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To all tuhon, it may concern: 
Beit known that I, PAUL, JEAN DELAY, a 

citizen of the Republic of France, residing 
at Boucan, Department of Baues-Pyrénées, 
France, have invented an Improved Rolling 
Mill for the Manufacture of Round Bars or 
the Like, (for which I have obtained a patent 
in France, No. 248,957, dated July 17, 1895,) 
of which the following is a specification. 
The object of the present invention is to ob 

tain With a rolling-mill rods, bars, or other ar 
ticles of circular cross-section and rectilinear 
longitudinal axis. Such articles have been 
manufactured hitherto by means of a stamp 
hammer or a press, or where ordinary rolling 
mills have been employed it has been neces 
sary to provide a large variety of parts to suit 
the numerous forms or classes of articles to be 
produced. As examples, I may cite straight 
shafts or axles for machines and vehicles, pro 
peller-shafts for steamships, conical pivots as 
employed in some hoisting devices, straight 
shafts of varying diameter for stationary en 
gines, &c. 
The invention will be fully described here 

inafter and the features of novelty pointed 
out in the claims. 

Reference is to be had to the accompanying 
drawings, in which 

Figure I is an end elevation of the machine 
with the parts in the position they occupy at 
the outset of the operation. Figs. 1 and 1 
are diagrams corresponding to Fig. 1, show 
ing the operating parts in two positions, Fig. 
1“illustrating the first movement of the blank 
compressing parts or slides, which movement 
is obtained by hydraulic pressure through the 
medium of levers, while Fig. 1 indicates the 
second movement corresponding to the tight 
ening and adjusting operation of the slides by 
means of the screw mechanism, which will be 
fully described hereinafter. Figs. 19 and 1 
are diagrammatic elevations representing a 
slightly-modified form of the screw mechan 
ism in two positions corresponding to those 
illustrated in Figs. 1" and 1. Fig. 2 is a broken 
sectional elevation taken on the line a. a. of 
Fig. 1. Fig. 3 is a diagram illustrating the 
action of the rollers in end elevation and side 
elevation. Figs. 4 to 9 illustrate various kinds 
of work which may be produced with my im 
proved machine. Fig. 10 is a diagram (end 

view and side elevation) of a modified ar 
rangement of rollers. Fig. 11 is a diagram 
(cross-section and side elevation) of another 
modification. Fig. 12 is a side elevation of 
the machine shown in Fig. 1. Figs. 13, 14, 
and 15 are views showing the general arrange 
ment of parts in side elevation, longitudinal 
section, and plan, respectively, said views 
showing particularly the mechanism for rotat 
ing the rollers, for supporting the blank, and 
for feeding it forward. Figs. 16 and 17 are 
sectional elevations similar to Fig. 2, illus 
trating the arrangement of parts for obtain 
ing conical articles. Figs. 18 and 18 are a 
longitudinal section and a transverse section, 
respectively, both on an enlarged scale, of 
a ball-and-socket joint employed in the con 
struction shown in Figs. I6 and 17. Fig. 19 
is a diagrammatic section illustrating the ac 
tion of the rollers on the blank. Fig. 20 is 
an enlarged detail view showing, in sectional 
elevation, a mechanism for adjusting the roll 
ers toward or from the blank. Fig. 21 is a 
similar view showing adjusting means applied 
to the bearings receiving the ends or trunnions 
of the rollers. Fig. 22 is a view similar to Fig. 
20, showing another mechanism for the same 
purpose. Fig. 22 is an end view of the mech 
anism shown in Fig. 22. Fig. 23 is an end ele 
vation corresponding to Fig. 1 of the construc 
tion illustrated by the diagrams Figs. 1 and 1. 
Fig. 24 is a side elevation corresponding to Fig. 
12 of the machine represented in Figs. 1, 1d, 
and 23; and Fig. 25 is a diagram illustrating 
the movement of the gear-wheels. 

Like letters of reference denote like parts 
in all the views. 

I will first describe in detail a rolling-mill 
provided with four cylinders or rollers whose 
axes are parallel to that of the blank to be 
worked, said rollers being of equal diameters 
and located at equal distances from each 
other as well as from the center of the blank. 
All these rollers are operatively connected to 
move in the same direction, their circumfer 
ential rates of speed being equal. The blank 
in its initial shape is of circular cross-section. 

