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[5 7 ] ABSTRACT 
The invention provides a precision method and appa 
ratus for surfacing and removing; contaminants from 
the interior and/or exterior of a tube and for calibrat 
ing the interior or exterior of a tube. 

19 Claims, 15 Drawing Figures 
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PROCESS :‘ANWAPPAR‘ATUSIFOR: CALIBRATING 1 
AND “SURFAC‘ING JTUBES' 

BACKGROUND.‘ 
It“ is .well known‘that metallic tubesare available com 

mercially which‘warevobtained by cold. drawing. In the 
coldlfdrawingtechnique;-the‘rmetal is drawn through a ‘ 
drawplate'arounda‘cylindrical “bullet” which is main-‘ 
tained ‘on"that.‘sidewofjthe‘.drawplate‘ which is opposite 
thatiwherevthevdrawingttraction is exerted. The tubes 
thus ‘obtainedare‘ of limitedrlength, the‘ calibrating gen 

’ erally; is‘rather‘imperfect‘externally as well astinter 
nally, andi‘theisurface condition, internally and exter 
nally‘, is rather mediocrex As a result, for numerous uses 
of .suchf‘tubes ‘in‘m‘echanics, it is necessary to machine‘ 
said~tub‘es,‘ externally, and/or internally, said operation 
usually being slow‘and- expensive. In the cases requiring 
aihigh‘level of ‘precision, it ‘may become necessary to 
refinish ‘the’ tubes, and. said refinishingmay require‘ a 
considerable. lengthvof time, on the order of several 
hours;- when‘ such'a- refinishingiis preformed by means 
of polishing or 'grindingtstones, there always remain‘on 
th‘ejre?'nished surfacetabrasive particles which, for cer 
tain'uses, may prove completely undesirable. 

OBJECTS‘ 

' The present invention‘thas as one of its objects the 
‘ provision‘of ‘a process and apparatus making it possible 
to surface‘with a precision of a few hundredths of a mil 
lim‘eter,‘ the ‘external and/or'the internal‘wall of a tube, 
andtttsimultaneously‘ to calibratei‘either the internal or 
thelexternalisurfaceof saiditube, the‘whole being ‘done 
in‘a‘ very short time‘of the order of a few minutes at 
most, and‘th‘erefore beingr‘inexpensive. The process of 
the‘tpresent invention ‘is applicable‘either at the time of 
the‘fabri‘c‘ation of “the tubes drawn under cold condi 
tions, in which case tubes 'are obtained of a qualityfar 
superior‘to those twhichl‘are now on the market,‘ or at 
thetttime'of ‘use of a tube which has ‘been drawn under 

l cold J-conditions in‘the‘conventional manner, in which 
case ‘calibrating of the tube can be done very rapidly 
and ‘at ‘lowlcost. ‘ 

Thei‘present ‘invention has as another object a new 
process‘and apparatus for the internal and/or external 
surfacing of ‘tubes, having‘as their transverse cross sec~ 
tions any closed ring, and for calibrating the inside and 
/or outside of said tubes, a‘process and apparatus essen 
tiallycharacterized by‘the' use of a tool or mandrel of 
whichat least part ‘of the external surface is harder than 
the lmetalof ‘the‘tube on‘which the ‘work is to be‘done 
and is de?nedrbyjthe‘displacement‘of a meridian curve 

_ fdrmed-‘ion a closed directrix approximately identical 
witlt‘the' edge corresponding to the surface of the ‘trans 
verselcross section‘of the tube,‘ the pro?le‘of the tool 
alongyarmeridian‘curve which generates its external sur~ 

' face tbeingisuch‘thiat, passinggfrom a plane through the 
?rst end Lof‘ the‘ tool, which ‘ corresponds vto the ?rst 
point of contact of the‘tool with the‘ tube, to a second 
plane through said ‘tool, which corresponds to the point 
where I‘contact of the‘ltool with theitube ends, it varies 
in‘ a continuous manneriover the distance to‘the ‘axis of 
the vtub‘eg‘ increasing‘when work‘is done on‘ the internal 
surface of ‘the tube,‘ and‘ decreasingwhen work is done 

i on- the external‘ surface,‘ the ‘ maximum variation‘ being 
" greater than‘ the maximum‘ depth‘ of the defects pres 
enter! ‘by the tube ‘onthe surface on which work‘is done, 
andlessilthan the‘value :which corresponds, to ensure 
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the displacement of the tube along theaxis of the“ tube, 
to a forceapplied onthe tube‘which exceeds‘the 1me-‘ 
chanical resistance of said tube; hence, a relative trans~ it 
lation displacement ‘along‘the axis of the tube‘ between 
the above de?ned tool and the tubeon 
to be done is assured. 

