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57 ABSTRACT 
A device for continuously pulling an elongated mem 
ber, such as a pipe or cable, comprising pairs of oppo 
site driving elements provided with endless chains car 
rying gripping pads. Each element is removably 
housed in a recess provided in a frame having an axial 
passageway for the elongated member. 

4 Claims, 4 Drawing Figures 
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DEVICE FOR CONTINUOUSLY PULLING AN 
ELONGATED MEMBER 

The invention relates to a new device for continu 
ously pulling an elongated member, such as a pipe, a 
flexible line, a cable or the like, which device is of the 
type including at least two endless pulling means having 
endless chains located on both sides of the elongated 
member which carry gripping pads and can be brought 
close to each other so as to grip or clamp the elongated 
member. 

In the following, specification reference will be made 
more particularly by way of non limitative example, 
only to devices used for pulling drill pipes, of the type 
comprising at least two endless chains carrying gripping 
pads. 
Handling a drill pipe requires the application of high 

tractive forces (several tens of tons) whose value is, in 
particular, a function of the weight of the drill pipe. 
As a result the endless chain pulling means must be 

of large size and consequently are difficult to move 
from one location to another. 
Moreover every mechanical failure of an endless 

chain pulling means makes it necessary to completely 
interrupt the drill pipe handling operations, until the 
failure has been fully repaired. 
Another drawback of the endless chain means now in 

use lies in the fact that at the inlet of the endless chain 
means, the drill pipe is subjected to a maximum ten 
sion, while at the outlet, this tension is substantially 
equal to zero; this fact, due to the longitudinal elasticity 
of the drill pipe, generally results in a deterioration of 
this drill pipe by the gripping pads or, conversely, in a 
deterioration of the pads by the pipe. 
An object of the present invention is accordingly to 

provide a device for continuously pulling an elongated 
member of the above-mentioned type, which avoids or 
at least reduces the drawbacks of the prior devices. 
This object is attained, according to the invention by 

means of a device for continuously pulling an elongated 
member, comprising at least one pair of pulling means 
symmetrically located with respect to the axis of the 
elongated member, each of said pulling means includ 
ing one endless chain carrying pads for gripping the 
elongated member, said endless chain passing succes 
sively on a sprocket wheel driven in rotation by driving 
means and on a return sprocket wheel, said endless 
chain having, at least, one substantially rectilinear por 
tion in close proximity to the elongated member, the 
gripping pads engaging the elongated member along 
said substantially rectilinear portion, each of said pull 
ing means being removably mounted in a housing pro 
vided in a frame having an axial passageway for the 
elongated member, means for displacing each of said 
pulling means between a first position in which said 
pulling means grips the elongated member and a sec 
ond position in which said pulling means is spaced from 
the elongated member and can be removed from its 
housing by sliding along guide means. 
The invention will be better understood and other ad 

vantages thereof will become apparent from the follow 
ing description of a particular, but non limitative, en 
bodiment thereof, illustrated by the accompanying 
drawings wherein: 
FIG. I diagrammatically shows, in cross section by a 

vertical plane, a device according to the invention for 
pulling an elongated member; 
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2 
FIG. 1a diagrammatically shows the means for con 

trolling the position of the pulling bands 7 with respect 
to the axis of the elongated member. 
FIG. 2 diagrammatically illustrates a preferred em 

bodiment of the invention for pulling a flexible drill 
pipe, 
FIG. 3 shows a device equipping the pulling means 

for compensating the local variations in the external di 
ameter of the elongated member, without any reduc 
tion in the gripping forces. 
FIG. 1 illustrates a device according to the invention 

for continuously pulling an elongated member such as 
a drill pipe. 

In this figure the device is diagrammatically illus 
trated in cross section by a vertical plane passing 
through the longitudinal axis of the drill pipe. 
The drill pipe is, for example, constituted by a flexi 

ble pipe 1 which passes through the central opening 2 
of a frame 3. 
The frame 3 carries four pulling means formed by el 

ements arranged two by two on opposite sides of the 
drill pipe 1. 

