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57 ABSTRACT 

A hub clamp will be used to connect two conduits together 
in end-to-end relationship. Each conduit has a pair of 
generally parallel load shoulders that extend around the 
conduit and are axially spaced from each other. The clamp 
has two sets of load shoulders, one for engaging each set of 
load shoulders on each end of the conduit. The clamp is in 
two halves, and when bolted together, draws the ends of the 
conduits toward each other. Each load shoulder is separated 
by a flank. The two flanks of the mating load shoulders are 
separated by a gap when fully made up. The first load 
shoulder of each conduit has multiple angled sections. The 
load section is at a greater angle than the load section 
relative to a plane perpendicular to the longitudinal axis of 
the conduit. The clamp will be mounted releasably to an 
upper conduit so that it can slide inward and outward, for 
vertical conduit applications. 

15 Claims, 7 Drawing Sheets 
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DOUBLE LOBE TUBULAR CONNECTOR 
CLAMP 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates in general to connection means for 
tubular connectors, and in particular to a clamp type con 
nector for use in oil field applications. 

2. Description of the Prior Art 
Releasable pipe connection joints are used in many oil 

field applications. Applications include pipes for valve 
assemblies, wellheads, and other pressure vessels. One type 
of well known pipe connector is illustrated in U.S. Pat. Nos. 
3.216,746. Watts, Nov. 9, 1965 and 3,404.902, R. E. Latham, 
et al. Oct. 8, 1968. In these connectors, each conduit or pipe 
has an external flange on its end. The flange is conical in 
cross-section. The clamp is in two halves. The clamp has 
mating conical surfaces for clamping the pipe ends together, 
A T-shaped seal locates between the abutting ends. Bolts 
draw the clamp together to pre-load the connections. 
While these clamp type connectors work well, it would be 

desirable to reduce the mechanical stresses in the connec 
tion. This would enable the clamp connection to be made 
smaller and lighter. 

Also, in drilling and production applications, there are 
instances where large, heavy conduits must be connected 
together, and wherein considerable axial distance must be 
covered during the makeup. This occurs in wellhead hous 
ings that locate on top of the well. There are different types 
of connectors. One type utilizes dogs which are forced into 
grooves on the wellhead housing profile. The grooves on the 
profile have conical load shoulders formed at a single angle. 
In some instances, the dogs may have a lead-in angle formed 
on the edge to increase the axial drawdown. It is desirable 
to provide a clamp type connector that would provide a large 
axial drawdown as the clamp is being made up, then provide 
a large axial pre-load in the final stages of make up. 

SUMMARY OF THE INVENTION 

In this invention, a clamp type connector is provided that 
has two semi-circular halves clamping the ends of the 
conduits together. The ends of the conduits have dual lobes 
or load shoulders. These load shoulders are axially spaced 
apart from each other. The clamp has mating conical load 
shoulders for engaging the other load shoulders. The load 
shoulders of the clamp and the conduits are separated by 
flanks which face in opposite directions. When made up, the 
clamp flanks will be separated from the conduit flanks by a 
significant gap. This assures that the desired amount of axial 
pre-load is applied. The minimum and maximum gap is a 
function of the diameter of the conduit ends. 

In the second embodiment of the invention, the load 
shoulders spaced closest to the ends of the conduits are 
formed with multiple angles. Similarly, the mating conduit 
shoulders are formed with multiple angles. The first portion, 
which is the entry or lead portion, is at a greater angle 
relative to a plane perpendicular to the axis than the second 
portion, which is the load portion. The lead portions slide 
together to provide a significant amount of axial travel 
during this sliding movement. This provides good axial 
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2 
drawdown. The load portions, when sliding together, pro 
vide much less axial movement, but a much greater axial 
pre-load. 

Also, when used in vertical applications, the clamp halves 
will be mounted to the upper conduit. The mounting means 
allows the clamp halves to slide readily inward and outward 
during the clamping movement. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vertical cross-sectional view of a connection 
means constructed in accordance with this invention. 

FIG. 2 is an enlarged view of a portion of the connection 
means of FIG. 1. 

FIG. 3 is a graph illustrating the maximum and minimum 
gaps employed with the connection means of FIG. 1. 