BRIEFSUMMARY or THE" INVENTION 
A process and-apparatus for surfacing‘ the interior 

and/or exterior of a tube and ‘for calibrating ‘the ‘interior 
or exterior of ‘said ‘tube ‘by the‘ alternate steps of .(a) 
forcing said tube axially‘through adie having a curved 
surface‘adapted to contact the‘exterior surface of said‘ 
tube to reduce its diameter; and (b) forcing. a tool 
through the interior of ‘said tube-to increase its diame 
ter. ' 

DETAILED‘ DESCRIPTION OF‘ THE INVENTION 
When theiprocess according to the‘present invention 

is used for ‘tubes the section of which is circular, the 
tool is limited for at least part ‘of its external surface, by r 
a surface‘of revolution.‘ It has been observed,‘ and that 
surprisingly, that when there is de?ned, in an axial 
plane, the angle A formed with the axis by the straight 
lineiwhich joins the point of coming into contact of the 
tool with the tube,‘ and the point‘ which‘corresponds to 
the end of the contact of .the‘tool with said tube, said 
angle must range approximately‘between‘ l2?’ and 20°so 
that satisfactory results can be'obtained with steel. 
Moreover, it has ‘been observed ‘that it is preferable 

for theiangle formedttwith the axis by the plane which 
is tangent to the external surface of the tool, at the 
point where said tool comes into contact with the tube, 
to be greater than the angle formed with the axis by the 
plane tangent to the pro?le of the tool at the point 
where the contact between the tool and the tube ends 
in‘ the course‘of the work. For that purpose, it is pre 
ferred to give to the external edge of the tool the shape ‘ 
of a toric surface having. as its section a half circle. 
When such‘ a mode of execution is adopted, it will be 
seen that, in‘order‘to obtain‘ good results, especially in 
the case of a steel tube, the radius of the half circle con~ 
stituting the sectiongof the toric ring, should range be-‘ 
tween 3 and 6 millimeters.‘ > a 

It has also been observed after‘the running of the 
tool, that a slight variation in the dimension of the tube 
took place‘in‘the direction of a return toward the initial 
dimension. As a result, the diameter of the tool at the 
end of the contact with the’ tube is very slightly differ 
ent ‘from the desired calibration diameter of the tube, 
said ‘difference corresponding to the value of the “re 
turn” value of the tube. ‘ g 

In accordance with the ‘present invention it is possible 
to carryout the ‘surfacing and the calibrating of the‘ 
tubes in several successive operations us‘ingfor succes 
sive runs tool diameters which are increasing when‘exe 
outing an internal calibration, and which are decreasing ‘ 
when executing an external calibration. 
For an internal calibration‘ of a given tube by means 

of a tool shaped like a toric ring‘witlt a ‘half-round sec; 
tion, it is assumed that the quality of the surfacing and ‘ 
calibrating ‘result which‘ is obtained is due to the fact 
that in the zone where the tool contacts the material of 
the tube, a plastic deformation‘ occurs which ‘fills the 
surface defects of the raw tub‘edrawn under cold con‘ 
di‘tions. When‘ the radius of the section of the‘ tool ex 
ceeds 6‘ millimeters, the supporting-surface‘of the‘ltool 

which worklhas . 
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on the tube is appreciably increased, a situation which 
decreases for a given variation in diameter, the local 
supporting pressure of the tool on the material of the 
tube, and, in that case, the desired result is not ob 
tained. The fall in the local supporting pressure is fur 
ther increased because the force necessary for the dis 
placement of the tool is smaller when the radius of the 
right section of the toric tool is increased due to the de 
screase in the attacking angle of said tool on the mate 
rial of the tube. Moreover, visual observation shows 
that defects in the tube’s surface, as well as impurities 
and contaminants, such, as rust or calamine, for exam 
ple, are not completely removed from the surface but, 
on the contrary, may become encrusted in same, a situ 
ation which increases the imperfection of the internal 
surface. If, on the contrary, a radius for the right sec 
tion of the toric tool is used which is less than 3 milli 
meters, the metal of the tube forms a swelling or ridge 
in front of the tool in the direction of displacement, and 
the low value of the radius of the right section of the 
tool causes an attacking angle of the tool on the tube 
strong enough for said swelling or ridge to be torn away 
which results in the production of shavings and the de 
struction of the surface. , 

