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To all whom it may conceriv:

Be it known that I, OT10 KLATTE, a sub-

ject of the King of Prussia, Emperor of Ger-
many, residing at Neuwied-on-the-Rhine,
Germany, have invented certain new and use-

ful Improvements in Rolling-Mills for Pro-

ducing Continuous and Endless Articles, of
which the following is a specification. |
According to the rolling processes com
monly employed for producing bar, band, or
wire-like goods, the metal under treatment,
from beginning to end of the process, takes
the form of a prismatic body, having two end
surfaces and varving in section during the
process. Double croppings are consequently
nnavoidable, wnich may, however, occur sev-
eral times during one rolling. Inordertoroll
the metal from its original to its final shape,

the metal must pass through a certain num-
ber of groovings decreasing in section, not

ogradually but stepwise, such groovings being
usually distributed among several rolling-
irains. In the case of finer products (band-
iron and wire) the number of groovings which
the metal has to pass is very considerable.
The metal under treatment has to be fed to
each groove of the rolls, nearly always by
manuallabor, (in very few cases does the feed
take place automatically,) with the aid of
feed-hoppers, guides, trucks, &e., which have
to be differently constructed for the various
groovings. - | | |

According to the process hereinafter more
particularly deseribed, the metal under treat-
ment takesthe form of an endless body, . e. of
a ring or annular body, either round or oval
in form. The rolling process from the origi-

nal to the final section takes place in one and

the same grooving in two or three high roll-
ing-trains, but in the latter case 1n two pas-
sages through the rolls, which are, however,
formed by one groove of the central roll, the
endless form of the metal under treatment
being retained throughout the whole process,
and the rolls being caused to rotate nninter-
ruptedly and in one and the same direction.
The characteristic of the present process is
that the same enables the production of bar,
band, and wire-like productsfrom an annular
metal body, by continuously rolling the said
body between the same rolls. and without &

change of grooves and allowing it to retain | gether. The said metal bar may have been

its endless form until the required {inal sec-
tion has been obtained and the annular body
correspondingly enlarged, whereupon the
long endless band produced may be divided.
Thus according to this process the iaste
caused by croppings will be entirely avoided,
less labor and less time will be required, and
the production will beinereased. Guidesand
feed devices, &c., may be digpensed with as
no shifting of the piece of metal under treat-
ment is necessary.

It may be remarked here that it is custom-
ary in making band as also flat iron to give
the same one ortwo ““polishing” or finishing
passages through special rolls and in making
wireto give the same a round oval and finish-
ing passage through special rolls. Thus in
this kind of rolling products, the term “‘re-
quired final section” above mentioned must
be construed to refer to the section obtained
previous to these {inishing passages.

In orderto make the presentinvention mere
easily intelligible, reference 1s had to the ac-
companying drawings,in which similar letters

denote similar parts throughout the several

Views.

- Figures 1 to 4 are diagrammatical repre-
gsentations of the process as carried out with
two rolls. Tig. 6 shows the construction of

| a pair of rolls according to the present sys-

tem for making bar-iron having a rectangu-
lar section; Ifig. 5%, the final position of the
rolls during one rolling. Fig. §1isa sectional
side elevation, and KFig. 7 an end elevation,
partly in section, of a rolling-mill in which
the rolls are supported in bearings at either
side of the same; Figs. S and &, similar views

of a rolling-mill having the rolls supported

at one side only. Fig. 10 is a sectional side

- elevation showing the process as performed

with a three-high mill. Iig. 111s a front ele-
vation of Fig. 10; Fig. 12, a similar section
to Fig. 10, showing the process in a more ad-
vanced stage. Figs. 13 and 14 represent two
complete rolling-mills for carrying out the
present process.