FIG. 4 is a first alternate embodiment of a connection 
means constructed in accordance with this invention, and 
shown in a transverse, partially sectioned view. 

FIG. 5 is a vertical sectional view of the connection means 
of FIG. 4, shown along the lines V-V. 

FIG. 6 is an enlarged vertical sectional view of the load 
shoulders of the connections means of FIG. 5. 

FIG. 7 is a second alternate embodiment of a connection 
means constructed in accordance with this invention, and 
shown in vertical cross section. 

DETALED DESCRIPTION OF THE 
INVENTION 

Referring to FIG. 1, two pipes or conduits 11, 13 will be 
connected together in an end-to-end relationship. Each con 
duit 11, 13 has an axial bore 15. The bore 15 has a forward 
portion 15a that is conical. Each conduit 11, 13 has an end 
17 that opposes the end 17 of the other conduit 11, 13. A 
T-shaped seal 19 locates between the ends 17. The seal 19 
has a web 19a that will be compressed by the ends 17. The 
ends 17 do not actually touch each other. 
Clamp 21 is generally formed in two semi-circular halves. 

Clamp 21 has on one side a pair of holes 23 for receiving 
bolts (not shown) for bolting the halves of the clamp 21 
together. Clamp 21, when bolted together, secures the con 
duits 11, 13 together in an axial pre-load. 

Each conduit 11, 13 has first and second load shoulders 
25, 27. The load shoulders 25, 27 are conical and are formed 
on the exterior of the conduits 11, 13. The first load shoulder 
25 will be spaced closer to the end 17 than the second load 
shoulder 27. The load shoulders 25, 27 are preferably 
parallel and intersect the longitudinal axis of the conduits 11, 
13 at an angle of about 70 degrees. A flank 29 separates the 
two load shoulders 25, 27. Flank 29 is also conical, and is 
shown in the embodiment of FIG. 1 to be about the same 
angle as the load shoulders 25, 27, but facing about 90 
degrees away. 
The clamp 21 has two sets of load shoulders 31, 33 for 

engaging the load shoulders 25, 27 of each conduit 11, 13. 
The first load shoulder 31 will engage the first load shoulders 
25. Each second load shoulder 33 will engage a second load 
shoulder 27. Load shoulders 31, 33 will be formed at the 
same angle and have the same dimensions as the load 
shoulders 25, 27. A flank 34 is formed between the load 
shoulders 31, 33. Flank 34 will be parallel to the flank 29. 

FIGS. 1 and 2 show the clamp 21 in a fully made up 
position. Referring to FIG. 2, the first and second load 
shoulders 25, 27 will be located at an angle 35 relative to the 
longitudinal axis that could be from 30 to almost 90 degrees, 
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but is preferably around 70 degrees. Also, in this 
embodiment, the first and second load shoulders 25, 27 are 
at the same angle 35. The flanks 29,34 are at an angle 37that 
could be from 15 degrees to almost 95 degrees, but prefer 
ably is about 45 degrees. 
The dimensions and positioning of the load shoulders 25, 

27 and 31, 33 will be selected so that when fully made up, 
a gap 39 exists between the flanks 29, 34. This gap 39 
assures that the desired amount of axial pre-load will be 
reached. If the flanks 29, 34 abutted each other, it would be 
possible for the connection to be fully made up without the 
desired mount of pre-load. FIG. 3 illustrates the desired 
amount of gap for a given diameter D (FIG. 2). the diameter 
D is the outer diameter of the conduit 11 or 13 at the end 17. 
The curve 41 illustrates the maximum gap that is acceptable. 
The curve 43 indicates the minimum gap that is acceptable. 
A mathematical relationship has been derived for maximum 
and minimum gaps. The relationships are as follows: 

the maximum gap-0.1056exp((In D-0.8324)sq/4.134); 

the minimum gap=0.0000009562 (exp((In D+14.16)sq/28.85); 

The symbol "sq" means squared, while D is the outer 
diameter previously mentioned. The other symbols are stan 
dard mathematical terms. 