Finally, by remaining within the limits previously de 
fined, i.e., a radius for the right section of the tool 
which is greater than 3 millimeters and smaller than 6 
millimeters after the passage of the tool inside the tube, 
the condition of the surface visually is perfect and cali 
bration is obtained with a precision of a few hundredths 
of a millimeter. Moreover, the execution of the process 
according to the present invention makes it possible to 
obtain a cold reshaping of the metal in the zone of the 
layers which have been worked by the tool, said cold 
reshaping making it possible to obtain an increase in 
the hardness near the. surface which has come in 
contact with the tool. For the case of a steel tube drawn 
under cold conditions of the conventional type, the in 
crease in local hardness rangesbetween 20 percent and 
30 percent, approximately. 

It should be noted that it is also possible to use a tool 
the vexternal surface of which is not limited by a toric 
surface the right section of which is not circular but el 
liptical or oval, it being understood that it is advanta 
geous for the attacking angle of the tool on the tube, 
i.e., for the angle formed with the axis by the plane 
which is tangent to the pro?le of the tool, always to be 
greater than the angle of escape, i.e., the angle formed 
with the axis by the plane which is tangent to the pro?le 
of the tool at the point where the contact of the tool 
with the tube ends. However, in the case where the 
tube on which work has to be done internally has a suit 
able surface condition it is also possible to apply the 
process according to the present invention by means of 
a tool in the shape of a truncated cone in which the at 

_ tacking angle is equal to the escape angle. In that case, 
it has been observed that the half~angle at the summit 
of the cone preferably had to range between 12° and 
20°. 

In one preferred embodiment of the process accord~ 
ing to the present invention, when it is a matter of treat 
ing the internal surface of a tube, said tube is subjected 
to a preliminary operation of reshaping through pas 

. sage in a drawplate the diameter of which at the neck 
is slightly less than the external diameter of the tube. It 
has been observed that such a preliminary operation 
very appreciably improved the results obtained. It is as 
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4 
sumed that in the reshaping operation the contami 
nants which are on the internal surface of the tube are 
cracked and the internal defects of the tube are slightly 
shrunk. The subsequent passage of the tool according 
to the invention then makes possible not only the re 
moval of the contaminants but also the disappearance 
of all of the surface defects. The process of the present 
invention, therefore, also includes the combination of 
a preliminary running of the tube through a drawplate 
with reshaping and of a running of the tool through the 
tube, as de?ned above. It has been observed that for 
the steel tubes, good results were obtained by adopting, 
for the neck of the drawplate, a pro?le formed by the 
arc of a circle the radius‘of which ranges between 25 
and 35 millimeters. 
The present invention also has as its object a new in 

dustrial machine for the calibration and surfacing of 
tubes, essentially characterized by a ?xed frame, a 
movable rod on which can be fixed a tool or mandrel 
such as defined in the process according to the inven 
tion, and ?nally means for holding the tube on which 
the work has to be done, with respect to the frame, and 
means insuring the displacement of the tool with re 
spect to said tube. ' 

