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The present invention relates to improvements 
in tongs for making and breaking threaded joints 
of drilling pipes and drill rods used for drilling 
holes, particularly for oil wells. The various 
steps involved in the making and breaking of said 
threaded joints between the sections or stands of 
well pipe are of primary importance. For ex 
ample, in order to change a worn out boring tool 
at a depth of 9000 feet, more than 220 joints 
must be made and then broken so that it is es 
sential to reduce to a minimum the time neces 
sary for performing the steps of screwing and 
unscrewing the threaded joints. 
One of the objects of the present invention is 

to provide a novel self-powered tongs assembly 
which is permanently supported by the sub 
structure of the rotary table of the drilling plant 
in order to be always ready for operation. 
Another object of the invention is to provide 

self-powered tongs with which the steps of free 
screwing and of hard tightening can be ‘per 
formed in one single continuous operation without 
intermediate manoeuvres when making a joint, as 
well as the steps of breaking and of free unscrew 
ing of the joint. 

Still another object of the invention is to pro~ 
vide self-powered tongs of the “internal reaction” 
type comprising gripping means or sets of jaws 
adapted to engage the pipe string at both sides 
of the joint and driving means supported by the 
tongs assembly and adaptedto produce relative 
rotation of the gripping means in either direction, 
whereby one of the sets of jaws forms the neces 
sary fulcrum against which the action of the 
other set of jaws is exerted. 

, With these and other objects in view, the tongs 
according to the invention are mainly character 
i‘zed by the fact that they comprise two cylindri 
cal housings rotatably arranged the one above 
the other concentrically to the pipe string so as 
to rotate with respect to one another, an annular 
member inside of, and rotating with, each of said 
housings and a crown arranged to rotate freely 
with respect to each housing, a set of arms pivot 
ed on said annular member and provided at their 
inner ends with jaws pivoted thereon, control 
links each pivoted on said crown and on one of 
the jaw-carrying arms, handles on each crown for 
tightening both sets of jaws on the pipe at both 
sides of the joint respectively, guiding means for 
allowing the vertical displacement of one of the 
crowns together with the corresponding annular 
member with respect to their cylindrical housing, 
power means supported by one of said housings 
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and driving connections for rotation of the sec 
ond housingby said power means. v 

_ The invention will be better understood from 
the following description'in conjunction with the 
accompanying drawings wherein: 

Fig. l is a plan view of the tones assembly. 
Fig. 2 shows the tongs in elevation and partly 

in vertical section. _ 

Fig. 3 is a partial ei-evational view showing the 
tongs in the position corresponding to the begin 
ning of the screwing. 

Fig. 4 is a perspective view showing the tongs 
in the position corresponding to the beginning of 
the unscrewing. 
The tongs assembly shown in the drawings 

comprises a base plate i (Fig.2) provided with a 
central aperture concentrically arranged to the 
pipe string and which is supported by a plurality 
of ‘?uid-operated pistons 2, 2’ of which the eylini 
ders (not shown) are ?xed 'on the sub=struoture 
of the rotary table of the drilling plant in a man-' 
her to enable the tongs to ‘be displaced vertically 
and to be brought exactly to the height of the 
joint to be made or broken. A lower cylindrical 
housing 3 is rot'atablyd supported on said, base 
plate l bymeans of rollers 4. Within the hous 
ing 3' ‘is rotatably arranged a crown 5. The base 
plate 'I_ is provided with a plurality of spring= 
pressed balls _6 cooperating with depressions 6’ 
provided on the lower face of crown 5 which al= 
low the latter to be immobilized with respect to 
plate I-. Within the housing 3 and above crown 
5 is an annular member 1 provide with ribs 1’ 
engaging vertical grooves 'I” provided on the 
inner face of the housing 3. Four arms 9, 9", '9'", 
9'" are pivoted on the annular member 1 by 
meansof truimion's 8, 8'. 8", 8"’ and the free 
ends or the arms carry jaws in, ID’, 10'}, 10"’ 
pivoted thereon, whereas control links H, II’, 
H", H'” are pivoted at oneend on crown 5 by 
means of pivots l2, l2’, I2", 12''’ and at the 
other end on the jaw-‘carrying arms .9, Q’, 9", 9'”, 
so that a relative rotation between crown 5 
and annular member 1 causes the arms 9 to 
swing inwardly and to bring the jaws ID in con 
tact with the ‘pipe string below the joint. 

