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1 
This invention relates in general to a pulling 

device and more particularly to an apparatus for 
pulling plugs from tube headers of the type used 
in petroleum re?nery furnaces and the like. 
Tubes of the type used for heating fluids in 

the petroleum re?neries, chemical, and similar 
installations, usually comprise a plurality of 
tubes having ends which are expanded or other 
wise fastened to tube headers. These headers 
may be of various forms but they generally in 
clude a plug seat on which is seated a removable 
plug. Arrangements are also provided to hold 
the plugs on their seats during the use of the 
furnace. Because of the characteristics of the 
?uids passed through the tube headers and be 
cause of the extremely high temperatures and 
pressures of the ?uids, it is important that the 
plugs ?t very closely to their seats and consider 
able pressure is therefore exerted on the plugs 
by the plug holder or collar to assure a leakproof 
construction. ' 

Following use of the apparatus, it is desired 
to remove the plugs from their seats for inspec~ 
tion and/or cleaning of the tubes. This is a dif 
?cult task, particularly when the ?uid is a coke 
forming material such as petroleum which binds 
the plugs to their seats. It is then difficult to 
remove the plugs without damaging either the 
plugs or their seats and when such damage 
occurs expensive repairs are necessary in order 
to obtain again a ?uid-tight seal. 

Heretofore it has been customary to loosen the 
plug collars and then loosen the tube plugs by 
driving wedge blocks in between the collar and 
the tube plug draw nut. This latter is a nut 
threaded to a shank which may be integral with 
or ?xed to the tube plug and passes through the 
collar. Three-men crews are necessary to re 
move tube plugs from headers by the sledge 
hammer-wedge block method, and a very large 
proportion of the labor required to unhead fur 
naces can be charged to these crews. It is there 
fore an object of our invention to provide a simple 
and rugged device for removing plugs from head 
ers quickly and easily and without damage to 
the plugs or the plug seats. A further object of 
the invention is to provide a wrench apparatus 
which is readily handled by a single laborer. 
These and other objects and advantages of our 
invention will be readily understood from the 
following description of a preferred embodiment 
thereof taken with the accompanying drawings, 
wherein: 

Figure 1 is an isometric view of a header as 
sembly, having parts of the walls removed, in 
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2 
which our wrench socket is mounted for remov 
ing the furnace tube plug; 
Figure 2 is a sectional view of the socket as 

sembly; 
Figure 3 is an end view of the socket; 
Figure 4 is an isometric view of the jaw as 

sembly employed in the socket illustrated in 
Figures 1 and 2; 

Figure 5 is a section of the jaw assembly illus 
trated in Figure 4; ' 

_ Figure 6 is an end view of the jaw assembly 
illustrated in Figures 4 and 5; and 

Figure 7 is an elevation, partly in section, of 
a header plug and collar assembly. 
The pulling device of our invention may be 

used on any type of apparatus where a remov 
able element has been pressed in to ?t such as 
in wheel pullers and tube plug pullers. However, 
for the purpose of this description, we will de 
scribe an embodiment of the invention in con 
nection with a tube header iii shown in the draw» 
ing and having a plug seat H formed therein. 
Plug I2 is adapted to seat on plug seat H and 
is held in ?uid-tight relation thereon by the 
pressure exerted through the tube collar IS. The 
plug I2 includes a body portion M from which 
extends a shank i5 which may be formed integral 
with the body portion Hi or as a separate piece 
and threaded thereto. The end of shank i5 is 
threaded to receive nut l5a which is referred to 
as the tube plug draw nut. The outer face lea 
of the body portion M is tapered to seat accu 
rately on plug seat I I. The top of the body por 
tion I4 is also tapered to present a conical sur 
face Mb that is adapted to seat with a corre 
sponding surface |3a formed on the bottom of 
the tube collar IS. 
The tube collar l3 has a central bore iii 

through which the shank !4 passes and has ex 
terior threads ll adapted to engage the tapped 
end of the header H). The outer surface of the 
tube collar 13 has a non-circular projection It 
so that a wrench or other suitable tool may be 
used to turn the collar 53 against the conical 
surface Nb of the plug 9 2. When the tube col~ 
lar I3 is thus tightened, face Eta and seat H 
co-act to center the plug 12 as well as to force 
it into ?uid-tight contact with its seat ! i. 
The wrench socket, according to this invention, 