In one preferred embodiment, the tool is fastened by 
screws at the end of a rod solidly connected to a mov 
able piston of a hydraulic jack. The rod has an external 
diameter slightly less than the internal diameter of the 
raw tube on which the work is to be done. The frame 
carries, facing the movable piston of the jack, a draw 
plate. The drawplate is disposed by cone-shaped adjust 
ment in a drawplate support with respect to which it is 
movable. The frame has jaws for the support of the 
tube against which the tube to be worked can be 
pushed when the tool enters the tube, said jaws being 
capable of being retracted. The drawplate and the lug 
jaws for the tube are placed‘ in a manner such that the 
tube will cooperate successively in opposite directions 
with them when displaced by the movable jack piston. 
The present invention also has as an object a new in 

dustrial product constituted by a bench for drawing 
under cold conditions a tube made of steel, for exam 
ple, said bench having as one component, a drawplate 
disposed at right angles to a cylindrical bullet and, for 
the other component, traction means which insure the 
passage of the metal to be drawn through the drawplate 
around the aforementioned bullet, essentially charac 
terized by the fact that the bullet has, in a forward cy 
lindrical zone with respect to the direction of the draw 
ing, a tool or mandrel which is connected with it, and 
which corresponds to the de?nition given above in the 
description of the process according to the present in- ' 
vention. ‘ 

In order to assist in better understanding the object 
of the invention, there will now be described as exam 
ples which are illustrative only and not limitative, two 7 
modes of execution illustrated in the attached drawing. 

THE DRAWING 
FIG. 1 represents, in elevation, a calibrating and sur~ 

facing machine for tubes,>according to the invention; 
FIG. 2 represents the machine‘ in FIG. 1 in plan view; 
FIG. 3 is a view taken along Ill-11] in FIG. 1 of the 

retractable half-jaws or clamping member of the ma 
chine in FIG. 1; 
FIG. 4 is a view taken along lV-lV in FIG. 3 of a re 

tractable half-jaw of FIG. 1; 
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FIG. 5 represents, in elevated section, the detail of 
the drawplate of the machine in FIG. 1, and the retract 
able. jaws of‘ FIGS. 3 and 4; , , 

FIGS. 6 to 12, 12 and 13 represent, in a schematic 
manner, the various phases of a calibrating and surfac 
ingoperation of the inside of a tube, executed by means 
of ‘the machine in FIG‘. 1; 
FIG. 11‘ represents, partly in section, the mandrel 

used forcalibrating the‘ tube; 
FIG. l4‘represents, in a schematic manner, a bench 

for the drawingof ‘tubes under cold conditions, of the 
conventional type; and 
FIG. 15‘represents, schematically, a bench for draw 

in‘gjtubes under cold conditions according to the pres 
ent‘invention. , . 

Referring to the drawings and more speci?cally to 
FIGS. 1 to 13, the embodiments illustrated comprise 
two‘members la and 1b connected by four rigid rods 
2~which form a parallelelepipede the base of which is 
square. The combination of the ends 1a, lb and of rods 
Z'constitutes the frame of the machine. Said frame car 
ries a double acting hydraulic jack 3, the movable pis 
ton of which is represented by 4, and the axis of which 
is disposed approximately in the direction of the axis of 
theparallelepipede with a square base de?ned by rods 

The hydraulic jack 3 is fed by a motor-pump means 
5. ‘The operation of the jack is effected by means of a 
distributor 7 which the user operates by means of a 
handle 8. Two ducts 9,9 connect the distributor 7 and 
the motor~pump means Sand two ducts l0 connect the 
distributor ‘8 and‘ each one of the two ends of the hy 
draulic jack 3. 
The movable piston 4 of jack 3 is ?xed to a rod 11, 

the diameter of which is slightly less than the diameter 
of the tube, the inside of which it is desired to calibrate 
and to surface by means of the machine according to 

‘ the ‘present invention. Facing the end of rod 11, which 
is disposed according to the axis of jack 3, is an opening 
12 in member 1a. Between, member la and rod 11, on 
supporting small plate 13 disposed transversely of the 
machine is a drawplate support 14 having a cylindrical 
element at the center in which is a cone-shaped cavity. 
In the cone-shaped cavity of support 14 is a drawplate 
15, the external shape of which is a cone and the sum 
mit angle of which corresponds to the conicity of the 
central cone-shaped cavity of the drawplate support 
14. 
Drawplate 15 is a revolving part the internal surface 

of which has a neck 16 (see FIG. 5) which separates a 
converging zone 17a and a diverging zone 17b. Neck 
16‘ is‘designed so that in axial section it approximately 
corresponds to the arc of a circle the radius of which 
is‘ 30 millimeters. Drawplate ‘15 is removable with re 
spect to said drawplate support 14, and the drawplate 
support 141can roll over the small plate 13 which car 
ries it. g 
On the side of member 1a where there is no draw 