In the operation of the embodiment of FIGS. 1-3, the seal 
19 will be placed between the ends 17 of the conduits 11, 13. 
The halves of the clamp 21 will be placed around the 
conduits 11, 13. The clamp load shoulders 31.33 will engage 
the conduit load shoulders 25, 27. Bolts will be placed 
through the holes 23 and tightened. As the bolts are 
tightened, the load shoulders 31, 33 slide on the load 
shoulders 25, 27 respectively. When the proper amount of 
torque has been reached, the seal 19 will be properly 
compressed and the desired axial pre-load will exist. The 
gap 39 (FIG. 2) between the flanks 29,34 will exist when the 
connection joint is fully made up. 

Referring to FIGS. 4-6, and in particular to FIGS. 5 and 
6, this second embodiment will be particularly for use in 
vertical applications. The conduit 111 will locate on top of 
the conduit 113. Conduit 113 may be a wellhead housing 
with conduit 111 being a tubular member that connects on 
top of the conduit 113. The clamp 121 will connect the 
conduits 111, 113 together. The conduits 111,113 each have 
load shoulders 125, 127. Similarly, the clamp has two pairs 
of load shoulders 131, 133. 
As shown in FIG. 6, in this embodiment, the first conduit 

load shoulder 125 has two separate portions 125a and 125b. 
The portion 125a is the lead portion and is located at the 
entrance to the load shoulder 125. It will be at an angle 45 
that is in the range from about 20 degrees to 50 degrees 
relative to a plane perpendicular to the longitudinal axis of 
the conduit 111. In the embodiment shown, angle 45 is 
approximately 45 degrees. The second or load portion 125b 
is preferably only about 5 degrees to 30 degrees for angle 
147. In the embodiment shown, angle 47 is about 15 
degrees. 
The lead and load portions 125a, 125b will be located 

only on the first load shoulder 125, not the second load 
shoulder 127. Also, preferably the first load shoulder 125 has 
a greater radial depth 46 than the depth 48 of the second load 
shoulder 127. The clamp first load shoulder 131 will have 
lead and load portions 131a and 131b which mate with the 
portions 125a, 125b. They will beformed at the same angles 
as the angles 45, 47. 

Referring again to FIG. 5, each half of the clamp 121 will 
be supported on the upper conduit 111 by a supporting 
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4 
means. This includes in the embodiment of FIG. 5, a rod or 
bolt 49 which screws into a hole in the upper conduit 111. 
The bolt 49 extends radially outward. It extends loosely 
through a hole 51 provided in each half of the clamp 121. 
Hole 51 serves as cooperating means for allowing the halves 
of clamp 121 to move radially, inward and outward relative 
to the upper conduit 111. A nut 55 prevents the halves of the 
clamp 121 from sliding off of the bolts 49. As shown in FIG. 
4, the hole 51 extends through a flange 53. Flange 53 is a lug 
type member integrally formed on the clamp 121 and 
extending upward. 
The halves of the clamp 121 will be bolted together by 

bolts 57, as shown in FIG. 4. The bolts 37 extend through the 
holes 123 in the halves of the clamp 121. A spring 59 
encircles each bolt 57 for urging the halves of the clamp 121 
apart from each other. 

In the operation of the embodiments of FIGS. 4-6, the 
halves of the clamp 121 will be mounted to the upper 
conduit 111 by the bolts 49. The halves of the clamp 121 will 
be spaced outward from the upper conduit 111 in the release 
position shown in FIG. 4, and in the left half of FIG. 5. 
When it is desired to connect the upper conduit 111 to the 

lower conduit 113, the entire assembly will be lowered over 
the lower conduit 113. The clamp 121 will slide over the top 
of the lower conduit 113. Then, the operator will tighten the 
bolts 57. This draws the halves of the clamp 121 together to 
the position shown in the right half of FIG. 5. When bolting 
together, as illustrated in FIG. 6, the clamp lead portions 
131a will slide on the conduit lead portions 125a. The large 
angle 45 creates a significant axial travel for each increment 
of sliding movement. The upper conduit 111 will move 
quickly axially downward toward the lower conduit 113. 

Then, the load portions 131b will begin sliding on the load 
portions 125b. The smaller angle 47 creates less axial 
drawdown than the larger angle 45. However, it has a 
mechanical advantage of creating a much higher axial force 
than the lead portion 125a. 

