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57) ABSTRACT 
A mill with travelling stand, wherein to eliminate slid 
ing of the passes on a tube being rolled, there is a 
mechanism for moving the racks during mill opera 
tion, the mechanism being designed so as to ensure 
variations in the rolling radius when the tube is 
strained. 

3 Claims, 6 Drawing Figures 
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3,810,377 
THIN-WALLED TUBE COLD-ROLLING MILL 

BACKGROUND OF THE INVENTION 
The present invention relates generally to the pro 

duction of tubes and more particularly, it relates to 
mills for cold rolling of thin-walled tubes. 
A mill for cold rolling of thin- and superthin-walled 

tubes is known in the art, comprising a working stand 
with reeling and straining rolls with variable section 
passes housed therein on supports, end gears fit on the 
rolls to ensure reciprocating motion of the stand and 
the rolls, gear racks for end gears to run thereon and 
locate the position of the rolls, and a motor with a drive 
to ensure the operation of the whole mill, as well as a 
tube-feeding and swinging mechanism (cf. U.S. Pat. 
No. 3.030.835 of Apr. 24, 1962). 

In the known tube cold-rolling mill they use drive 
gears on the rolls that ensure an average running radius 
throughout the entire length of the roll pass. 
This affects rolling due to excessive sliding of the pass 

along the tube and leads to an increased number of 
cases when a tube to be rolled and a pushing tube run, 
with ends, into each other and when the ends of the 
tubes crack too much at the start of rolling. 

SUMMARY OF THE INVENTION 
The object of the present invention is to provide a 

mill for cold rolling of thin-walled tubes so as to help 
reduce sliding of the pass along, the tube, eliminate run 
ning of the ends of a tube to be rolled and a pushing 
tube into each other and cracking of the tubes ends at 
the start of rolling. 
This and other objects of the invention have been 

achieved by providing a thin-walled tube cold-rolling 
mill. 

It is an object of the present invention to eliminate 
the above-mentioned disadvantages. 
There is proposed a mill for cold rolling of thin 

walled tubes, comprising a working stand with reeling 
and straining rolls with variable section passes housed 
therein on supports, end gears fitted on the rolls to en 
sure reciprocating motion of the stand and the rolls, 
gear racks for the end gears to run thereon and to lo 
cate the position of the rolls, and a motor with a drive 
to ensure the operation of the whole mill, as well as a 
mechanism for feeding and swinging a tube to be 
rolled. According to the invention, the gear racks are 
set with the possibility of their longitudinal travel in di 
rections of the travel of the stand whenever a critical 
frictional force develops in rolling between the pass 
and a tube being rolled as the rolling radius of the pass 
is varied; coupled with the racks is a mechanism de 
signed to return said racks to their original position as 
soon as they are relieved from load caused by the fric 
tional force. . 

It is expedient that the mechanism for returning the 
racks to their original position be made as a shock 
absorbing device fitted with springs and coupled with 
the racks. 
While straining tubes, this will help the gear racks to 

travel under the action of natural frictional forces ac 
cording to the law of a variable running radius and to 
compress one of the springs of the shock-absorbing de 
vice, and once straining is over, the racks are free to re 
turn to their original position, which helps reduce to 
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the minimum the sliding friction of the pass against a 
tube in rolling. 

It is also feasible to fashion the mechanism for return 
ing the gear racks to their original position as a cam 
coupled with the gear racks, which also helps reduce to 
the minimum the sliding friction of the pass against the 
tube in rolling. 
The embodiment of the present invention is a mill for 

cold rolling of thin- and superthin-walled tubes, which 
offers the following advantages: it helps increase the 
efficiency of the mill two-or three-fold, reduce the 
number of intermediate preparatory operations 25 to 
35 percent, and increase the rolling-down of a tube up 
to 50 percent in diameter and up to 75 percent through 
the thickness of the wall. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The invention will be more apparent from its exem 

plary embodiments and appended drawings, wherein: 
FIG. 1 is a schematic diagram of the thin-walled tube 

cold-rolling mill, according to the invention, side view 
with partial cutaways; 
FIG. 2 is a schematic diagram of the thin-walled tube 

cold-rolling mill, according to the invention, a top view; 

FIGS. 3 and 4 show the mechanism for moving the 
racks with provision of a spring shock-absorber; 
FIGS. 5 and 6 show the mechanism for moving the 

racks with provision of a cam. 
DETAILED DESCRIPTION OF THE PREFERRED . 

EMBODIMENT . 
As shown in FIGS. 1 and 2, the mill for cold rolling 

of thin- and superthin-walled tubes has a rectangular 
working stand 1 resting on rolls 2 that enable its unop 
posed movement in forward and reverse directions. In 
the upper and lower sections of the stand 1, there are 
tempered steel base plates 3 over which rolls 4 are roll 
1ng. 