comprises two elements, the tubular shell 2d hav 
ing a hex socket 2! out in one end and a square 
socket 22 cut in the opposite end and the jaw 
assembly 23 Within a contoured bore 24 between 
the sockets 2i and 22. The jaw assembly 23 
comprises four spacer dogs 25, ball pivots 2t and 
the spreader springs 21. 
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The operation of the apparatus is to center 
the wrench socket on a nut lea. As the shell 
2% is pushed over the collar nut it, the jaw dogs 
25 strike the tube collar l3 and are pushed back 
into the tubular socket shell 20. As the jaws 2. 
move back the bored contour surface 24 on the 
inside of the tubular socket piece 2%} forces them 
into a closed position as shown in Figures 1 and 
2. Upon turning the socket 28, the tube header 
collar l3 moves out along the shank l5 and the 
socket jaw dogs 25 are jammed between the col 
lar l3 and the tube plug draw nut Eta on shank 
it. This causes the tube plug l2 to be withdrawn 
from the seat ii in the header it as the collar 
it is turned out of the header. 
After the plug l2 has been freed from the seat 

H, the wrench socket 253 is withdrawn from the 
collar-tube plug assembly and the draw nut idea 
on the shank l5 pushes the socket jaw dogs 25 
forward along the contour surface 213 of the 
socket piece 26 thereby permitting the springs 
27 to spread the jaws 25 as shown in Figure 6. 
With the jaws 25 in the open position, the socket 
20 can be centered on the next collar-tube plug 
assembly to be removed by the procedure de 
scribed above. 
The jaw assembly 23 is formed of several jaws 

25 having concave recesses 28 and 29 on the inner 
surfaces and a cam means 3! on the outer sur 
face. The assembly 23 can be fabricated by turn 
ing the several jaws in one piece and then cut 
ting into the desired longitudinal segments 25. A 
relatively small bore formed by recesses 28 is 
adapted to encircle the shank l5 whereas a larger 
bore formed by the recesses 2Q accommodates the 
draw nut [5a with shoulder 29a abutting it. 
The outer surfaces of the jaws 25 are contoured 

to provide cam 3i and the socket 2t is provided 
with an internal annular channel 30 Which is 
similarly contoured to receive the expanded jaw 
assembly 23 as illustrated in Figure 2. 
The pivoted end of the jaw assembly 23 in 

cludes a polished steel ball 26 brazed to one jaw 
25 and seated within a ball seat 32 in the adja 
cent jaw 25. Compression springs 27 extend be 
tween recesses 33 and 34 in the adjacent faces 
of adjacent jaws 25 as illustrated in Figure 6. 
This spring-loaded assembly 23 is then slidably 
held within the jaw chamber enclosed by con 
tour surface 24 in the socket element 20 as il 
lustrated in Figure 2. 
Our apparatus can be modi?ed for use on dif 

ferent sizes of shanks and draw nuts by adjust 
ing the radial dimensions of the recesses 28 and 
29. Likewise, the threaded dimensions of the 
draw nut. item can be changed to accommodate 
various sizes of shanks. It is also contemplated 
that inserts comprising segments of hollow cyl 
inders can be provided for adjusting the opera 
tive dimensions of the recesses of a given jaw 
assembly. In this way a universal or adjustable 
jaw assembly can be provided. Likewise, it is 
contemplated that an integral nut and threaded 
shank may be used for engaging elements cor 
responding to plug M but in other environments. 
Thus an ordinarily shankless plug member can 
be provided with a threaded recess adapted to 
engage a headed shank and withdrawn as de 
scribed herein. 
Although we have described our invention in 

terms of a speci?c example which has been set 
forth in considerable detail, it should be under 
stood that this is by way of illustration only and 
that the invention is not limited thereto since 
alternative embodiments will become apparent to 
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4 
those skilled in the art in view of our disclosure. 
Accordingly, modi?cations of our invention are 
contemplated Without departing from the spirit 
of the described invention or the scope of the ap 
pended claims. 
We claim: 
1. A wrench socket including a socket mem 

ber, an axial bore in said member, an annular 
channel in said bore, a smooth curved surface 
between said channel and said bore, and a mov~ 
able spacer thrust assembly within said socket, 
said assembly comprising an articulated group 
of jaw members and a cam surface on the ex 
terior of said assembly. 