plate support 14 are placed two jaws 18,18, each one 
movable around a shaft 19. Shaft 19 is disposed below 
th‘etaxis of rod 11. Jaws 18,18 when in closed position 
de?ne between them a cylindrical cavity. They each 
contain intermediately a groove 20 in which is a bronze 
segment'ZL-When the jaws 18,18 are in the closed po 
sition, the two bronze segments 21 are supported on ‘ 
rod‘ 131', when the. latter is forward enough to be at a 
right anglelwith jaws 18,18. 
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When it is desired to calibrate cold drawn tubes 22 

having an internal diameter of 49.9 millimeters‘ and an 
external diameter of 63.0 millimeters, rod 11 has a dis 
ameter of 48.5 millimeters. In the example‘ described, 
tube 22 on which work has to be done is made of semi 
hard steel, having a resistance of 55 kilograms per 
square millimeter. The diameter of neck 16 of the 
drawplate 15 is 62.3 millimeters. In order to treat a 
tube 22 the length of which is 1 meter, there is used a 
jack having a run of 1.40 meter, with an advancing mo 
tion of l centimeter per second in the direction which 
makes it possible to go from member 1b to member 1a, 
and have a return motion, at a speed of 2 centimeters 
per second, approximately. The distance between the 
two members It: and 1b is 1.50 meter, approximately. 

In order to carry out the calibration and surfacingof 
tube 22, said tube is placed on rod 11 and caused to 
slide on said rod through opening 12. At ?rst, piston 4 
of jack 3 is disposed in its most remote position from 
member In. Between piston 4 and tube 22 is disposed 
on rod 11, for one thing, a ring 23 the diameter and di 
mensions of which are ,aproximatelythose of tube 22 
and also two half~shells 24, which approximately result 
from the sawing of a ring 23 along an axial plane. Said 
phase of the operation is represented in FIG. 6. 
After drawplate support 14 and its associated draw 

plate 15 have been set in place on the transverse small 
plate 13, by moving handle 8 of distributor 7, a forward 
motion is imparted to piston 4 ‘of jack 3. Rod 11, on 
which externally lubricated; tube 22 is disposed, runs 
through drawplate 15 and cavity 12. Jaws 18,18 are in 
their open position. This phase of the operation is 
represented in FIG. 7. , 

As the forward motion of piston 4 continues, the ex 
ternal surface of tube 22 comes into contact with draw 
plate 15 and is pushed by jack 3 through said drawplate 
with a force of 8,600 kilograms, so that its external di 
ameter, which has 63 millimeters, becomes approxi 
mately equal to the diameter of the neck of the draw 
plate, i.e., 62.4 millimeters. During said reshaping, the 
particles of rust or of calamine, or the other contami 
nants which may be inside the tube, become separated 
from the internal surface, which has a diameter of 49.0 
millimeters, approximately. Tube 22, under the push 
ing action of jack 3, a pushing action which is transmit 
ted through ring 23 and through the half-shells 24, pos 
sibly shows a tendency to bend, but said tendency is 
limited by the presence of rod 11. This phase of the 
operation is represented in FIG. 8. 
When piston 4 of jack 3 has moved a sufficient dis 

tance, tube 22 carried by rod, 11 passes beyond draw 
plate 15 and continues its forward motion. At that mo 
ment, the jaws 18 are still open. The two half-shells 24 
are then removed, leaving only ring .23 between tube 22 
and piston 4, and pushing said ring toward piston 4. 
This phase of the operation is represented in FIG. 9. 
When piston 4 has moved forward sufficiently with 