After describing the construction above re 
ferred to as a type of my invention I will in 
dicate modifications which may be made when 
it is desired to alter the direction of the roll 
ers' axes, their number, or the number of 
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rollers driven. One feature, however, re 
mains unaltered-viz., the manner of tight 
ening or moving the rollers against the blank. 
This feature I consider a characteristic of 
the machine. 

F' designates the blank to be worked. 
X denotes the balanced rollers. Their pe 

riphery is formed of a cylindrical portion and 
of a conical portion connecting each end to 
the trunnions. The latter are received in 
bearings Q, mounted to slide in radial slots 
provided in the casing, said slots, as shown, 
being arranged at an angle of ninety degrees 
to each other. 
The bearings Q are connected to the ends 

of adjusting-screws p, more fully described 
hereinafter, in such a manner as to permit 
said screws to turn within the socket provided 
for their reception in the bearings, Figs. 1, 
2, and 21. 

Sleeves R" protect the bearings Q against 
the heat radiating from the blank and against 
the Oxids, scraps, &c., which may fly off said 
blank. 
The screws p engage movable nuts p", each 

of which is provided at its outer end with 
tWO projecting pins c, engaged by strongle 
vers b, by means of which the rollers X may 
be forced against the blank. Furthermore, 
that part of the frame through which pass 
the said nuts p' is provided with a sleeve p”, 
having a smooth inner surface, so that the 
nutS may slide in a radial direction with as 
little friction as possible. 
Caps d are provided to make the levers b 

practically integral with the pins c, so that 
any movement of the levers will be commu 
nicated directly to the nuts p' and screws p. 
At its inner end each of the nuts p" receives 
another nut?, chiefly for the purpose of pre 
venting the nuts p' from falling out of their 
sockets when the levers l are removed. For 
the sake of conciseness I will hereinafter des 
ignate by the character P the slide formed 
by the movable nut p' in conjunction with 
the screw-rod p. (See Figs. 18 and 19.) 

All the movable nuts p' are connected by 
means of levers and links l i k l n n and con 
necting-pivotsi O, Figs. 1 and 12, which work 
from fulcrums E on the frame and are oper 
atively connected at O to a piston-rod actu 
ated by two single-acting hydraulic pistons 
II and II. The cylinder II (see Figs. 23 and 
24) is in constant communication, at its upper 
end only, with a supply of water by means of 
the Valve 35 and the tube 33. 
The cylinder II receives the water only at 

its lower end. Water is admitted by means 
of a cock or valve 31, having a key or handle 
30. The cock allows the water to proceed to 
a distributer 32, which communicates with 
the cylinder II by means of the tube 34. 
The Waste Water escapes through a tube 36, 
and according to the position of the cock 30 
Water is either admitted to the cylinder II 
or escapes therefrom. 
To make the description and drawings more 

readily intelligible, I have omitted from sev 
eral views the mechanism for actuating the 
screws p and the slides P. It is understood 
that the screws p cannot turn when the levers 
b are actuated by the pistons in the cylinders 
II and II. The mechanism for actuating 
the screws and slides is shown best in Figs. 
23 and 24 and will be fully described herein 
after. 
By actuating one or the other of the pistons 

contained in the cylinders II and II'', I cause 
the four rollers to move simultaneously and 
the same distance toward or from the blank. 
The pressure will cause the rollers to deform 
the blank by penetrating into the same, Fig. 
3, and owing to their rotary movement they 
will progressively compress the blank on its 
entire circumference. After one-fourth of a 
rotation the portion a will have been rolled. 
If the application of pressure is continued, 
the portions f and 2 will be rolled succes 
sively, and this operation will continue as long 
as the piston contained in the cylinder II has 
not reached the end of its stroke. When 
nearing the end of the operation, the thick 
ness of material to be worked by the rollers 
will decrease gradually, and since said roll 
ers bear on the blank with a constant pres 
sure and rotate against it as long as desired 
they will finally work the blank into a regu 
lar shape. When this result has been ob 
tained, pressure is discontinued in the cylin 
der Hand applied in the cylinder II, so that 
the rollers moving outwardly to their initial 
position release the blank completely. 
As illustrated by Figs. 13, 14, and 15, the 