The stand 1 is the basic operating mechanism of the 
mill, wherein the tube is strained by means of rolling 
tools, i.e., the rolls 4 and an arbor 5. 

. A round pass 6 of variable section is shaped and 
grounded on the rolls 4. When unrolled, it has a ta 
pered shape which helps strain the tube in diameter and 
through the thickness of the wall in rolling. 
Provided for adjusting and controlling the rolls 4 in 

the upper and lower portions of the stand 1 are wedges 
7 with whose help the base plates 3 can draw together 
or break up. 
Set on the two ends of the rolls 4 are cylindrical 

wheels 8 coupling both rolls 4 to each other and ensur 
ing synchronism of their movement. In addition to the 
cylindrical wheels there are drive gears 9 set supple 
mentarily on the lower roll 4 alone, specifically on both 
ends of it, the drive gears being meshed in its upper part 
with the gear racks 10 and, in its lower part, with mov 
ing gear racks 11 provided in the stand 1 of the mill. 
By one of its ends, the gear racks 10 are secured on 

to a shock absorber 12 loaded with springs 13. The gear 
racks 11 are rigidly fixed on the stand 1 with the capa 
bility of reciprocating motion together with the stand 
1. 

FIGS. 3 and 4 show the shock absorber 12 loaded 
with the draw springs 13. The arrows indicate the direc 
tion of the racks travel in forward and reverse move 
ment of the stand. 
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In the rear (as rolling proceeds) portion of the stand, 
there is a mechanism 14 designed to turn and feed a 
tube to be rolled, the mechanism enabling the feed and 
the turn of the tube in a rear position alone or sepa 
rately in each double stroke of the stand 1. The turn 5 
and feed mechanism is of standard design similar to 
that used in serial cold-rolling mills. 
The rearmost end of the mill accomodates a rest 15 

for a rod 16, the rest helping to adjust and control the 
tapered arbor 5 in a source of the strain. The arbor 5 10 
is secured to the forward end of the rod 16 thanks to 
screw thread. 

Prior to rolling, a tube 17 is put on the rod 16 with 
the arbor 5 secured, to be fed thereafter to the source 
of strain by means of the feed and turn mechanism 14. 15 

From the front side of the stand 1, there are two ears 
18 linked to connecting rods 19, the opposite ends of 
the connecting rods 19 being connected with crank 
pins 20 tightly pressed into the disks of crank gears 21. 20 

Via elastic wedge belts 22, reductor 23 of the mill is 
linked with a D.C. electric motor 24 with controlled 
r.p.m. 
All the units and parts of the mill are mounted on a 25 

bulky metal plate 25. 
Alternatively, a cam mechanism 26 shown in FIGS. 

5 and 6 may be provided to replace the spring-loaded 
shock-absorber 13 to move the rack 10. In this case, 
the movement of the racks 10 is carried out coercively 30 
by an eccentric disk 27 via rollers 28 to correspond to 
the movement of the passes 6 of the rolls 4 along the 
natural (variable) rolling radius. The directions of rota 
tion of the disk 27 and the rollers 28 as well as of the 
travel of the racks are indicated by arrows. 35 
The operation of the above-described mill is as fol 

lows: 
Prior to the mill operation, the rolling tools, i.e., rolls 

4 and armor 5, calibrated as prescribed, are mounted 
into the stand 1 and then adjusted roughly. Furtheron, 
the tube 17 is put on the rod 16 with the arbor 5 to be 
conventionally secured within the feed and turn mech 
anism 14. The motor 24 is cut in to start a low-speed 
rolling. Via the elastic wedge belts 22, the motor starts 
rotating the cranks gear wheels 21 as well as the crank 
pins 20. Coupled with the pins, the connecting rods 19 
actuate the stand 1 in forward and reverse directions. 
The motion of the stand 1 results in moving the rolls 4 
which turn by about 360, the diameter of the pass 6 
getting smaller in forward movement, to count as from 
the direction of the tube movement, to comply with a 
prescribed calibration and ranging from the maximum 
to the minimum one which should correspond to the 
size of the ready tube 17. In the course of movement 
of the stand 1, the rolls 4 move coercively along the 
base plates 3 due to meshing of a drive gear 9 with the 
gear racks 10 and 11. 
During the idle operation of the mill, the gear rack 10 

