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UNITED STATES PATENT OFFICE. 
JoHN s, worTH AND wiLLIAM. F. HARRIsoN, of coATESVILLE, PENNSYLVANIA 

ASSIGNORS TO SAID WORTH AND WILLIAMI. P. WORTH, OF COATESVILLE, PENIN syLVANIA. 
ML, OR coLD-ROLLING APPED TUBES. 

991407. Specification of Letters Patent. . . 

Application filed December 31, 1907. Serial No. 408,853. 
To all whom it may concern: - 

Beit known that we, JoHN S. WoRTH and 
WILLIAM. F.HARRIsoN, citizens of the United 
States, residing in Coatesville, Pennsylva 
nia, have invented certain Improvements in 
Mills for Cold-Rolling Lapped Tubes, of 
which the following is a specification. 
The object of our invention is to construct 

a mill for converting a flat skelp having 
O scarfed edges into a tubular form without injuring the scarfed edges during the process 
of forming the tube. This object we attain 
in the following manner, reference being had to the accompanying drawings, in 

5 which:- & 
Figure 1, is a plan view of a tube rolling 

mill illustrating our invention; Fig. 2, is a 
section on the line 2-2, Fig. 1: Fig. 3, is 
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roll and E is the first lower roll and this 
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a sectional view through one of the rolls; 
Figs. 4 to 12, inclusive, are diagrammatic 
views illustrating different steps of the 
process; and Fig.13, is a sectional view of 
the skelp before being bent. 
The rolling mill in the present instance is 

composed of a series of elements A each 
mounted upon foundation beams C and 
these several elements can be adjusted with 
respect to each other on the foundation. 
Mounted in the housing a are several 

shafts b, driven from alongitudinal shaft B. 
through gearing as shown. All the hori 
zontally arranged rolls are driven, but the 
vertical rolls are not driven. Motion is im 
parted to these rolls by the skelp as it is 
passed between them. 
The above will give a general idea of the 

mill itself and the particular invention re 
lates to the rolls for bending the skelp into 
the form of a tube, as it will be understood 
that other forms of mills may be used to 
carry out our invention. 

Referring to Fig. 4, D is the first upper 
latter roll is grooved as shown at e, the 
groove being slightly rounded at each ende'. 
The upper roll is shaped to conform to the 
groove e in the lower roll; the skelp is passed 
between these two rolls and the body portion 
of the skelp remains flat while the edges 
are slightly bent. The flat skelp is of the 
form illustrated in Fig. 13, which shows an 
end view of the skelp. As the skelp passes 
between the rolls D and E it will be noted 
that the edge of the skelp does not come in 
contact with any portion of either roll and 

roll E8. 

will 

is, therefore, not injured as in the ordinary 
methods of rolling scarfed tubes. The skelp 
as it passes between the rolls D' and E is 
given a still further bend at each edge. 
This bending operation is continued and as 
the skelp passes between the rolls D and E°, 
Fig. 6, the edges are still unconfined and the 
skelp near its edge is curved almost to the 
curve of the tube to be formed. . 

In Fig. 7, the lower roll E is grooved so 
as to slightly curve the body portion of the 
skelp and the roll d is much narrower than 
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the preceding roll and is shaped to conform 
to the center portion of the groove in the 

This pass is the last pass of the 
horizontal rolls. 
The rolls in Figs. 8 to 11 inclusive are 

side pressure rolls used for forcing the skelp 
into tubular form after it leaves the rolls D 

- and E'. The rolls F and G, Fig. 8, are ar 
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75. ranged on a vertical axis and are each 
grooved so as to force the edges of the 

- trough-shaped blank toward each other. In 
Fig. 9, the rolls F and G' are arranged 
closer together and the groove in the roll. 80 
G' is a trifle less in width than the groove 
in the roll F, causing the edge a of the skelp 
to be depressed slightly more than the edge a'. 
The two edges are brought almost together as 
the skelp passes between these rolls and in 
Fig. 10 the rolls F and G are so arranged 
in respect to each other and the groove in 
the roll G” is much narrower than the groove 
in the roll F that the edge a of the skelp 

ass under the edge a' and form the 
first lap. I 
tinued until the skelp is bent so as to give the lap required. In all of these figures 
(8 to 11 inclusive), the bases of the grooves 
in the several rolls are in the same line and 
the difference in the width of the grooves is 
at the upper edge, and in each one of these 
figures it will be noticed that the scarfed 
edge of the skelp does not come in contact 
with any portion of the roll so that it can 
not be injured in passing between any of the 
rolls, Figs. 4 to 11 inclusive. The skelp in 
its lapped condition 
F and G between rolls H and I, Fig. 12, 
where it is given its final form. These rolls 
are horizontally arranged and each roll has 
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In Fig. 11, the lap is still con 
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asses from the rolls 
OS 

an annular groove; the grooves aline one 
with the other and as the tube passes be 
tween these rolls the lapped edges of the 
skelp are brought toward each other and this 110 
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is preferably repeated in the rolls II and I’, 
which are provided in the present instance 
so as to insure the properlapping of the 
edges of the tube before the tube is heated 
and transferred to the welding rolls. 
In order to prevent collapsing of the tube 