blank F is supported at its front and rear 
ends by two chains G', which pass under it 
and over pulleys G'. During the compression 
the blank will rotate, causing a similar move 
ment of the pulleys G'. When the rollers are 
removed from contact with the blank, the 
latter will be supported by the chains G*. 
The pulleys G' are connected to overhead 
travelers or carriages of suitable construc 
tion, according to the weight and character 
of the work. A rotary movement is imparted 
to the rollers by means of the driving exten 
sion K", which actuates the gear-wheels J' I' 
M. I. The pinions I" and I are connected to 
the rollers by means of sleeves and exten 
sions II and H. The latter are of sufficient 
length to permit of their assuming various 
inclinations and actuating the rollers in any 
position they may be adjusted to. 

It will be observed that a free space is left 
between the frames Y Y' and Y' Y for the 
purpose of allowing the blank and its sup 
porting-chains to travel freely therein. It 
will therefore be understood that if the roll 
ers have first been set at Such a distance from 
each other that the blank may be freely 
moved between them longitudinally by means 
of the usual overhead carriage from which 
the said blank is suspended it will be easy 
to feed the blank forward by means of said 
carriage or traveler after the blank has been 
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rolled for a part of its length-that is, the loose upon their shafts. 
feeding of the blank may be accomplished 
in the same manner that is customary when 
Working bars or the like With a steam-hammer 
or a press. 
By compressing successively adjacent por 

tions of the blank a finished product like 
that shown in Fig. 4 will be obtained, the 
collars g affording a means of readily ascer 
taining if the amount of feed between two 
successive compressions has been too great. 
The above-described movement of the roll 

ers is quick and powerful, since it depends 
Only on the force and speed which can be ob 
tained with a piston. 

In order to obtain a longer stroke and a 
precise adjustment by means of the screwsp, 
the screws are connected in pairs by pinions, 
shafts, gear-wheels, connecting-rods, and pull 
leys permitting of setting all the screws in 
motion at the same time. A more detailed 
illustration of these movements is given in 
Figs. 1" and 1 of the drawings, Figs. 1 and 
l' being diagrams corresponding in Fig. 1 in 
tWO positions-that is to say, Fig. 1 illus 
trates the first movement, corresponding to 
the operation of the slides by hydraulic press 
lure and through the medium of the levers, 
While Fig. 1 indicates the second movement, 
corresponding to the tightening and adjust 
ing operation of the slides by means of the 
screw mechanism, which shall presently be 
fully described. 

Figs. 1 and 1 represent a slightly-modi 
fied form of the screw mechanism in two posi 
tions corresponding to those illustrated in 
Figs. 1 and 1b. 
The screw mechanism, Figs. 1, 18, 1b, and 

2, consists of bevel-wheels A, secured, respec 
tively, to the ends of the screws p and en 
gaging with other bevel-wheels B°. The lat 
ter are connected in pairs by means of shafts 
B', loosely mounted on the ends of the screws 
p. Each shaft B' carries at its central por 
tion a toothed wheel B, engaging a gear-wheel 
C, meshing into a similar wheel D. The gear 
Wheels D are mounted either loosely or rig 
idly on their shafts D'. One of the shafts B 
carries the driving-pulley B8. The shafts D' 
rotate in bearings permanently attached to 
or stationary on the frame or casing, all of the 
said shafts D' being balanced and connected 
together by rods or links H. The gear-wheels 
D may be made fast on the shafts D'by means 
of clamps, friction-cones, or the like. The 
length of the links D* C°, connecting the 
shafts B'C' D', is constant; but the angles 
formed by the lines connecting the centers of 
B'C' D'are variable according to the posi 
tion of the shafts B", which, owing to the par 
ticular construction described, are compelled 
to move on straight lines leading from them 
tO the center of the machine. 

Fig. 1 indicates the direction in which the 
gear-wheels turn, while the eight slides P. 
move under the action of the levers, at which 
juncture the gear-wheels D will have become 

place. 