upper housing“ rotatably supported on 
the lower housing 3‘ by means of conical rollers 
I3 contains anupper annular member l5 p"r0= 
vided von its periphery with-:verti'cal ribs 16 (Figs. 
1 and 2) engaging vertical grooves I‘! provided 
on the inner side} of housing l4, the annular 
member l5‘ being thus permitted to be displaced. 
vertically without rotating with respect to‘ hous 
ing I4. The upper annular member 15 is pro 
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vided in the same manner as the lower annular 
member 1 with four arms [8, 18’, i3", 18"’ piv 
oted on member l5 by means of pivots I9, l9’, 
l9”, l9”’ and carrying on their free ends jaws 
20, 25’, 20", 29”’ pivoted at 2i, 2!’, 2!”, 2l’”. 
A crown 22 rotatably arranged in the housing Ill 
above the annular member I5 is provided with 
four control links 23, 23', 23", 23"’ pivoted at 
one end on the crown 22 at 24, 24’, 24'’, 2t’” and 
at the other end on the jaw-carrying arms l8, 
18', I8", 18"’ at 25, 25’, 25", 25"’ respectively. 
The control crown 22 is provided with handles 
'26 by means of which it can be rotated in order 
to bring the jaws 29 in contact with the pipe 
string above the joint. The upper annular 
member 15 is supported within the housing 44 by 
spring-pressed cup-shaped members 21 (Fig. 2) 
and it is further provided with pins 28 travers 
ing vertical slots 29 provided in the upper hous 
ing it and bearing upon an outer cam ring 3:’! 
freely supported by pins 3| screwed in the hous~ 
ing iii. The cam ring 33 is provided with han 
dles 32 and has its upper and lower edges sym 
metrically sloped so as to form a cam which 
cooperates with the pins 28 of the annular mem 
ber Hi to cause said member to be raised or low 
ered when the ring 33 is rotated by means of 
handles 32. 
The lower housing 3 carries driving means il 

lustrated .as three pairs of electrical motors 
33-362, 33-34’, 33”—-34", driving worms 35, 
35,’, 35’_’ respectively meshing with a toothed 
crown 35 provided at the lower part of the upper 
housing [4 which is also provided with handles 
31. , 

The operation of the self-powered tongs as 
sembly described above is as follows: 
In order to unscrew a threaded joint of the 

pipe string 33 (Fig. 4) which is assumed to be 
set on the slips, the upper jaw-carrying arms [8 v 
are brought into the position shown in Fig. 1, 
i. e. to the right of the radial position with each 
jaw 20 on the left side of the corresponding arm, 
whilst the lower jaw-carrying arms 9 are brought 
inthe position shown in dotted lines for one of 
said arms in Fig. 1, i. e. to the left of the radial 
position with jaws It on the right side of the 
arm. The cam ring 30 is then rotated by means 
of the handle 32 in order to bring the annular 
member I5 in its lowest position within housing 
Ill, as shown in Fig. 4. The operator then raises 
the tongs by means of the ?uid-operated pistons 
2, 2’ so that the annular member [5 is at the 
same level as the upper part of the joint to be 
unscrewed. 
The operator now rotates the control crown 22 