the rear part of tube 22 beyond jaws 18, the end of rod 
11 nevertheless projects beyond the fore part of tube 
22. At that moment, jaws 18 are closed so that the seg 
ments 21 come in contact with rod 11, to the rear of 
tube 22. The internal diameter of the jaws 18 is less 
than the external diameter of tube 22. The inside of 
tube 22 is generously lubricated and a‘tool 25 of hard 
steel is screwed on the end of rod 11. The right half sec 
tion of the tool 25 is‘represented in detail in FIG. 11. 
Said tool is constituted by'a mandrel shaped like a toric 
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ring, screwed at the end of rod 1 1 by means of a thread 
25a. The toric ring has an edge the right section of 
which is a half-circle. The radius preferred for said half 
circle is 4 millimeters. The maximum external diameter 
of the toric ring is 49.81 millimeters'There is then exe 
cuted by means of handle 8 a reversing of the run of 
jack 3, causing a return to the rear of piston 4. In the 
course of that motion, tool 25, which has been gener 
ously lubricated, comes to apply on the fore end of tube 
22 (on the left side in the ?gure), and pushes that tube 
back until its rear end comes in contact with the fore 
face of jaws 18. At that moment, the tube is stopped 
and when piston 4 continues its return run, tool 25 en 
ters inside the tube 22, deforming said tube and causing 
an increase in its diameter. Said penetration of the tool 
into the tube requires a force of 11,400 kilograms for 
the dimensions indicated. This phase of the operation 
is represented in FIG. 12. 
Once tool 25 has run the whole length of tube 22, 

said tube 22 discharges from the machine and falls on 
a receiving tray. At that moment, jaws 18 are opened, 
tool 25 is unscrewed, separating it from rod 11, and the 
return motion of piston 4 is continued until it has come 
back to its initial position. There is thus obtained a very 
satisfactory surface condition for the inside of the tube, 
and it is observed that all the contaminants which were 
on the internal surface of the tube have been extracted 
from the tube and are mixed with the lubricant which 
covered tool 25 and rod 11. Moreover, all the surface 
defects which are characteristic of tubes drawn under 
cold conditions have disappeared. The tube which is 
obtained has an internal diameter of 49.7 millimeters, 
and an external diameter of 63.0 millimeters. 
When it is desired to improve the calibration, which 

is thus obtained by a running of tool 25, it is possible 
to execute a second run of the mandrel, starting the 
operation from the phases represented in FIGS. 10, 12 
and 13, and using a mandrel, the maximum external di 
ameter of which is slightly greater than the maximum 
external diameter of the tool used in the course of the 
?rst phase. In the example which has been described, 
the second tool has a maximum external diameter of 
50.] millimeters. The radius of the semi-circle which 
forms the edge of the toric ring which constitutes the 
mandrel is 10 millimeters for, in the case of this second 
run, the radius under'consideration is not necessarily 
between 3 and 6 millimeters, and may be greater, since 
this is a finishing operation. The running of said man 
drel requires a force of 6,300 kilograms. After the pas 
sage of the second tool or mandrel inside tube 22, it is 
observed that'the surface condition is perfect, and that 
the internal calibrating of the tube is obtained at the 
value of 50.00 millimeters plus or minus 0.02 
millimeters. After each run of the tool or mandrel 25, 

_ a slight reshaping of the tube occurs which explains 
why with this latter too], the external diameter of which 
is 50.] millimeters, a calibration at the diameter of 50.0 
millimeters is obtained. The external diameter of the 
tube is 63.4 millimeters. 

It is evident that when there are a series of tubes to 
be surfaced and calibrated, it is possible to effect the 
run through the drawplate and the ?rst mandrel phase 
in a single operation for each tube, reserving the sec 
ond phase or passage of the tool for an ulterior step 
after all of the tubes have been subjected to the ?rst 
step. This mode of operation makes is possible to im 
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8 
prove on the time required for the operation in the case 
of a series of tubes all of which are identical. 

It has been observed that the preliminary operation 
of running through the drawplate to cause a'reshaping 
of the tube makes it possible to improve greatly the 
state of the surface which is ?nally obtained for the in 
side of the tube. It is assumed that such state results, on 
the one hand, from the cracking of the impurities due 
to reshaping and, on the other, from the shrinking of 
the surface defects which were on the internal surface 
of the tube. It is also assumed that the remarkable sur 
face condition and calibration obtained, which it is pos~ 
sible to observe, results from the fact that tool 25, by 
bearing against the material of tube 22, causes a plastic 
deformation of said material, which makes it possible 
to fill the surface defects which existed initially. This I 
assumption is corroborated by the fact that there is ‘ob 
tained, near the internal surface of the tube, an in 
crease of resistance of the tube, said resistance chang 
ing, probably by reshaping, from 55 kilograms‘ per 
square millimeter to 75 kilograms/mm? 
The machine which has just been described, and 