remains where it was and the movement of the rolls 4 
takes place without axial effort. Therefore, the spring 
fitted shock-absorber 12 is not loaded. But as the roll 
ing of the tube 17 starts, natural axial frictional forces 
develop between the tube 17 and the pass 6 on its sur 
face within the source of strain because of the different 
rolling radii along the operating pass 6. These axial fric 
tional forces are the more so powerful, the greater the 
difference between the running radii of the pass 6, i.e., 
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4 
the greater the taper of the tube under rolling within 
the strain source. 
The axial frictional forces are subject to elimination 

as they cause considerable troubles in the mill opera 
tion: speedy wear of the passes, higher load on the 
racks 10 and 11, cracking of the ends of the tube 17, 
and running of the ends of a tube under rolling and a 
pushing tube into each other. Elimination of the fric 
tional forces is achieved by means of a spring-loaded 
shock-absorber 13 shown on FIGS. 3 and 4. The opera 
tion of the shock-absorber is that, under the action of 
frictional forces, the racks 10 move along the rolling 
axis and compress the springs 13 in this or that direc 
tion depending upon forward or reverse travel of the 
stand. This helps eliminate variable frictional forces 
emerging between the pass 6 and the tube 17 through 
out the pass length. Once the rolling is over, the pass 
releases the tube, the action of frictional forces discon 
tinue and the springs 13 of the shock-absorber return 
the racks 10 to the original average position. The direc 
tions of movement of the racks 10 are indicated by ar 
rows in FIG. 3. 
Alternatively, there may be a cam mechanism 26 

provided instead of the spring-loaded shock-absorber 
13 and shown on FIGS. 5 and 6. The mechanism con 
sists of a frame 29 coupled rigidly with the racks 10. A 
shaft 30 of the frame 29 carries the eccentric disk 27 
and two driven rollers 28. As the eccentric disk is ro 
tated by a shaft 31 of the drive, the driven rollers 28 
move the rack 10 in forward and reverse directions syn 
chronously with a variation of the rolling radius. The 
arrows show the directions of the movement of the 
racks 10 and of the rotation of the shaft 31. 
Provision of the spring-loaded shock-absorber 12 or 

the cam mechanism 27 helps eliminate also the axial 
frictional forces developing due to the different rolling 
radii of the pass. 
After every double stroke of the stand 1, the turn and 

feed mechanism 14 effects feeding and turning of a 
tube to a prescribed value to enable the rolling of new 
portions of the tube to its preset diameter and wall 
thickness. Feeding and turning the tube can be effected 
separately: turn in forward position and feed in reverse. 
The designation of the turn and feed mechanism 14 is 
to ensure even turning and feeding of the tube within 
one double travel of the stand. 
The rod 16 with the arbor 5 is fixed rigidly on the rear 

stop 15, whereon tube reduction occurs. In order to fa 
cilitate the tube coming down off the arbor, the latter 
is made tapered. 
After rolling the forward end of the tube throughout 

a limited length, adjustment is checked and, if neces 
sary, corrected. If not, the tube is subject to rolling 
throughout its length. 
What we claim is: 
1. A thin-walled tube cold-rolling mill comprising: a 

moving working stand; reeling and straining rolls with 
passes of variable section being provided in said stand; 
gear racks being set in said stand and travelling to 
gether with said stand during the mill operation; gear 
racks being mounted on said mill and capable of longi 
tudinal travelling in direction of the movement of said 
stand whenever a critical frictional force develops in 
rolling between said pass and a tube to be rolled as the 
rolling radius of said pass is varied; end gears being fit 
ted on said rolls to couple the latter to each other and 
to ensure synchronism of their movement, drive end 
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gears being fitted on one of said rolls and meshed with 
said stand-mounted gear racks and with said gear racks 
provided on said mill, said drive end gears rolling on 
them and locating the position of said roll; means for 
feeding and turning the tube to be rolled being pro 
vided in the rear section of said mill to ensure even 
turning and feeding of the tube in one double stroke of 
said stand; dampening means for returning said gear 
racks mounted on said mill to their initial position after 
relieving them from the load caused by the frictional 
force; and a motor having a reducing gear, said reduc 
ing gear being designed to ensure the operation of all 
the mechanism of said mill. 

2. A mill as claimed in claim 1, wherein said dampen- . 
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6 
ing means for returning said gear racks mounted on 
said mill to their initial position is made as a spring 
loaded shock-absorber coupled with said gear racks. 
3. A mill as claimed in claim 1, wherein said dampen 

ing means for returning said gear racks mounted on the 
mill to their initial position is made as a cam mecha 
nism comprising a frame fixed rigidly with said gear 
racks mounted on said mill and coupled with a drive 
shaft, said frame of said cam mechanism actuating said 
gear racks in directions of the movement of said stand 
synchronous with variations in the rolling radius of said 
pass. 
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