure, said spool piece having vertical conduit 
means therethrough in register with the vertical conduit 
means in said casinghead closure, Smoothly-curved side 
conduit means branching upwardly and outwardly through 
the side wall of said spool piece from the vertical conduit 
means therein, first valve means in said side conduit means 
for controlling the fluid flow therethrough, removable plug 
means closing the vertical conduit means in said spool 
piece above the side conduit means thereof, the lower end 
of Said plug means being shaped so that the lower face 
thereof formas a continuation of the inner wall of the 
Snoothly-curved side conduit means, fishing head means 
for inserting said plug means into the vertical conduit 
means of Said spool piece and removing it therefrom, reg 
istering first and second guide means, one of said means 
carried by the plug means and the other on the inner wall 
of the vertical conduit means of said spool piece for 
orienting said plug means therein whereby the lower end 
thereof is curved to register with the inner curving wall of 
said side conduit means, full-opening second valve means 
Secured to the top of said spool piece for closing the ver 
tical conduit means thereof, second independent conduit 
means through said casinghead closure in communication 
between the interior of the well and the space outside 
thereof, said vertical conduit means and said independent 
conduit means adapted to communicate through separate 
well pipe strings with each other within the well, whereby 
well devices may be circulated into and out of said well 
through said smoothly-curved side conduit means, and ver 
tical re-entry conduit means Secured to the top of said 
Second valve means and in register therethrough with the 
vertical conduit means of said spool piece. 

7. A wellhead assembly adapted to be secured to the top. 
of a well casinghead for controlling the fluid flow from 
said well while providing dual conduit means selectively 
permitting the vertical entry of devices into the well as 
well as the circulation of devices into a well, said wellhead 
assembly comprising a casinghead closure connected to 
said well casinghead and having vertical conduit means 
therethrough, first full-opening valve means secured to the 
top of Said casinghead for closing the conduit means there 
in, a spool piece secured to the top of said first valve means, 
Said spool piece having vertical conduit means there 
through in register through said first valve means with the 
vertical conduit means in said casinghead closure, smooth 
ly-curved side conduit means branching upwardly and out 
Wardly through the side wall of said spool piece from the 
vertical conduit means therein, second valve means in said 
side conduit means for controlling the fluid flow there 
through, renovable plug means closing the vertical con 
duit means in said spool piece above the side conduit 
means thereof, the lower end of said plug means being 
shaped so that the lower face thereof forms a continuation 
of the inner wall of the smoothly-curved side conduit 
means, fishing head means for inserting said plug means 
into the vertical conduit means of said spool piece and re 
moving it therefrom, latch means in engagement between 
said plug means and said spool piece for fixedly position 
ing said plug means therein, registering pin means and 
guide means, one of said means carried by the plug means 
and the other on the inner wall of the vertical conduit 
means of said spool piece for orienting said plug means 
therein whereby the lower end thereof is curved to register 
with the inner curving wall of said side conduit means, 
full-opening third valve means secured to the top of said 
spool piece for closing the vertical conduit means thereof, 
second independent conduit means through said casing 
head closure in communication between the interior of 
the well and the space outside thereof, said vertical conduit 
means and said independent conduit means adapted to 
communicate through separate well pipe strings with each 
other within the well, whereby well devices may be cir 
culated into and out of said well through said smoothly 
curved side conduit means, and vertical re-entry conduit 

75 means secured to the top of said third valve means and in 
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register therethrough with the vertical conduit means of 
said spool piece. 

8. A wellhead for underwater wells, including at least 
one unitary member including conduit means adapted to 
extend vertically, and a curved flow conduit means 
Smoothly branching upwardly and outwardly from said 
vertically-extending conduit means along a curve having 
a radius such that a well device can be pumped there 
through, and second conduit means through said unitary 
member adapted to communicate in the well with said 
curving conduit means, and means for closing off the 
vertically-extending conduit means in said unitary mem 
ber to maintain a full opening path through said curved 
flow conduit means. 

9. A wellhead for an underwater well including at 
least one unitary member including first conduit means 
adapted to extend vertically, and curved flow conduit 
means smoothly branching upwardly and outwardly from 
said vertically-extending conduit means, the lower end 
tof said first conduit means adapted to communicate 
through a first well pipe string with the interior of the 
well, means for closing off the vertically-extending con 
duit means in said unitary member to maintain a full 
opening path through said curved flow conduit means and 
into said well, and second independent conduit means in 
said wellhead adapted to communicate through a second 
well pipe string with the interior of the well and with 
said first pipe string, whereby well devices may be cir 
culated into and out of said well through said curved 
flow conduit means. 

10. The apparatus of claim 9 including closure means 
for closing said second conduit means. 

11. The apparatus of claim 9 wherein said wellhead 
system is removably secured to the top of a well having 
a well casing and a tubing production string in communi 
cation with the producing formation of the Well, said 
curved conduit means being in communication with the 
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tubing string and said second conduit means in communi 
cation with the interior of Said casing. 

12. The apparatus of claim 9 wherein said wellhead 
system is removably secured to the top of a well having 
a well casing and a pair of tubing strings therein in normal 
open communication with the producing formation of the 
well, said curved conduit means and said second conduit 
means being in communication with Separate tubing 
strings in said well. 

13. A wellhead assembly adapted to be secured to 
the top of a well casinghead for controlling the fluid flow 
from said well while providing dual conduit means selec 
tively permitting the vertical entry of devices into the well 
as well as the circulation of devices into a well, said well 
head assembly comprising a casinghead closure con 
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nectible to said well casinghead and having a plurality of 
conduit means therethrough, at least one of said conduit 
(means being vertical conduit means, a tubing string in 
said well in register with the one vertical conduit means 
in said casinghead closure and in communication with a 
production zone of the well, smoothly-curved side con 
duit means brainching upwardly and outwardly through 
the side wall of said closure from the vertical conduit 
means therein, another of said conduit means being in 
communication through said closure between the same 
production zone in the interior of a well and the outside 
thereof whereby well devices may be circulated into and 
out of said well through said curved side conduit means, 
and conduit closure means connectible to said closure 
for closing at least the vertical conduit means thereof 
above the branching conduit means. 

14. A well-head assembly adapted to be secured to the 
top of a well casinghead for controlling the fluid flow 
from said well while providing dual conduit means selec 
tively permitting the vertical entry of devices into the 
well as well as the circulation of devices into a well, said 
wellhead assembly comprising a casinghead closure con 
nectible to said well casinghead and having a pair of 
vertical conduit means therethrough, and having smooth 
ly-curved side conduit means branching upwardly and 
outwardly through the side wall thereof from at least one 
of the vertical conduit means therein, said pair of vertical 
conduit means adapted to communicate through a pair of 
well pipe strings in communication with each other within 
the well, whereby well devices may be circulated into and 
out of Said well through said 'curved side conduit means, 
and vertical conduit closure means carried by said closure 
for closing at least the vertical conduit means thereof 
above the branching conduit means, and vertical re-entry 
conduit means carried in the top of said wellhead assem 
bly and in register with the vertical conduit means of 
said casinghead closure. 
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