which makes use of the process according to the pres 
ent invention, is used for surfacing and calibration of 
tubes obtained by cold drawing in the conventional 
manner. However, a second mode of application of the 
process according to the invention makes it possible to 
apply said process to the fabrication of cold drawn 
tubes, said mode of application being represented in 
FIG. 15, whereas a conventional drawing bench is 
represented in FIG. 14. Such a drawing bench has a 
drawplate 30 perpendicularly to which there is located 
a cylindrical bullet 31. The metal is drawn on a pincer 
32 and the internal calibrating of the tube is done ap 
proximately to the external diameter of bullet 31. 
To use the process according to the present invention 

in the drawing of tubes under cold conditions, it is suffi 
cient to associate the cylindrical bullet with a mandrel 
33 in the shape of a ring, the edge of which is consti 
tuted by the external surface of a torus having a circu 
lar section. Mandrel 33 connected to bullet 31 is placed 
behind said bullet, with respect to the drawing direc 
tion of pincers 32, and the direction of forward motion 
of the manufactured tube. When it is desired to manu 
facture tubes internally calibrated at 50 millimeters the 
radius of the edge circumference of mandrel 33 is 4 
millimeters, and the maximum diameter of said man 
drel is 50.] millimeters. In that case, the external diam 
eter of the bullet is 49.8 millimeters. The condition of 
the surface of the tube thus obtained is truly remark 
able, and the calibration is obtained with a precision of 
a few hundredths of millimeters. 

It is well understood that the modes of operation de 
scribed above are in no way limitative, and that they 
may be subjected to all desirable modi?cations without ‘ 
departing from the scope of the present invention. 
The invention is hereby claimed as follows: 
1. A process of surfacing the interior and/or exterior 

of a tube and of calibrating the interior or exterior of 
said tube comprising the alternate steps of: (a) forcing 
said tube axially through a die adapted to contact the 
exterior surface of said tube to reduce its diameter, and 
(b) forcing a tool through the interior of said tube to 
increase its ‘diameter. 

2. A process as claimed in claim 1 wherein said tube 
contains contaminants on the interior surface thereof 
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which are loosened by step (a) and removed by step 
(b). i 

3. A‘process as claimed in claim 1 wherein the work 
ing surface of the die and tool are harder than the metal 
of the tube to be worked on and are de?ned by the dis 
placement of a meridian curve resting on a closed di 
rectrix formed in a shape approximately identical with 
the border or rim corresponding to the surface to be 
worked on of the right section of the‘tube, the pro?le 
along a meridian curvegenerating said working surface 
being such that when passing from a ?rst end plane, 
which corresponds to the coming~into-contact point of 
said working surface with the tube, to a second end 
plane, which corresponds to a plane marking the end 
of the contact of said working surface with the tube, it 
is made to vary in a continuous manner over the dis 
tance to the axis of the tube, increasing when the inter 
nal surface of the tube is worked on, and decreasing 
when the external surface is worked on, the‘ maximum 
variation of said distance‘being greater than or equal to 
the maximum depth of the defects which the tube pres 
ents on the surface to be worked on, and smaller than 

, the value required to insure the displacement of the 
tool along the axis of the tube by a force applied on the 
tube which exceeds the mechanical resistance of said 
tube. 

4.‘ A process as claimed in claim 3, used for tubes 
having a circular section, wherein said working surface 
is limited for part of its external surface at least by a 
surface of revolution such that the angle which is 
formed, with the axis of the tube by a straight line 
which joins the point of coming-in-contact of the work 
ing surface with the tubeito the corresponding point at 
the end of the contact of the working surface with the 
tube, approximately ranges between 12° and 20°. 

5. A process as claimed in claim 4 wherein the angle 
formed with said axis, by a plane tangent to said work 
ing surface at the initial point at which said working 
surface comes into contact with the tube, is greater 
than or equal to the angle formed with the axis by the 
plane which is tangent to the pro?le of said working 
surface at the point where‘ said working surface 
contacts said tube in‘ the course of work. 

6. A process as claimed in claim 3 wherein said work 
ing surface is a toric surface having a circular section. 

7. A process as claimed in claim 6 wherein the radius 
of the section of the toric surface which constitutes the 
edge of said working surface ranges between 3 and 6 
millimeters. ‘ . 