In the embodiment of FIG. 7, the only difference from the 
embodiment of FIGS. 4-6 is the means for retaining the 
halves of the clamp 221 to the upper conduit 211. In this 
instance, rather than a pair of bolts 49 (FIG. 5), a semi 
circular flange 61 extends outward from the conduit 211. 
Flange 61 may be located on the lower end 217, or it may 
be located at a point above the load shoulders 225,227. The 
clamp 221 will have a semi-circular slot 63 formed in it. The 
slot 63 will receive the protruding flange 61. Flange 61 and 
the slot 63 allow the clamp 21 to slide radially inward and 
outward when being bolted and unbolted. 
The invention has significant advantages. The multiple 

load shoulders reduce the mechanical stresses in the con 
nection over a single load shoulder clamp. This allows a 
lighter and smaller clamp. The gap between the flanks 
assures the desired amount of pre-load. The multiple angles 
on the first load shoulders provide a high axial drawdown 
and a high pre-load force as well. The carrying means 
provides convenience for carrying the clamp with the upper 
conduit in vertical applications. 

While the invention has been shown in only three of its 
forms, it should be apparent to those skilled in the art that it 
is not so limited, but is susceptible to various changes 
without departing from the scope of the invention. 
We claim: 
1. Connection means for connecting two conduits 

together with their axes coinciding with each other and with 
their ends opposing each other and compressing a seal 
between them, the connection means comprising in combi 
nation: 
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a pair of axially spaced generally parallel conical conduit 
load shoulders formed on each conduit, each of the 
conduit load shoulders of each pair extending circum 
ferentially around each of the conduits and being 
separated from the other conduit load shoulder of the 
pair by a conical conduit flank; 

a clamp having two semi-circular halves for clamping the 
ends of the conduits together, each half of the clamp 
having two paris of axially spaced generally parallel 
conical clamp load shoulders for mating with the 
conduit load shoulders, each of the clamp load shoul 
ders of each pair being separated from the other clamp 
load shoulder of the pair by a conical clamp flank; 

means for bolting the halves of the clamp together for 
causing the clamp load shoulders to slide on the conduit 
load shoulders and draw the ends of the conduits 
toward each other, compressing the seal; and 

each of the clamp flanks being spaced from each of the 
conduit flanks by a gap when the connection means is 
fully made up which has a minimum and a maximum 
and is defined as follows: 

the maximum gap-0.1056exp((In D-0.8324)sq/4.134); 

the minimum gap-0.0000009562(exp(In D+14.16)sq/28.85); 

wherein D is the outer diameter of each of the conduits at the 
end of each of the conduits. 

2. Connection means for connecting two conduits 
together with their axes coinciding with each other and with 
their ends opposing each other and compressing a seal 
between them, the connection means comprising in combi 
nation: 

a pair of axially spaced conduit load shoulders formed on 
each conduit, each of the conduit load shoulders of each 
pair extending circumferentially around each of the 
conduits; 

one of the conduit load shoulders of each pair having a 
conduit lead portion joining a conduit load portion, 
both conduit lead and conduit load portions being 
conical, the conduit lead portion being at a greater 
angle relative to a plane perpendicular to the axis of the 
conduit than the conduit load portion; 

a clamp having two semi-circular halves for clamping the 
ends of the conduits together, each half of the clamp 
having two pairs of axially spaced clamp load shoul 
ders formating with the conduit load shoulders; 

one of the clamp load shoulders of each pair of the clamp 
having a clamp lead portion joining a clamp load 
portion and configured at the same angles as and for 
mating with the conduit lead and load portions, respec 
tively; and 

means for bolting the halves of the clamp together, for 
causing the conduit lead portions and clamp lead por 
tions to slide on each other to move the ends of the 
conduits toward each other, then for causing the con 
duit load portions and clamp load portions to slide on 
each other to axially pre-load the ends of the conduits 
against each other and compress the seal. 