Referring to Figs. 1 to 4, the original metal

body, which I shall for the purposes of this

specification hereinafter term the *‘ring,”
may either be cast, or may also be formed by
bending a metal bar and welding 1ts ends to-
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previously rolled, pressed, or forged in any

desired manner. The ring a is now placed
in the groove formed by the two rolls, advan-
tageously while still hot from the mold, or if
local circumstances will not admit of this the
ring should be further heated in a furnace,

the upper roll being in the position shown in
Immediately after the

dotted lines in Fig. 1.
ring has bheen placed in the groove the upper
roll 1s lowered, and the rolls set in motion, if
they were not in motion at the time the ring
was placed between them. The upper roll
1s now constantly advanced toward the sta-
tionary lower roll by a suitable power acting
upon it vertically from above. The section

of the ring will thus be gradually decreased,
After

1ts length increasing correspondingly.
having passed the rolls several times the ring
will :‘:Ltta,m such a size that it will hang down

on the inclined surface b, arranged undel the

rolls, as shown at Flg._; and will be corre-
Spondinfrly diverted.
rather the metal product under treatment,

placed in the same, Fig. 3, said roll being

guided by any suitable means, so as to exer-

- c1se a pull on the band in the direction of the

‘without twisting the’s

ment is devised to prevent the band from g et— |

ting entangled on the decrease of ifs rlﬂldlty | 1t 1s pressed or retained firmly against a shoul-

arrow and retain the said band stretched
same.

| throu*ﬂh the rolling process.
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The same obJect however, may Dbe at-
tained as at present by having a boy to keep
the constantly-moving loop or band in order.

Ifor the more rigid kinds of work this is not

necessary. The upper roll continues to ap-
proach the lower one until it has reached a
certain position corresponding to the desired
final section of the metal, when the down-
ward pressure 1s released or the roll arrested
in 1ts end position, as shown at Fig. 4.
length of the final product depends upon the

size of the machinery and the original ring
anc upon the proportion of the final section
Thus for instance a -

to the primary section.
ring having a section forty by seventy milli-
meters and a diameter (on the center of

gravity) of five hundred millimeters is to be |

rolled down to a band-iron having a section
of forty-five by two millimeters. The end-
less band resulting as the final product will

be 46.5 meters long, so that a space of half
this length or about twenty-three meters

After -

would be necessary behind the rolls.
the metal band has passed the rolls once, (or

several times,) when they are in pos1t1011'

nearest each other or in their end position,
the upper roll i1s again raised to its hwhest
position (shown in dotted linesin Kig. 1) after
the loop or band has been cut apmt and re-
moved from the rolls. The product of the

rolls is then further treated in the usual man-
ner.

When the ring (or |

The lower roll has conical lateral

The

(Thus in making band- -iron, the di-:

vided band may, if desired, be subjected to
further passages through other rolls for pol-
ishing purposes, as previously mentioned,
wire, again, would have to be further treated
to change 1t from the square section which it
has received, to the round oval and final cir-
cular section.)

In order to carry out the process which has
been previously described in principle, spe-
clally-constructed rolls and rolling-mills are
necessary, and-1 have invented certain new
and useful improvements in machines for
producing bar, band, and wire articles by a
continuous rolling process of-which the fol-
lowing i1s a description:

- If1g. 5 shows rolls constructed for produc-
Ing bar metal having a rectangular cross-sec-
tion, flat iron, band-iron, and the like. The
upper roll forms the top of the groove, and
consists of a roll having eylindrical circum-

ferential surface with slightly conical side or

lateral surfaces, so that the length or width of

This roll is adjustable lengthwise on its shaft.
flangesform-
ing the sides of the groove and a cylindrical
part forming the bottom of the said groove.

T'he conicity of the lateral flanges fits that

of the upper roll. The part d is adjustable

| lengthwise on the shaft, the part e being rie-
r b ) b O
I'his arrange-

1dly attached to the same advantageously by
means of a clamping-ring 7, by means of which

der or collar formed on the said shaft. The
parts d and e are formed of several parts, as

{ shown in the drawings, so that when the work-

ing surfaces wear down it is only necessary to
replace or renew the rings on which these sur-
faces are formed. At the beginning of the
rolling process the ring of metal to be worked
hangs in the groove (see also Fig. 6) and the

i upperroll 1sslightly advanced into the groove

of the lower roll. As the rolling progresses
the upper roll is gradually advanced toward

the lower one, enfering farther and farther

into the groove of the same, and according to
the conicity of the lateral surfaces gradually

displacing the part dand movingitselfslightly

to the left. The springs ¢, (advantageously

from four to six in number,) which bear

against the collar h—advantageously made in
two parts and fast on the shaft—press d prop-

erly against the upper roll and the latter
against the part e, so that the groove is kept

constantly closed. The final position of the
rolls during one rolling operation is shown in
IFig. 5*. The downward motion of the upper
roll 1s stopped and the part d of the lower roll
contacts with the ends of the three set-screws
1, which limit the lateral motion of the same.
After the finished product has been removed

from the rolls the upper roll is raised far

enough to allow of the introduction of another
metal ring, the springs ¢g pressing the part d

back into its original position, Fig. 5, which
is limited or determined by the set-screws k.

oo
(S

{ the roll increases toward the axis of the same.
which has in the meantime passed from the

ring shape to that of a loop or endless band)
‘hag attained a certain size, a roll ¢ may be
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During its upward motion the upper roll also
returns to ifs original position.