in a clockwise direction by means of handles 25 
until the jaws 2E] ?rmly engage the upper part of 
the joint. The motors 33, 34 etc. are then started 
so that the upper housing tends to rotate coun 
terclockwise, tightening the jaws 20 on the joint. 
No unscrewing takes place, however, because the 
lower set of arms 9 and jaws II] are not tightened 
on the‘ lower part of the joint. The rotation of 
the motors causes the lower housing 3 to rotate 
clockwise together with the lower annular mem 
ber ‘i and lower control crown 5 until the spring 
press'ed balls I; register with the depression 6’ 
provided on said crown which is thus immo 
bilized, and as the annular member 7 still ro 
tates clockwise with housing 3, the jaws carried 
by arms 9 are brought in contact with the lower 
part of the joint and tightened thereon. The 
rotation of housing 3 isthen stopped due to the 
gripping of jaws l0. onv the pipe string. The 
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4 
torque developed by motors 33, 34 etc. rapidly 
increases and is transmitted by the two sets of 
jaws it} and 2G to the two corresponding pipe 
sections in opposite directions. At a certain mo 
ment the joint is broken, whereupon the upper 
housing it begins to rotate rapidly until the 
joint is completely unscrewed. The operator 
immediately stops the motors and, by means of 
handle 26, rotates the control crown 22 counter 
clockwise in order to open the jaws 29 carried 
by arms 18. The operator then starts the motors 
in the opposite direction while preventing the 
upper housing Hi from being rotated by holding 
one of the handles 31, thus imparting by reac 
tion a counter-clockwise rotation to the lower 
housing 3 which results in the release of arms 9 
and jaws [0. 
When two sections of pipe are to be screwed 

together, the position of arms 9 and I8 is in 
verted with respect to that shown in Fig. l and 
the annular member I5 is brought to its raised 
position by rotating the sloped ring 33 by means 
of handles 32, as shown in Figs. 2 and 3, the pins 
28 ?xed on member l5 and cooperating with said 
sloped ring 33 sliding upwards within the slots 
29 provided in the upper housing It during the 
rotation of the ring 30 thereby causing the rais 
ing of member I5. The jaws are set in contact 
with the pipe and tightened in a manner similar 
to that described above for unscrewing the joint, 
with the exception that the housings 3 and [4 
are rotated in the opposite direction and the 
sloped ring 36 is brought to its lowest position 
shown in Fig. 4 as soon as the jaws 29 are 
tightened in order to allow the annular member 
i5 carrying said jaw to move downwardly during 
the screwing up of the joint. 
In the ?rst step the upper part of the joint is 

rapidly rotated, the friction of the lower housing 
3 against the base plate I being su?icient to pre 
vent said housing from turning. During the 
step of hard tightening of the joint, the increase 
of the torque developed by the motors causes the 
lower housing to be rotated until the balls 6 of 
the base plate I fall within the depressions 6 of 
the control crown 5 causing the arms 9 and jaws 
it to be tightened on the pipe and blocking the 
housing 3. The hard tightening of the joint 
being thus obtained, the arms 9, i8 and jaws [0, 
26 are released in the same way as in the case of 
the unscrewing described above. 
What I claim is: 
1. A self-powered tongs assembly for making 

and breaking threaded joints of drilling pipes 
and drilling rods, particularly for drilling oil 
wells, comprising two cylindrical housings rotat 
ably arranged the one above the other concen 
trically to the pipe string so as to rotate with 
respect to one another, an annular member in 
side each of said housings rotating therewith 
and a crown arranged to rotate freely with re 
spect to each of said housings, a set of arms 
pivoted on each of said annular members and 
provided at their inner ends with jaws pivoted 
thereon to engage separate sections of the pipe 
respectively, control links each pivoted on said 
crown and on one of the jaw-carrying arms to 
swing said arms inwardly upon relative rotation 
of the crown and annular member, handles ?t 
ted on the upper crown for rotating the crowns 
to tighten both jaw sets on separate sections of 
the pipe at both sides of the joint respectively, 
guiding means for allowing the vertical displace 
ment of one of the annular members together 
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with the _corresponding control crown with re 
spe’c‘t to their cylindrical housing to follow the 
relative vertical displacement of the separate 
sections of the pipe when screwing and unscrew 
ing the joint, power means supported by one of 
said housings and driving connections between 
the power means and the other housing for ef 
fecting relative rotation of the housings to ro 
tate said separate pipe sections relative to one 
another; , 