The links remain 
stationary. It will be seen that the four 
toothed wheels D, corresponding to the eight 
slides, Will turn, tWO and two, in opposite di 
rections. When the slides are moved out 
wardly, the reverse rotary movement will take 

By restoring at this moment the con 
nection between the shafts D' and the gear 
wheels D and by rotating the gear-wheels 
through the medium of the driving-pulley 
B8 the position shown in Fig. I will be ar 
rived at. It will be observed that all the gear 
wheels B rotate in the same direction. There 
fore by cutting all the screws at the same 
pitch and making their threads left-hand or 
right-hand, as required, they may be caused 
to advance or recede in unison and the same 
distance. 
In Fig. 1 the pulley Band the bevel-wheels 

do not turn. The levers cause the four pis 
tons or slides P to simultaneously move to 
Ward the center of the apparatus. The wheels 
D are loose upon their crank-shafts and ma, 
rotate freely without affecting the links or 
rods H. The wheels C and D make a short 
rotary movement, since the wheel C must turn 
on the wheel B, which cannot turn on its axis, 
but moves bodily in a radial direction. When 
the slides P move outward, the gear-wheels 
C and D return to their original positions. 
To overcome the dead-centers, I prefer to use 
in addition to the links H a second set of links 
h', connected to second cranks on the shafts, 
the cranks being set ninety degrees apart. 

In Fig. 1 the gear-wheels D are rigid with 
the crank-shafts D', and consequently with 
the links H. In this case the evers are sta 
tionary, the pawls are thrown off, and the 
gears A can turn under the influence of the 
pulley B. 
Two distinct movements or operations are 

therefore obtainable. When the levers are 
in action, the driving-pulley B is inactive 
and does not rotate, and When the slides are 
to be moved radially by the rotation of said 
pulley the levers are stationary. 
The arrangement represented in Figs. 19 and 

1 differs from the one just described in its be 
ing supplemented by two additional toothed 
wheels E, secured to the shafts E", which ro 
tate in bearings permanently fixed to the cas 
ing or frame. In these figures the primary 
set of connecting rods or links is designated 
as H H and the secondary set (at ninety de 
grees to the primary set) is lettered h' h°. 

In Fig. 25 I have indicated diagrammatic 
ally the movement of the gear-wheels B C DE 
when actuated by the piston H'. Owing to 
the construction above referred to the point 
2 moves inwardly to the position 2' on the 
straight line connecting the point 2 to the cen 
ter of the apparatus. The point 3 of the gear 
wheel B moves to 3', parallel to the line 22, 
since when the pistons are used for moving 
the slides P the screws p, and consequently 
the gear-wheels ABB, cannot rotate. 
movement involves a rotation of the gear 
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wheel C and a shifting of its center. The 
point 3 comes to the position 3°. Similarly 
the points 4 and 5 move to 4' 48 and 5' 5*, re 
spectively. 

Fig. 1 indicates the direction of the move 
ment of all the gear-wheels during the in 
Ward movement of the slides P when actu 
ated by the levers b. It will be seen that all 
the shafts linked together by connecting-rods 
move in the required direction. The slides 
thus can move, although the gear-wheels 
are keyed or otherwise rigidly secured on 
their shafts. IDuring such movement the 
gear-wheels and the connecting-rods will turn 
to a predetermined extent, with the excep 
tion of the gear-wheels B B°A. The angles 
B C D* will vary. Assuming the slides to 
be stationary, if the pulley B is rotated it 
will be seen that two of the gear-wheels B 
Will turn in the same direction and the other 
two in the opposite direction. It will be 
evident that if the screw-threads have the 
same pitch and are partly right hand and 
partly left hand the screws p will be fed in 
Ward or Out Ward in unison and the same dis 
tance. By adding the gear-wheel E, I there 
fore obtain the advantage of being able to 
rigidly secure all the gear-wheels on their 
shafts. 
Whether one or the other of the above-de 

scribed mechanisms is employed it is suffi 
cient, in order to effect a second compression 
When the Slides P have reached the end of 
their stroke and the first rolling or compres 
Sion has been effected, to move the sides out 
Wardly, raise the locking-lever 11, adjust the 
screws p inward by means of the pulley B3 
a distance equal to the stroke of the slides 
P", and put the locking-lever 11 back to its 
original position. The slides may then again 
be moved inward by neans of the levers b, 
and a second reduction of diameter equal to 
the stroke of the slides P may be obtained 
on the blank. This operation may be re 
peated several times. The screws may thus 
be extended so long as they do not bend under 
the compressing strain to which they are sub 
jected, a condition which it is easy to fulfil. 
This extensibility of the screws secures a 
very considerable stroke for the machine, 
and While Sufficient in extent the Stroke will 
also be perfectly precise, as upon the slides 
reaching the limit of their strokes the rollers 
carried thereby will be able to force their 
way into the body of the blank only to the 
extent to which the screws have been tight 
ened, the extent of reduction or compression 