8. A process as claimed in claim 4 used for tubes hav 
ing a suitable state of internal surface wherein said 
working surface has the shape of a truncated cone. 

9. A process as claimed in claim 5 wherein said work 
ing surface is a toric surface the right section of which 
is either an ellipse or an ovalv 

10. A process as claimed in claim 1 wherein step (a) 
and step (b) are carried out in opposite directions. 

11. A calibrating and surfacing machine for tubes 
comprising: 

> a. a ?xed frame having opposing end members, 
b. means forming an opening in one of said end mem 

bers, 
c. means forming a die disposed adjacent said open 

ing of (b) and having a working surface adapted to 
engage the outer surface of a tube delivered axially 
in contact with said working surface and through 
said opening of (b), 

20 

25 

35 

40 

45 

50 

55 

60 

10 
c. means associated with said other end member of 

(a) including a rod adapted to‘ be moved axially 
through said opening of (b) and means‘for‘moving 
said rod in opposite directions, said rod having a 
diameter smaller than the internal diameter of the 
tube to be worked and said tube being adapted to 
slide on said rod, 

e. means associated with said rod of (d) for pushing 
said tube through said die of (c), and 

f. retractable jaws mounted on the outer‘side of the 
end member of (b) and adapted to provide a sup 
port against which said tube can be pushed during 
the internal working of said tube by a tool fastened 
to the end of said rod after said tube carried on said 
rod has been worked externally and passed through 
said opening of (b) and while said rod is being 
pulled in the opposite direction. 

12. Apparatus as claimed in claim 11 wherein said 
die of (c) is a drawplate ?tted by cone-shaped adjust 
ment in a drawplate support with respect to which it is 
movable. 

13. Apparatus as claimed in claim 11 wherein said 
means of (e) comprises two movable half shells of a 
ring which can slide on said rod and be locked thereon. 

14. Apparatus as claimed in claim 11 wherein said 
die is a drawplate having a working surface pro?le 
formed by an arc of a circle the radius of which ranges 
between 25 and 35 millimeters. 

15. In an apparatus for the cold drawing of tubes hav~ 
ing a drawplate at a right angle to the tube and a cylin 
drical bullet within the tube together with means for 
moving said tube axially through said drawplate around 
said bullet, the improvement which comprises forming 
said bullet with a tool ?xed thereon in the direction of 
drawing, said tool having a workingsurface which is 
limited for part of its external surface at least by a sur 
face of revolution such that the angle which is formed, 
with the axis of the tube by a straight line which joins 
the point of coming-in-contact of the working surface 
with the tube to the corresponding point at the end of 
the contact of said working surface with the tube, ap 
proximately ranges between 12° and 20°. 

16. A process of surfacing the interior of a tube and 
of calibrating the interior of said tube which comprises 
contacting the interior surface of the tube with a tool 
having a working surface which is limited for part of its 
external surface at least by a surface of revolution such 
that the angle which is formed, with the axis of the tube 
by a straight line which joins the point of coming-in~ 
contact of the working surface with the tube to the cor 
responding point at the end of the contact of said work 
ing surface with the tube, approximately ranges be 
tween‘ 12° and 20°. 

17. A process as claimed in claim 16 in which said 
tool has a toric surface with a‘ circular section having 
a radius range between 3 and 6 mm. 

18. In a calibrating and surfacing machine for tubes 
having a ?xed frame, means for holding a tube on said 
frame, an internal mandrel for said tube mounted from 
said frame for movement internally with respect to said. 
tube, the improvement which comprises a tool ?xed to 
said mandrel for working the internal surface of said 
tube, said tool having a working surface which is lim 
ited for part of its external surface at least by a surface 
of revolution such that the angle which is formed, with 
the axis of the tube by a straight line which joins, the 
point of coming»in-c'ontact of the working surface with 
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‘the tube to the corresponding point at the end of the claimed in claim 18 wherein said tool has a toric sur 
contact of said working surface with the tube, approxi- face with a circular section‘ having a radius range be 
mately ranges between 12° and 20°. tween 3 and 6 mm. 

19. A calibrating and surfacing machine for tubes as * * * * * 
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