3. Connection means for connecting two conduits 
together with their axes coinciding with each other and with 
their ends opposing each other and compressing a seal 
between them, the connection means comprising in combi 
nation: 

axially spaced first and second conduit load shoulders 
formed on each conduit, each of the conduit load 
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6 
shoulders of each pair extending circumferentially 
around each of the conduits, the first conduit load 
shoulder of each conduit being spaced closer to the end 
of each conduit than the second conduit load shoulder; 

the first conduit load shoulder of each conduit having a 
conduit lead portion joining a conduit load portion, 
both conduit lead and load portions being conical, the 
conduit lead portion being at a greater angle relative to 
a plane perpendicular to the axis of the conduit than the 
conduit load portion; 

the second conduit load shoulder of each conduit being 
conical and having a depth that is less than the depth of 
the first conduit load shoulder; 

a clamp having two semi-circular halves for clamping the 
ends of the conduits together, each half of the clamp 
having two sets of axially spaced first and second 
clamp load shoulders for mating with the first and 
second conduit load shoulders, respectively; 

the first clamp load shoulder of each set of the clamp 
having a clamp lead portion joining a clamp load 
portion and configured at the same angles as the 
conduit lead and load portions, respectively; 

the second clamp load shoulder of each set of the clamp 
being conical and having a depth that is less than the 
depth of the first clamp load shoulder; and 

means for bolting the halves of the clamp together, for 
causing the conduit and clamp lead portions to slide on 
each other to move the ends of the conduits toward each 
other, then for causing the conduit and clamp load 
portions to slide on each other to axially preload the 
ends of the conduits against each other and compress 
the seal. 

4. Connection means for connecting an upper conduit 
onto a lower conduit with their axes being vertical and 
coinciding with each other and with their ends opposing 
each other and compressing a seal between them, the con 
nection means comprising in combination: 

axially spaced first and second conduit load shoulders 
formed on each conduit, each of the conduit load 
shoulders of each pair extending circumferentially 
around each of the conduits, the first conduit load 
shoulder of each conduit being spaced closer to the end 
of each conduit than the second conduit load shoulder; 

the first conduit load shoulder of each conduit having a 
conduit lead portion joining a conduit load portion, 
both conduit lead and load portions being conical, the 
conduit lead portion being at a greater angle relative to 
a plane perpendicular to the axis of each of the conduits 
than the conduit load portion; 

the second conduit load shoulder of each conduit being 
conical and having a depth that is less than the depth of 
the first conduit load shoulder; 

a clamp having two semi-circular halves for clamping the 
ends of the conduits together, each half of the clamp 
having two sets of axially spaced first and second 
clamp load shoulders for mating with the first and 
second conduit load shoulders, respectively; 

the first clamp load shoulder of each set of the clamp 
having a clamp lead portion joining a clamp load 
portion and configured at the same angles as and for 
mating with the conduit lead and load portions of the 
first conduit load shoulders; 

the second clamp load shoulder of each set of the clamp 
being conical and having a depth that is less than the 
depth of the first clamp load shoulder; 
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means for bolting the halves of the clamp together, for 
causing the conduit and clamp lead portions to slide on 
each other to move the ends of the conduits toward each 
other, then for causing the conduit and clamp load 
portions to slide on each other axially preload the ends 
of the conduits against each other and compress the 
seal; and 

carrying means for mounting each half of the clamp to the 
upper conduit for allowing radial inward and outward 
sliding movement of each half relative to the conduits 
when bolting and unbolting the halves. 

5. Connection means for connecting two conduits 
together with their axes coinciding with each other and with 
their ends opposing each other and compressing a seal 
between them, the connection means comprising in combi 
nation: 

axially spaced first and second conduit load shoulders 
formed on each conduit, each of the conduit load 
shoulders of each pair extending circumferentially 
around each of the conduits and being separated from 
the other conduit load shoulder of the pair by a conical 
conduit flank, the first conduit load shoulder of each 
conduit being spaced closer to the end of each conduit 
than the second conduit load shoulder; 

the first conduit load shoulder of each conduit having a 
conduit lead portion joining a conduit load portion, 
both conduit lead and load portions being conical, the 
conduit lead portion being at a greater angle relative to 
a plane perpendicular to the axis of the conduit than the 
conduit load portion; 

the second conduit load shoulder of each conduit being 
conical and having a depth that is less than the depth cf 
the first conduit load shoulder; 

a clamp having two semi-circular halves for clamping the 
ends of the conduits together, each half of the clamp 
having two sets of axially spaced first and second 
clamp load shoulders for mating with the first and 
second conduit load shoulders, respectively, each set of 
first and second clamp load shoulders being separated 
from each other by a conical clamp flank; 