By such 
means the blank may reliably be reduced to 
the desired dimensions and not beyond the 
limit predetermined. 
The driving-pulley B8 receives motion in 

either direction, or, if preferred, in one direc 
tion only, by any convenient or well-known 
devices which I have not deemed necessary 
to illustrate. 

In order to adjust the rollers to the same 

distance from the center, I may employ the 
mechanism shown in Fig. 20. Upon the re 
moval of the pins G G the shaft l8 is raised 
so as to move the gear-wheels B° and A out of 
mesh. Then the gear-wheel A and the screw 
are turned to the desired extent, and the 
parts, including the pins 66, are put back to 
their former position. If the desired move 
ment is too considerable and involves too 
great an inclination of the shaft B', I adopt 
the mechanism represented in IFig. 21, which 
shows the connection of the screw p to the 
sleeve Q. The bolts 8 are loosened and wash 
ers 7 and 9 of appropriate thickness are puttin. 

For the purpose of connecting the shaft IB 
to the screw p I may also employ the mech 
anism shown in Fig. 22. I remove the pins 
10 10, Fig. 22, and 10, Fig. 24, then slide 
the shaft B in its bearings to bring the pin 
ions B° and A out of engagement with each 
other, and adjust the rollers as above de 
Scribed. 

I may also use for adjusting the rollers any 
one of the mechanisms ordinarily employed 
for this purpose in sheet-metal-rolling mills. 

In order to prevent the screws from turn 
ing during the movement of the slides, I pro 
vide the locking-lever 11, Fig. 22, one end of 
which is free, while the other end is formed 
with a fork provided at its ends with two 
sleeves, which are adapted to slide on the 
shaft B' and for a part of their length en 
gage the teeth of the wheel A and their ex 
tensions, so as to make any independent move 
ment of the screwsp impossible as long as the 
lever 11 is in its locking position. 
When it is desired to turn the screws, the 

levers 11 are raised by means of the handles 
14, Fig. 23, through the medium of the con 
necting-rods and cranks 15 16 171S 19 20. 
The movement will be effected by means of 
the lever 21, fulcrumed at 22 and pivotally 
joined at 23 to the connecting-rods 17 and 18. 

I will now describe by way of example a few 
of the shapes that can be produced with my 
improved rolling-mill. In order to obtain a 
cylindrical shaft, such as shown in Fig. 5, the 
rollers will first be spaced sufficiently to al 
low the blank to move freely between them. 
Then by means of the handle 30 and of the 
carriage from which the blank is suspended 
the latter will be compressed or rolled suc 
cessively in all its parts. Thereupon the 
slides P will be moved away from the blank, 
the gear-wheels A will be unlocked, the screws 
q) adjusted inward to the required extent, the 
wheels A locked again by means of the levers 
11, and the blank will again be rolled by suc 
cessive portions in its entire length, this op 
eration being repeated until the diameter of 
the blank shall have been reduced to the de 
sired dimension. 

In order to produce a shaft like that shown 
in Fig. 6, a cylindrical piece of uniform diam 
eter in its entire length is produced to begin 
With, and then one end only of the shaft is 
rolled. The conical portion connecting the 
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two cylindrical portions of unequal diameters the inclination of the rollers, and the blank 
is produced by the inclined or conical portion 
of the rollers X. 