Theabove- deserxbed roll construction allows
of the adjustment and employment of the
lower roll, within two once determined limits
for pr{}duets of any desired width. The
breadth of the eylindrical circumferential sur-
face of the upper roll determines the breadth
of the required product.
a different roll-ring must be employed. In
this kind of rolling “machiner v, as will be evi-
dent, the rolling {}pelébﬁﬂﬂ is effected by de-

creasing the helﬂht of the metal ring under
reatmeﬁt throuah the gradual appmach of.
therolls, ﬂle comml later al surfacesof the said |

rolls aﬂomm a widening of the metal under
treatment Wlthm Geltam limits.:

Under or lower rolls of the kind dE‘SGI 1bed
may also be employed as head-r olls, . e., rolls
having bearings at one side only, as shown at
g, 5 ::md in eonnectlon with the mill illus-
h*ated in Figs. 8 and 9. They may, however,

be provi ded with two trunnions, as shown in

connection with the train 1llustmted in Figs.
6 and 7. Inthe former case the metal ring to

be worked may be conveniently introduced

between the rolls. In the latter case however
a speecial arrangement must be provided to

enable the perfor mance of this operation,

which will be hereinafter described in connec-
tion with the rolling-mills illustrated. The
one-sided mounting of therolls issufficient for
the lighter kinds of work,while for the heavier
Lmd& (broad, flat, or band iron, and the like)

it 1s advisable to prowde bearmfr& at each Slde
of the rolls.

The 1‘011111&-111111 shown in ¥igs. 6 and 7 con-

sists of the m’mdard% I and m wﬂ;h the neces-

sary gearing and the roll-standards n and o

with rolls as describad having bearings at
Between the standards are the ;
elasticallv-supported shaft connections with
the usual jointed couplings.

either side.

Motion 18 1m-
parted to the lower shaft, the coupling and
uncoupling of the train as also the starting
and stopping is effected by means of fl‘lCthIl-
couplings, which may be worked hydranhc-
ally, as shown at the left-hand side of the fig-
ure. The shaft connections between the two
pairs of standards as also the flexibility of

the couplings are kept at such proportions as
to allow of the adjustment of the position of

‘the upper roll and its vertically-adjustable

bearings into the upper position (shown in
dotted lines in Fi ig. 7)and into its lowest po-

sifion {,orrespmldmn to the smallest section

of the metal under treatment. To the stand-
ards n and o are attached two hydraulic cyl-
inders p, operated by a common valve mo-
tion and having pressure-rods ¢ ¢, extending
through bz)th_ eylmder-—cm'ers traverses r 7,
and St"W’S ss. Vhilethelowerrollis,as usual

mounted in station ary bearings in ‘Lhe stand-
ard 7, the right- hand tmnmou or stub-shaft
runs on the traverse ¢, which rests on the pis-
ton-rod u of the hy dmulm cylinder2,mounted
at the lower part of the standaxrd.

For other breadths.

nion or stub-shaft of the lower roll.
1 per roll has been simultaneously lowered and

Presuming the rolling process to have been
completed and the inished work removed
from the rolls, it is now required to place a
fresh ring between the rolls, for which pur-
pose the train is uncoupled. A little practice
on the part of the workmen will, however, en-
able the introduction of the ring while the
rolls are running. The valves are now ad-
justed so as to raise the plungers ot the hy-
draulic cylinders p and thus lift the upper
roll by means of the rods s s into the position
shown in dotted lines in Fig. 7. Simulta-
neously the plunger ot the evhnder U IMOVES
downward, moving the tra verse?f which is lat-
erally g ouided in the standard into the posi-
tion also shown in dotted lines at the bottom
of the said standard. By this means sufficient
room will be left around the lower roll to al-
low of the ring being placed over the same
through the smndmd 0, which 1s widened out
at this part for the purpose. As soon as this
has taken place the valves are reversed, the
plunger « moves upward until the traverse
closes up nunderthe trunnion of the lower roll.
The plunger is arrested in this position, so
that it forms a reliable support for the trun-
The up-

exercises a continual pressure on the metal
under treatment by means of the pressure
acting on the plunger. of the rod ¢.