In FIG. 1, only the pulling elements located in the 
plane of the cross section, and designated by the gen 
eral reference 7, are illustrated, the two other elements 
being located in a plane perpendicular to that of the 
drawing. 
Each element 7 is formed by a driving sprocket wheel 

4 and by a return sprocket wheel 5 on which passes an 
endless chain 6 having in close vicinity to the drill pipe, 
at least one portion 8 substantially rectilinear and par 
allel to this drill pipe 1. The endless chain carries grip 
ping pads (not shown) which, along the portion 8 of the 
endless chain 6, contact the external wall of the drill 
pipe . The gripping pads may be of any known-type 
and, in particular, be deformable so as to adapt them 
selves to the shape of the cross section of the elongated 
member or drill pipe 1. 
Gripping the drill pipe 1 can be achieved by moving 

driving means 7 located on both sides of the pipe 1 to 
wards each other in a direction perpendicular to the 
drill pipe axis. 
To this end the frame 3 is provided with guideways 

9 which cooperate with rollers 10 carried by side plates 
11, integral with the driving elements 7. 
Double acting hydraulic jacks 12 have one of their 

ends integral with the frame 3, and their other end de 
tachably secured to the side plates. 11. 
The operation of the device is as follows: 
The frame 3 being positioned, at the desired location 

the rollers 10 are inserted into the guideways 9 of the 
frame 3. The side plates 11 and the jacks 12 are made 
integral with each other. The jacks 12 are supplied with 
low pressure hydraulic fluid, so as to bring the pulling 
elements 7 into contact with the drill pipe 1, until the 
gripping pads are pressed against the external surface 
of the drill pipe which passes through the central open 
ing of the frame 2. In this way gripping the drill pipe 
can be perfectly achieved irrespective of the diameter 
of pipe 1. 
By means of a illustrated in FIG. la device for con 

trolling position of each pulling element 7, with respect 
to the vertical axis of the frame 3, it is possible to ascer 
tain that clamping the drill pipe 1 by the pulling ele 
ment 7 is achieved when the longitudinal axis of the 
drill pipe 1 is in line with the vertical axis of the frame 
3. Each pulling element 7 is integrally connected with 
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a slider C,C' of conventional potentiometers P,P', re 
spectively, comprising two terminals connected to the 
terminals of an electric current source E. One of the 
terminals of each potentiometer and slider is connected 
to an indicating device R having four input terminals, 
two such terminals for each pulling band 7 of a single 
pair. The indicating device R has two needles I,l' for 
indicating the respective positions of the sliders C,C', 
i.e., the respective positions of the two pulling bands 7 
with respect to the axis X-X' of the elongated element 
1. The needles, I.' are opposite to each other when the 
two bands 7,7' are symmetrical with respect to axis 
X-X'. 
The gripping force is obtained by increasing the pres 

sure of the hydraulic fluid feeding the jacks 12 until this 
pressure reaches the value corresponding to the desired 
clamping force. 

Driving means, such as, for example, hydraulic en 
gines, actuate the driving sprocket wheels 4 which 
drive the endless chain means in the direction corre 
sponding to the desired displacement of the drill pipe. 
During the operation of the pulling elements 7, possi 

ble variations in the pipe diameter are absorbed by the 
hydraulic jacks 12. Since the later are fed with a hy 
draulic fluid under a constant pressure, any diameter 
variation of the drill pipe 1 will result in a correspond 
ing translation of the pulling elements 7, without varia 
tion in the gripping force exerted on the drill pipe by 
the gripping pads carried by the endless chains 6. 

In the case where a pulling element 7 is defective, 
such element can be quickly replaced. To this end, the 
jacks 12 are supplied with pressurized hydraulic fluid 
so as to displace or to translate the defective element 
to the position shown in dotted line in FIG. 1. The jacks 
12 and the side plate 11 are then released from each 
other. 
By using suitable handling means, the defective pull 

ing element 7 is removed and immediately replaced by 
another identical element. 
After the jacks have been made integral with the side 

plate 11 of the new pulling element, clamping of the 
pipe is achieved in the above- described manner. 
FIG. 2 illustrates a preferred embodiment of the de 

vice according to the invention, which can be used, for 
example, for handling a flexible drill pipe. This device 
comprises a plurality of pulling units 3 a, 3b, 3 c, such 
as those illustrated in FIG. 1, which are connected in 
series, each of these units are exerting a fraction of the 
overall pulling force required for displacing the flexible 
plpe. 