as it passes between the rolls, Figs. 9 to 12 
inclusive, we preferably secure a rod S to 
a fixed point on the housings and extend the 
rod through the space between the rolls F. 
and H' and mount thereon balls s, s', s, 8 
and s of a diameter about the same as the 
inner diameter of the tube to be formed, 
so as to prevent collapsing of the tube in 
case it has a tendency so to do, and also to 
insure the tube having a given diameter. 
These balls are especially essential in the 
pass between the rolls H and I where the 
tube is given its final form. Thus it will be 
seen that we are enabled to take a skelp in 
which the edges are scarfed and pass it be 
tween the rolls bending it into tubular form 
with the scarfed edges overlapping, without 
the edges coming in contact with any por 
tion of the rolls, thus preserving the sharp 
edge of the scarf so desirable in tube manu 
facture. Furthermore, in this method of 
making a tube we are enabled to properly 
lap the skelp completely at each end, so that 
the entire length of the skelp can be used 
as a tube, as when the skelp is properly 
apped at each end it can be readily welded 
from one end to the other, which is not the 
case in the present method of making la 
welded tubes where several inches at eac 
end have to be cut of and discarded, owing to imperfect lappin 

Referring now to figs, 1 and 2, we prefer 
ably space the several rolls D and E to D 
and Ea given distance apart and place be 
tween the rolls guide rollers in andn'. The 
lower rollers n' are grooved, conforming as 
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near as possible to the grooves in the preced 
ing roll of the mill and the upper roll n is 
slightly narrower than the preceding roll 
of the mill but is of sufficient width to keep 
the skelp in a straight line so that it will 
properly enter the space between the next 
pair of rolls. There are preferably two of 
these rolls between each pair of main rolls 
but this construction may be modified and 
bearing plates may be used in place of the 
rollers, if desired. There is also placed back 
of the rolls D and E° a presser rollm, which 
tends to keep the skelp down upon its seat 
m as it is transferred from the rolls D, E: 
to the rolls F and G. Between the two sets 
of rolls H and I', we place a trough t and 
there is a final pair of rolls u, u, between 
which the tube passes after it leaves the last 
pair of rolls Hand I’. 
We preferably make all of the horizon 

tally arranged rolls in two sections, as illus 
trated in Fig. 3, which, in the present in 
stance is a detail view of the lower roll E. 
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The axle K of this roll has a flange k ex 
tending between the two sections e” of the 
roll E and transverse bolts d, d extend 
through the sections and through the flange. 
In the event of wear these sections can be 
detached, the groove re-cut in the periphery 
of the sections and secured by the bolts in 
position on the axle. This arrangement 
enables us to re-dress the rolls and to replace 
a portion if it should be necessary. 
We have shown means for adjusting any 

one of the rolls but it will be understood that 
any means for adjusting the rolls may be 
used without departing E. the main fea 
tures of the invention. 

It will be seen that by the use of our im 
proved mill a skelp can be scarfed at each 
edge and placed upon the roller table c and 
fed cold through the passes between the sev 
eral rolls; the skelp near its edges being 
bent in the several passes so as to conform. 
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somewhat to the shape of the finished tube . 
without the edges of the skelp coming in 
contact with the rolls, and the trough-shaped 
skelp is then forced through the passes of 
the other set of rolls which 
the edges of the trough-shaped skelp to 
gether, bending one edge below the line of 
the other so that the edges will pass each 
other, forming a lapped tube which can be 
introduced into a furnace and heated and 
then welded, producing a weld that is per 
fect throughout the entre length of the tube. 
While we have shown only the horizontal 

rolls driven, both the horizontal and ver 
tical rolls may be driven if desired, or any 
number of each set may be driven to prop 
erly pull the skelp through the several 
passes. 
We claim:- . . 
1. The combination in a continuous mill 

for rolling scarfed skelps into lapped tubes 
without the use of formers, of a series of 
horizontally arranged rolls for first bending. 
the skelp near the edge and then the body 
of the skelp while the edges are free from 

gradually force 
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engagement, a series of vertically arranged . 
grooved rolls shaped to bend the skelp so 
that one edge will pass the other, a horizon 
tally arranged set of final rolls, and a ball 
between the rolls whereby the skelp receives 
its final shape. 

2. The combination in a mill for cold roll 
ing scarfed skelps into lapped tubes, of a 
series of two high primary rolls, spaced a 
given distance apart, means for driving said 
rolls, the said rolls being shaped substan 
tially as described, guide rolls between the 
sets of forming rolls, a series of vertically 
arranged secondary, rolls for pressing the 
previously formed blank into a tube with 
lapped edges, a presser roll between the 
primary and secondary rolls, one or more 
sets of horizontally arran final rolls, a 
rod extending through the secondary and 

20 

25 

30 

  

  



991,407 . B 

final rolls, and balls on said rod over which ceive the flange, and transverse bolts ex 
the skelp is shaped. tending through each part of the roll and 

3. The combination in a rolling mill roll, flange. 
of an axle having a flange, the roll being In testimony whereof, we have signed our 15 

5 made in two sections bearing against the names to this specification, in the presence 
flange, and transverse bolts passing through of two subscribing witnesses. 
the two sections and the flange. JOHN S. WORTH. 

4. The combination in a two-part rolling WILLIAM. F. HARRISON. 
mill roll, of an axle having a central flan Witnesses: 

lo extending between the two parts of the roll, WILLIAM. S. G. Cook, 
reach part of the roll being grooved to re. W. FRANK WARF. 

  