the first clamp load shoulder of each set of the clamp 
having a clamp lead portion joining a clamp load 
portion and configured at the same angles as and for 
mating with the conduit lead and load portions, respec 
tively; 

the second clamp load shoulder of each set of the clamp 
being conical and having a depth that is less than the 
depth of the first clamp load shoulder; 

means for bolting the halves of the clamp together, for 
causing the conduit and clamp lead portions to slide on 
each other to move the ends of the conduits toward each 
other, then for causing the conduit and clamp load 
portions to slide on each other axially preload the ends 
of the conduits against each other and compress the 
seal; and 

each of the clamp flanks being spaced from each of the 
conduitflanks by a substantial gap when the connection 
means is fully made up. 

6. Connection means for connecting an upper conduit 
onto a lower conduit with their axes being vertical and 
coinciding with each other and with their ends opposing 
each other and compressing s seal between them, the con 
nection means comprising in combination: 

a pair of axially spaced generally parallel conical conduit 
load shoulders formed on each conduit, each of the 
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8 
conduit load shoulders of each pair extending circum 
ferentially around each of the conduits and being 
separated from the other conduit load shoulder of the 
pair by a conical conduit flank; 

clamp having two semi-circular halves for clamping the 
ends of the conduits together, each half of the clamp 
having two pairs of axially spaced generally parallel 
conical clamp load shoulders for mating with the 
conduit load shoulders, each of the clamp load shoul 
ders of each pair being separated from the other clamp 
load shoulder of the pair by a conical clamp flank; 

means for bolting the halves of the clamp together for 
causing the clamp load shoulders to slide on the conduit 
load shoulders and draw the ends of the conduits 
toward each other, compressing the seal; 

a pair of braces extending radially outward from the upper 
conduit on opposite sides of the upper conduit; and 

cooperating means for slidably mounting one of the 
halves of the clamp to each of the braces to allow the 
halves to slide radially inward and outward for bolting 
and unbolting the clamp. 

7. The connection means according to claim 6 wherein 
each of the braces comprises a rod; and 

wherein the cooperating means comprises an aperture 
extending through each of the halves for receiving the 
rod. 

8. The connection means according to claim 6 wherein 
each of the braces comprises a flange extending radially 
from the upper conduit; and 

wherein the cooperating means comprises a slot formed in 
each of the halves for receiving the flange. 

9. A conduit adapted to be connected to a tubular member 
with a connector member having a connector axis and a pair 
of connector shoulders which are movable radially inward 
relative to the connector axis, the conduit having a conduit 
axis coinciding with a tubular member axis of the tubular 
member and the connector axis, the conduit having an end 
which opposes end of the tubular member and compresses a 
seal between them the conduit comprising in combination. 

axially spaced parallel first and second conduit load 
shoulders formed on and extending circumferentially 
around the conduit, the first conduit load shoulder 
being located closer to the end of the conduit than the 
second conduit load shoulder; each of the load shoul 
ders having an inner edge and an outer edge which is 
radially outward of the inner edge relative to the 
conduit axis, 

one of the conduit load shoulders having a leadportion at 
its outer edge joining a load portion which extends 
from its inner edge, both lead and load portions being 
conical, the lead portion being at a greater angle 
relative to a plane perpendicular to the conduit axis 
than the load portion and being positioned to be 
engaged by one of the connector shoulders prior to 
engagement of the other of the connector shoulders 
with the other of the conduit load shoulders, so as to 
move the ends of the conduit and tubular member 
toward each other before engagement of the other of 
the connector shoulders with the other of the conduit 
load shoulders. 

10. The conduit according to claim 9 wherein the lead 
portion is located on the first conduit load shoulder. 

11. The conduit according to claim 9 wherein: 
the first conduit load shoulder has a greater dimension 
from the inner edge to the outer edge of the first conduit 
load shoulder than a dimension of the second conduit 
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load shoulder from an inner edge to an outer edge of 
the second conduit load shoulder; and 

the lead portion is located on the outer edge of the first 
conduit load shoulder. 