By Talteri ng the position of the valves the
quantity of pressure fluid entering the cylin-
der within a certain space of tlme may be
regulated; and thus the motion of the upper
1‘011 tewm‘d the lower one determined and ad-

justed to suit various purposes or even ai-

tered during the rolling process. Generally
speaking, howeTGI it is advantageous to al-
low the pressure fluid to enter the cylinder
without throttling it, so that an even pres-
sure is exercised on 'the metal under treat-
ment throughout the whole rolling operation.
By this means the approach of the upper roll

‘and the consequent diminution of the cross-

section of the metal under treatment will be
regulated automatically-—. e., it will 1'ewu1ate
1’[%611:’, accommodating itself t{} the pmpertle&
of the material and Wlﬂ be greater, the less

the density of the mefal or at the ben'mnmﬂ

of the process, decreasing with the inerease

of density of the material or toward the end

of the rolling operation. Theadvance of the
upper roll stops entirely as soon as the trav-
erses 7 have reached the nutsw. These lat-
ter thus serve for determining the thickness
of the finished product.

Figs. 8 and 9 1illustrate a 1‘0111119-111111 in
Wluch the lower roll is supported in bearuws
arranged at one side only of the same. -This
representation also shows how a double roll-
ing-mill may be arranged, provided with the
present system of rolls :md driven by steam-
power from an engine. The upper rolls are
raised and lower ed in the same manner as
just deseribed.
pro wded with a second bearing situated be-

The shaft of the lowerrollis
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- driving the gearing of the 11(}*11‘6-}1&11(1 pair of
“Both. palrs Of rolls may work entirely
1ndependently of .each other and yet at the|
If 16 18 required to work them:
~one at the time, it would be necessary to pro-
vide friction-couplings between. the gearing- |
roll standards and those of the 1‘0115 proper,
(similar to the arrangement ShOwn dmgmm- .':

o 1011‘3
1O
| same time.

tween the gearing-standards and the stand-
ards in which: the rolls ar
engine drives the shaft wandwith it the left-
hand pair of rolls in the usual manner.

e mounted.

- o ma‘tlcally in-Ifigs. 13 fa,ml 14 )

. so thatitwill besu
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heavier kmds of work.

~the said parts get worn.
parts will close preperly one on the other, |
but any bur may be easily removed by pass-
ing the material under treatment through a.
second pair of rolls of similar construction,

This desemptmn has hitherto tre:zyted of the iﬁ
S :0111p10y;me¢nt. of two-high mills only in con-
. nection with the described process.

2o high mills 'm

would be imparted to the lower groove.

the lower roll, the conicity being the same in

both rolls, so that the lower one in rolling:
will penetrate somewhat farther into the:
On
this account the top roll is arrested a little
sooner than the lower one, so that the metal,
during the last passage through the rolls, is
only subjected to pressure between the cen-
tral and lower rolls, where it is finished.
(See Fig.12.) When employing two rolls, the
loop formed during the process was guided
at one side of the rolls only, but in the pres-
ent case it will ‘be necessary to guide the said

groove than the top one. (See IFig. 11.)

loop at both sides of the rolls, since the same
will be formed at each side.

With the roll construction hitherto de-
scribed there 1s a possibility of a bur being

formed on the product at the point of june-

ture of the parts d and e, for instance, when
As a rule these

The-

The :
5 gearing-roll vy, fast on the shaft «x, alc_-:o drwes '.i
the 'Wheel z and with it the shaft

. ", which
- carries a gearing-roll at its T1ght- hand end

| process.
Three- | the friction- eonplmﬂs
may however be emplmﬁ"ed with |
556(]_[1&1 aclvantage, as shown in Figs. 10, 11,
~and 12. - The central rollis _e(mstructed in the
~same manner as hitherto described.
~according to this arrangement an approxi- |
-mately equal: pressum is exercised on the cen- .

tral roll from above

Since

. “and below, the same is | -
' in a certain sense relieved or: :ccmpe'nsated
¥ icient to support the same