2. A self-powered tongs assembly for making 
and breaking threaded joints of'drilling pipes 
and drilling rods, particularly for drilling oil 
wells, comprising a vertically adjustable base 
plate provided with a central aperture concen 
trio with the pipe string, two cylindrical hous 
ings rotatably supported by said plate and ar 
ranged one above the other so as to rotate with 
respect to one another, an annular member dis 
posed concentrically inside each of said housings 
and rotating therewith, a crown arranged to 
rotate freely with respect to each of said hous 
ings, a set of arms pivoted on said annular 
member and provided at their inner ends with 
jaws pivoted thereon to engage separate sections 
of the pipe at opposite sides of the joint respec 
tively, control links each pivoted on said crown 
and on one of the jaw-carrying arms to tighten 
both jaw sets on said separate pipe sections upon 
relative rotation of the crown and annular 
member, guiding means for allowing the vertical 
displacement of one of the annular members 
together with the corresponding control crown 
with respect to their cylindrical housing to fol 
low the relative vertical displacement of the 
respective pipe sections when screwing and un 
screwing the joint, power means supported by 
one of said housings and driving connections for 
rotation of the second housing by said power 
means to rotate said separate pipe sections rela 
tive to one another. 

3. A self-powered tongs assembly for making 
and breaking threaded joints of drilling pipes 
and drilling rods, particularly for drilling oil 
wells, comprising a vertically adjustable base 
plate provided with a central aperture concen 
trio with the pipe string, ?uid pressure means 
for raising and lowering said base plate, two 
cylindrical housings rotatably supported by said 
plate and arranged one above the other so as to 
rotate with respect to one another, an annular 
member disposed inside each of said housings 
and rotating therewith, a crown arranged to 
rotate freely with respect to each of said hous— 
ings, a set of arms pivoted at spaced points on 
said annular member and provided at their inner 
ends with jaws pivoted thereon to engage two 
separate pipe sections at opposite sides of the 
joints respectively, control links each pivoted on 
said crown and on one of the jaw-carrying arms, 
means for rotating each crown to tighten both 
jaw sets onthe pipe at both sides of the joint 
respectively, guiding means for allowing the 
vertical displacement of one of the annular 
members together with the corresponding con 
trol crown with respect to their cylindrical 
housing to follow the relative vertical displace 
ments of said pipe sections when screwing and 
unscrewing the joint, power means supported by 
one of said housings and driving connections for 
rotation of the second housing by said power 
means to rotate said separate pipe sections rela 
tive to one another. 

4. A self-powered tongs assembly for making 
and breaking threaded joints of drilling pipes 
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and drilling rods, particularly for drilling oil 
wells, comprising a vertically adjustable base 
plate provided with a central aperture concen 
tric with the pipe string, a ?rst cylindrical hous 
ing rotatably supported by said base plate, -a 
rotatable crown within said housing, means for 
immobilizing said crown with respect to the base 
plate, an annular member arranged above said 
crown and arranged to rotate with the housing, 
a second cylindrical housing rotatably arranged 
above the ?rst, vertical guides provided on the 
inner face of said upper housing, an annular 
member provided with portions engaging the 
guides of the housing, means for vertically dis 
placing said annular member with respect to its 
housing, a freely rotatable crown arranged in 
said housing above the said annular member, a 
set of arms pivoted at spaced points on each of 
said annular members and provided at their 
inner ends with jaws pivoted thereon, a set of 
control links to engage two separate pipe sections 
at opposite sides of the joint respectively, pivoted 
on each of the freely rotating crowns and on the 
corresponding jaw-carrying arms, means for 
rotating each crown for tightening both jaw sets 
on the separate sections of the pipe at opposite 
sides of the joint respectively, power means sup 
ported by the lower housing and driving connec 
tions for rotation of the upper housing by said 
power means to rotate said separate pipe sections 
in opposite directions while the relative vertical 
displacement of said sections caused by the 
screwing and unscrewing of the joint is permit 
ted by said vertical guides between the upper 
housing and annular member. 