12. A connector for connecting a conduit to a tubular 
member, the conduit having a conduit axis coinciding with 
a tubular member axis of the tubular member, the conduit 
having an upper end which opposes a lower end of the 
tubular member and compresses a seal between them, the 
connector comprising in combination. 

axially spaced parallel conduit upper and lower load 
shoulders formed on and extending circumferentially 
around the conduit each of the load shoulders having 
an inner edge and extending upward and outward to an 
outer edge which is located radially outward from the 
inner edge relative to the conduit axis, the conduit 
upper load shoulder being located closer to the upper 
end of the conduit than the conduit lower load shoulder 
and having a greater dimension from its inner edge to 
its outer edge than the conduit lower load shoulder, the 
load shoulders facing downward relative to the upper 
end of the conduit and outward relative to the conduit 

S. 

the conduit upper load shoulder having a lead portion at 
the outer edge of the upper load shoulder which joins 
a load portion, both lead and load portions being 
conical, the lead portion being at a greater angle 
relative to a plane perpendicular to the conduit axis 
than the load portion and facing downward and out 
ward relative to the conduit aris, and 

a connector member adapted to be carried by the tubular 
member; extending downward therefrom and encircling 
the conduit upper and lower load shoulders, the con 
nector member having mating connector upper and 
lower load shoulders which face upward and inward 
relative to the conduit axis and which are inwardly 
movable relative to the connector member axis for 
engaging the conduit upper and lower shoulders, the 
lead portion of the conduit upper load shoulder being 
engaged by the upper load shoulder of the connector 
member prior to engagement of the lower load 
shoulders, moving the ends of the conduit and tubular 
member toward each other before the connector lower 
load shoulder enters into nating engagement with the 
conduit lower load shoulder. 

13. The connection assembly according to claim 12 
wherein the connector upper load shoulder has a mating 
lead portion and load portion. 

14. A connector for connecting a conduit to a tubular 
member, the conduit having an ads coinciding with an axis 
of the tubular member, the conduit having an upper end 
which opposes a lower end of the tubular member and 
compresses a seal between them, the connector comprising 
in combination: 
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a pair of grooves, each having a base and defining axially 

spaced parallel conduit upper and lower load shoul 
ders formed on and extending circumferentially around 
the conduit, each of the load shoulders having an inner 
edge joining the base of one of the grooves and 
extending upward and outward relative to the axis of 
the conduit to an outer edge, the conduit upper load 
shoulder being located closer to the upper end of the 
conduit than the conduit lower load shoulder and 
having a greater dimension from its inner edge to its 
outer edge than the conduit lower load shoulder, the 
load shoulders facing downward relative to the upper 
end of the conduit and outward relative to the axis of 
the conduit; 

the conduit upper load shoulder having a lead portion at 
its outer edge which joins a loadportion, both lead and 
load portions being conical, the lead portion being at 
a greater angle relative to a plane perpendicular to the 
axis of the conduit than the loadportion and also facing 
downward relative to the upper end of the conduit and 
outward relative to the axis of the conduit; 

a connector member having a lowerportion encircling the 
conduit upper and lower load shoulders, the connector 
member lower portion having mating connector upper 
ad lower load shoulders protruding inward therefrom, 
which face upward and inward relative to the axis of the 
conduit, the connector upper load shoulder having a 
lead portion and a load portion configured at the same 
angles as the lead portion and load portion of the 
conduit upper load shoulder; 

means for connecting an upper portion of the connector 
member to the tubular member, and 

means for moving the connector upper and lower load 
shoulders inward into engagement with the conduit 
upper and lower load shoulders, causing the lead 
portions to slide on each other to move the ends of the 
conduit and tubular member toward each otherprior to 
engagement of the load portions with each other and 
prior to engagement of the lower load shoulders with 
each other, then for causing the load portions to slide 
on each other and the lower load shoulders to engage 
each other to axially preload the ends of the conduit 
and tubular member against each other and compress 
the seal. 

I5. The connector according to claim 14 wherein: 
the conduit upper and lower load shoulders are separated 
from each other by a conical conduit flank 

the connector member upper and lower load shoulders 
are separated from each other by a conical connector 
flank, and 

the connector flank is spaced from the conduit flank by a 
substantial gap when the connector is fully made up. 
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