2. A wrench assembly comprising a socket 
member, a smooth bore within said member, and 
an articulated socket jaw assembly arranged for 
axial movement within said bore, said jaw as 
sembly comprising a plurality of dog elements, 
means pivoting the dogs at one end of the as 
sembly, spring means remote from said pivoting 
means adapted to hold the free ends of the piv 
oted dogs in the assembly in symmetrically spaced 
array, a cam means on the exterior of said jaw 
assembly, and an annular groove in said bore 
adapted to receive said cam means when the said 
jaw assembly is in its expanded array. 

3. A wrench socket apparatus comprising an 
end socket member, a bore extending longitudi 
nally of said member, an intermediate portion 
of said bore being of generally cylindrical con 
figuration and of substantial diameter, an an 
nular channel merging with said socket and said 
intermediate bore, a movable socket jaw assembly 
within said bore, said assembly comprising a plu 
rality of spring-loaded pivoted jaw members, and 
a cam means on the exterior of each of said 
jaw members adapted to enter alternately said 
channel and said bore whereby the assembly is 
expanded and contracted. 

ll. The apparatus of claim 3 wherein the said 
assembly includes means for pivoting the in 
dividual jaws, compression spring means extend 
ing between adjacent jaw members and adapted 
to place said jaws in a spaced array with 
the cam means in the said channel, and shoulder 
means on each said jaw member providing an 
encircling shoulder when the jaw assembly is 
in a substantial closed array. 

5. A wrench socket assembly comprising a 
socket member, a smooth bore within said mem 
ber, and an articulated socket jaw assembly mov~ 
ably arranged within said bore, said jaw assem 
bly comprising a plurality of similar elements, 
means pivoting adjacent ends of the said ele 
ments, spring means remote from said pivots 
adapted to hold the free ends of the assembly in 
symmetrically spaced array, a cam means on the 
exterior of said jaw assembly, and an annular 
groove in said smooth bore adapted to receive 
said cam means, said jaw assembly being slidable 
from said groove into said bore whereby the ar 
ray of jaw elements is contracted to provide an 
internal shoulder and a connecting bore. 

6. In a wrench socket including a socket mem 
ber and a bore extending longitudinally of said 
socket member, the improvement comprising an 
annular channel near one end of said bore, a 
smooth curved surface merging said channel and 
said bore, a movable jaw assembly within said 
socket, said jaw assembly comprising an articu 
lated group of jaw members comprising a plu 
rality of cylinder segments, means for pivoting 
said segments with respect to each other, com 
pression spring means extending between adja 
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cent faces of said segments whereby said jaw 
members are normally urged to an expanded ar 
ray, a shoulder within a recess in one end of said 
assembly, a bore extending longitudinally from 
said recess, and a cam surface on the exterior 
of said assembly. 

'7. A wrench apparatus comprising a socket 
member, a bore extending longitudinally through 
said member, one end of said bore comprising a 
non-circular socket, an intermediate portion of 
said bore being of cylindrical con?guration and 
of substantial diameter, an annular channel 
merging with said socket and said intermediate 
bore, a socket jaw assembly movable within said 

10 

bore and channel, said assembly comprising a 15 
plurality of pivoted jaw members, a cam surface 
on the exterior of each of said jaw members, 
said cam surface being adapted to enter said 
merging channel to permit expansion of the jaw 
assembly, means pivoting adjacent ends of the 
individual jaws, compression spring means ex 

20 

6 
tending between adjacent jaws and adapted to 
place said jaws in a spaced array with the cam 
surface in the said channel, and means within 
each said jaw member providing an abutting 
shoulder when the jaw assembly is in a substan 
tially closed array. 
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