Pieces like that represented in Fig. 7 will 
be produced if the interval rS is equal at least 
to the length of the straight or cylindrical por 
tions of the rollers. 
When more delicate shapes are to beformed, 

such as shown in Fig. 8, the rollers will be 
shaped accordingly with grooves or flutes. 
My improved rolling-mill may also be em 

ployed when the axes of the rollers converge 
In 

this case conical shafts may be produced. 
When the angle formed by the axes of the 

rollers is small, I may employ the arrange 
ment shown in Fig. 16, in which the rollers 
are of a uniform diameter on the Whole length 
of their working surface. For this purpose 
I provide balls 24, Fig. 18, held in casings or . 
sockets 25262526, Figs. 16, 17, and 18. By 
employing washers of different thicknesses 
for each end of the roller its axis will be in 
clined as desired, while leaving the shaft B' 
horizontal. The apparatus will be operated 
as above described. 
When it is desired to produce shafts of 

greater conicity, the rollers will have a con 
ical surface, as shown in Fig. 17. Balls and 
sockets 25 26.25, of suitable thickness, will 
be provided to keep the shaft B' horizontal. 
It will be observed that the tangential Veloci 
ties of the rollers and of the blank will be 
equal when the axes 27 27, 28 28, and 2929 
converge toward the same point. I may also 
employ the means now used for adjusting the 
rollers in rolling-mills for producing pieces of 
trapezoidal cross-section, such as used for the 
armors of men-Of-War. S. 

After each compression of a section of the 
blankit will be necessary to adjust the screws 
inward or outward, according to the direc 
tion in which the blank is to be fed, a dis 
tance corresponding to the conicity and to 
the longitudinal movement to be given to the 
conical piece to be rolled. It is understood 
that the blank is rolled by sections, a longi 
tudinal movement taking place between each 
two compressing or rolling operations, as de 
scribed. In this case the addition of the gear 
wheel E will be advantageous, since it will 
avoid the necessity of frequently locking 
and unlocking the shafts ID' and the gear 

. Wheels D. 
55 It will be obvious that the inclination which 

can be given to the rollers is limited by the 
character of the construction described. In 
addition thereto, however, there is a limitim 
posed by the physical conditions of the op 
eration, since when the rollers are inclined at 
a greater angle than a predetermined maxi 
mum angle the blank instead of being com 
pressed by them will slip longitudinally. 
(See Fig. 19.) The motive forces are repre 
sented by P. They give rise to a friction 
amounting to fix P and to a reaction R. 
This reaction increases with an increase in 

will slip between the rollers when the coeffi 
cient of friction between the blank and the 

c 

2 
The number of rollers employed should be 

at least three. With this number smaller cy 
lindrical pieces can be produced than with 
four rollers of the same diameter. Fig. 10 
shows the arrangement of three rollers. 
As nearly as possible the rollers should be 

equally spaced from each other and from the 
center of the apparatus. I may also rotate 
only some of the rollers, as is sometimes done 
in the manufacture of certain articles with 
ordinary rolling-mills. 
As shown in Fig. 11, Imay at the same time 

produce a piece of varying diameter and press 
with two rollers only. The two small rollers 
will serve as guides and the large ones will 
produce a circular groove or incision by com 
pressing the blank, permitting of its being 
readily divided. 
A hollow blank may be worked by inserting 

therein a mandrel, as is done in the manu 
facture of some articles forged, with a steam 
hammer or a press. Blanks of polygonal 
cross-section originally may also be worked 
with my rolling-mill. 
Instead of chains for suspending the blank 

I may employ loosely-mounted supporting 
rollers. 

It will be understood that according to cir 
cumstances I may employ only one of the two 

rollers will be equal to tig. 

modes of moving the rollers, (hydraulic pres 
sure and screw mechanism.) , 
Having thus described my invention, I 

laim as new and desire to secure by Letters 
Patent-- 

1. A rolling-mill, comprising a series of roll 
ers surrounding a central space adapted to 
receive the blank, slides carrying the said roll 
ers and arranged to move radially in the frame 
of the machine, the rollers being carried bodily 
by the slides so that during the movement of 
the slides the axes of the rollers remain paral 
lel to their original positions, means for mov 
ing said slides radially with the rollers, and 
means for rotating the rollers while they are 
being moved inward against the blank, sub 
stantially as described. 

2. Arolling-mill, comprising a series of roll 
ers surrounding a central space adapted to 
receive the blank, slides mounted to move 
radially in the frame of the machine and car 
rying the said rollers bodily, so that during 
the movement of the slides the axes Of the 
rollers remain parallel to their original posi 
tions, a set of levers fulcrumed on the frame 
and connected to the slides to move the same 
in unison, and means for rotating the rollers 
while they are being moved inward against 
the blank, substantially as described. 