In this way, the variation in the tension of the flexible 
pipe 1, between the inlet and the outlet of each pulling 
unit is smaller than that which would be required in the 
case of use of a single pulling for handling the same 
load, thus allowing a reduction in the wear due to the 
relative sliding between pipe 1 and the gripping pads. 
The hydraulic motors 13 a, 13 b and 13 c, driving the 

pulling means are fed in parallel through hydraulic 
pipes 14 a, 14 b and 14 c with a fluid under constant 
pressure, so that, as the torques developed by the mo 
tors are constant, the pulling forces exerted by each 
pulling means 7 a, 7 b and 7 c are also constant. 
By the above-described arrangement an automatic 

adjustment of the running speed of the flexible pipe 1 
at the level of each pulling element, results so as to 
compensate for the lengthening of the flexible pipe re 
sulting from the pulling forces. 
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FIG. 3 diagrammatically illustrates another device 

permitting a compensation of possible variations in the 
external diameter of the flexible pipe, without causing 
any substantial change in the gripping force applied to 
the pipe through the gripping pads. 
The endless chain 6 is constituted by the links 15 a, 

15 b, 15c, and so on which carry the gripping pads 16 
a, 16 b, 16 c and so on respectively. 
The endless chain 6 carries a guideway 17 which, 

along the portion 8 of the endless chain, contacts the 
rollers 18 a, 18 b, 18 c and so on rotatable about their 
axes carried by the piston rods 19 a, 19 b, 19 c and so 
on of the jacks 20 a, 20 b, 20 c and so on integral with 
the element 7. 
Each jack is fed with hydraulic fluid under constant 

pressure through a pipe 21. 
In particular the clamping jacks 20 a, 20 b, 20c, and 

so on are supplied with fluid, in parallel with the jacks 
12 (FIG. 1), so that, when the diameter of the elon 
gated member 1 varies, the jacks 12 cause, as previ 
ously indicated, a displacement of the elements 7, the 
gripping pads remaining then in contact with the elon 
gated member 1, under the action of the jacks, such as 
20 a, 20 b, 20 c, and so on. 
Changes can be made without departing from the 

spirit and scope of the present invention. 
In particular, it is possible to provide each pulling ele 

ment with safety means measuring, for example, the 
gripping force exerted by each endless chain on the 
drill pipe etc., so as to detect any abnormal condition 
in the operation of the device according to the inven 
tion. 
What we claim is: 
1. A device for continuously pulling an elongated 

member, comprising frame means provided with a pas 
sageway for the elongated member, said passageway 
having an axis, a series of pulling means carried by said 
frame means and arranged along said axis, each of the 
pulling means comprising at least two endless pulling 
devices carrying gripping pads, guide means provided 
in said frame means for each endless pulling device, 
each endless pulling device being provided with hy 
draulic jack means releasably connected to said endless 
pulling device and carried by said frame means, said 
hydraulic jack means being provided for reversibly dis 
placing said endless pulling device from a position 
spaced from said axis to a gripping position closer to 
said axis, first hydraulic pipe means connected to each 
of said jack means for applying hydraulic pressure 
thereto, and means for synchronizing said pulling de 
vices including a plurality of hydraulic motors opera 
tively connected to each of said pulling devices, respec 
tively, and second hydraulic pipe means comprising 
supply pipes for connecting said hydraulic motors in 
parallel to a common source of pressurized hydraulic 
fluid. 

2. A device according to claim 1, wherein each end 
less pulling device is removably mounted in said frame 
means and is slidable along said guide means. 

3. A device according to claim 1, wherein each of 
said pulling means comprises at least a pair of endless 
pulling devices symmetrically located about said axis. 

4. A device according to claim 1, including means for 
controlling the position of each pulling device relative 
to said axis. 
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