5. A self-powered tongs assembly for making 
and breaking threaded joints of drilling pipes 
and drilling rods, particularly for drilling oil 
wells, comprising a vertically adjustable base 
plate provided with a central aperture concen 
tric with the pipe string, a ?rst cylindrical nous" 
ing rotatably supported by said base plate, a 
freely rotating crown within said housing, 
spring-pressed balls provided on the base plate 

“ and cooperating with depressions provided in 
said crown for immobilizing same with respect 
to the base plate, an annular member arranged 
above said crown and rotatable with the hous 
ing, a second cylindrical housing rotatably ar 
ranged above the ?rst, vertical grooves provided 
on the inner face of said upper housing, an an 
nular member provided with outer vertical ribs 
engaging the grooves of the housing, vertical 
slots provided in said upper housing, radial pins 
?xed to the annular member and projecting out 
through said slots, an outer ring supported by 
said upper housing and rotating freely thereon, 
the edges of said ring being sloped to form a cam 
cooperating with the pins ?xed to the annular 
member for raising and lowering said annular‘ 
member within the housing, a freely rotatabl'e 
crown arranged in said housing above the said 
annular member, a set of arms pivoted on each 
of said annular members and provided at their 
inner ends with jaws pivoted thereon to engage 
two separate pipe sections at opposite sides of 
the joint respectively, a set of control links piv 
oted on each of the freely rotating crowns and on 
the corresponding jaw-carrying arms, means for 
rotating each crown for tightening both jaw sets 
on the said two separate pipe sections, power 
means supported by the lower housing and 
driving connections for rotation of the upper 
housing by said power means to rotate said sepa 
rate pipe sections in opposite directions, while the 
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resulting vertical displacement thereof caused 
by the screwing and unscrewing of the joint is 
permitted by said groove and rib connection pro 
vided between the upper housing and the annu 
lar, member associated therewith. 

6. A self-powered tongs assembly for making 
and breakingtthreaded joints of drilling pipes 
and drilling rods, particularly for drilling oil 
wells, comprising a vertically adjustable base 
plate provided with a central aperture concen 
trio with the pipe string, a ?rst cylindrical hous 
ing rotatably supported by said base plate, a 
freely rotating crown within said housing, 
spring-pressed balls provided on the base plate 
and cooperating with depressions provided in 
said crown for immobilizing same with respect 
to the base plate, an annular member arranged 
above said crown and rotatable with the housing, 
a second cylindrical housing rotatably arranged 
above the ?rst, vertical grooves provided on the 
inner face of said upper housing, an annular 
member provided with outer vertical ribs engag 
ing the grooves of the housing, vertical slots pro 
vided in said upper housing, radial pins fixed to 
the annular member and projecting out through 
said slots, an outer ring supported by said upper 
housing and rotating freely thereon, the edges 
of said ring being sloped to form a cam cooperat— 
ing with the pins ?xed to the annular member 
for raising and lowering said annular member 
within the housing, a freely rotatable crown 
arranged in said housing above the said annular 
member, a set of arms pivoted on each of said 
annular members and provided at their inner 
ends with jaws pivoted thereon to engage two . 

EU 

8 
separate pipe sections at opposite sides of the 
joint respectively, a set of control links pivoted 
on each of the freely rotating crowns and. on the 
corresponding jaw-carrying arms, handles on 
each crown for tightening both jaw sets on the 
said separate pipe sections, three groups of two 
motors having horizontal shafts and supported 
by the lower housing, three worms driven by the 
three motor groups respectively, and a toothed 
crown ?xed to the lower part of the upper housv 
ing and meshing with said worms whereby a 
relative rotation of the housings and the respec: 
tive separate pipe sections is obtained to make 
and break the joint, while the resulting relative 
vertical displacement of said pipe sections is per» 
mitted by the said groove and rib connection 
between the upper housing and the associate 
annular member. ‘ 
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