3. Arolling-mill, comprising a series of roll 
ers surrounding a central space adapted to 
receive the blank, slides carrying said rollers 
and mounted to move toward and from the 
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Said central space, the rollers being carried 
bodily by the slides so that during the move 
ment of the slides the axes of the rollers re 
main parallel to their original positions, a con 
nection between all of said slides to compel 
them to move in unison, and means for rotat 
ing the rollers while they are being moved in 
Ward against the blank, substantially as de 
Scribed. 

4. A rolling-mill, comprising a series of roll 
erS Surrounding a central space adapted to 
receive the blank, slides mounted to move 
radially and carrying said rollers, said slides 
consisting of nuts having guided movement 
in the frame of the machine, and radial screws 
carried by said nuts and connected to the 
bearings of said rollers, substantially as de 
scribed. 

5. A rolling-mill, comprising a series of roll 
ers surrounding a central space adapted to 
receive the blank, slides mounted to move 
radially and carrying said rollers, said slides 
consisting of nuts having guided movement 
in the frame of the machine, and screws car 
ried by said nuts and connected to the bear 
ings of Said rollers, a connection between all 
of the nuts to cause them to slide in unison, 
and a connection between all of the screws to 
cause them to turn in unison, as and for the 
purpose set forth. 

6. A rolling-mill, comprising a series of roll 
ers surrounding a central space adapted to 
receive the blank, slides mounted to move 
radially in the frame of the machine, a con 
nection between said slides whereby they are 
compelled to move in unison, mechanism for 
moving said slides, radially-arranged rotata 
ble Supports having a screw connection with 
said slides and carrying bearings for said roll 
ers, and adjusting mechanism connected to 
all of Said Supports to rotate them in unison, 
Substantially as described. 

7. A rolling-mill, comprising a series of roll 
ers surrounding a central space adapted to 
receive the blank, slides mounted to move 
radially in the frame of the machine, a con 
nection between said slides whereby they are 
compelled to move in unison, mechanism for 
moving said slides, radially-arranged rotata 
ble supports having a screw connection with 
said slides, bearings having a swivel connec 
tion to the inner ends of the said supports 

and receiving the journals of said rollers, and 
adjusting mechanism connected to all of said 
Supports to rotate them in unison, substan 
tially as described. 

S. Arolling-mill, comprising a series of roll 
erS Surrounding a central space adapted to 
receive the blank, slides mounted to move 
radially in the frame of the machine, a con 
nection between said slides whereby they are 
compelled to move in unison, mechanism for 
moving Said slides, radially-arranged rotata 
ble Supports having a screw connection with 
said slides and carrying bearings for the said 
rollers, toothed wheels mounted on said sup 
ports, gear-wheels rotatably mounted on the 
frame, links pivotally connected with each 
other and with said toothed wheels and gear 
wheels, motion-transmitting wheels carried 
by the links at their connecting-points and 
engaging the said toothed wheels and gear 
Wheels, and a connection between all of said 
gear-wheels to cause them to turn in unison, 
substantially as described. 

9. A rolling-mill, comprising a series of roll 
ers surrounding a central space adapted to 
receive the blank, slides mounted to move 
radially in the frame of the machine, a con 
nection between said slides whereby they are 
compelled to move in unison, mechanism for 
moving said slides, radially-arranged rotata 
ble supports having a screw connection with 
said slides and carrying bearings for the said 
rollers, toothed wheels mounted on said sup 
ports, gear-wheels rotatably mounted on the 
frame, links pivotally connected with each 
other and with said toothed wheels and gear 
wheels, motion-transmitting wheels carried 
by the links at their connecting-points and 
engaging the said toothed wheels and gear 
wheels, supplemental wheels journaled in the 
frame and engaging Sundry of the said gear 
wheels, and a connection between said sup 
plemental wheels and the gear-wheels to cause 
them to turn in unison, substantially as de 
Scribed. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

PAUL, JEAN DELAY. 
Witnesses: 

ERNEST DOT DWALT, 
FERNAND O. DESBARAT. 
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