- Incbearings at one side only, even for ‘doing:

T'he central roll may
“be arranged in 513&1;1011.:11*37 bearings, in. whieh i
. case the Gthel two must have: ad;]usmble bear-
- ings; butif desired the lowerroll may be pro-

N iVl{led with stationary bearings and the two:
upper ones with movable bearings. :
- latter ¢

| primary and one -
_ ‘ployed.
In the-
case the pressure mnecessary for per-:|
formmﬂ the 1‘0111110" operation would be ap-.
plied to the top 1’*011, which in its turn would
communicate 1t to the central roll, whence it !
The:
cylindrical circumferential surface of one of
the two outer rolls—in Ifigs. 11 and 12 the'
top roll—1s somewhat broader than that of

but having the point of juncture of the two: ..
roll parts d and e at the opposite side.
rolls may be mounted in the same standards, 7
so that they only serve as trailing-rolls, 2. e.,
theyarenot positively driven; the rolls proper
pulling the metal through them, while the
| pressure at which they are pressed -down:one
on the other may be produced by the auppll—-: 7
;catlon of welights.

: S11Ch -

In all construotlons an 1111361”‘101‘ Water 0001- N

:tfrures. -

set from its original form fto a section about
midway between the first and final sections,
and the enlarged loop or band thus formed
then transferred to the next rolls, where the
process 1is -completed, another ring being
worked in the meantime on first set.

The present process may also be carried out

by arranging a second mill similar to the first

behind the latter and driving the same in a
similar manner. The oper LtiOIl would then
be carried out by first placing theringin the
first mill and as soon as i1t had obtmned a
sufficient size inserting it between the rolls of
the second mill while the rolls are running,

so that the metal would be treated by both
mills simultaneously and in the same man-
ner. In this manner a considerable saving
of time 1s effected 1n conducting the process,

the time required to conduct the process be-
ing reduced to the half of thatrequired when
working with one millonly. Kven moremills

could be employed, but the time taken by
the rolling operation in most casesis so short
when employing two mills that there would
be hardly time for the workmen to perform
the necessary manual operations between the
mills if more were employed.

I claim as my invention—

1. For rolling bar, band and wire-like arti-
cles continuously and in endless form, the
combination of a rotary roll having station-

imcr 18 provided for the rolls, as may be seen
from the respective i SREES

- Higs. 13 and 14 show two forms of a: Den-i
1" eral arrangement of rolling-mills Constructed; |
for the de%el 1hed endless 1’01111’1 ‘process, dou-
| ble sets of rolls being propt:)sed in each case.
99 are the rolls for perf@rmmfr the endless
10 designates the geared volls; 11, 85 -~
12 arerolls of the 01—~2 EEEAEE
dinary construction for finishing the produet .=+

1 in certain cases after the emlles'a band has
‘been divided, (cut, sawed, or otherwise sepa-
rated,) ¢. e. dressmﬂ the SELHIB or rolling the

Q0
square- 860‘51011@(1 wire coming ‘from the rolls SEEEN
9 9 to around oval and final circular section. = f
Intherolling process hereinbefore deseribed: .
the rolling operation from beginning to end, - |
4. e., from the original ring -of metal to the S
| ﬁn&lly -attained bectmn of the same, has been
conducted in one and the same bet ol rolls.

95

This is, however, not absolutely necessary. =
T'he process 1s equally applicable when one
finishing seét of rolls is em-
Thus, for instance, with a double
set EOffT'OQH?SE,: as shown at F1gs 8 and 9, the
original ring may be rolled on the left-hand
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ary bearings and an annular groove, conical

sides to sald groove adjustable to and from
each other a rotary roll having an annular

conical projection to fit said. groove, and be-

ing laterally movable on the axis, means for
pressing the sides of said groove onto the an-
nular projection of the engaging-roll one of

. these conical sides being adapted to give way

LO

I5

20

40

laterally during the working of the rolls ac-
cording to the advancing of said conical pro-
jection and means for lowering and raising
said adjustable roll to and from said station-
ary roll substantially as described. |

2. For rolling bar, band and wire-like ar-
ticles continuously and in endless form, the
combination of a rotaryroll having stationary

‘bearings and an annular groove, conical sides
to said groove adjustable toand from each
other, a rotary roll having an annular con-

ical projection to fit said groove and being
laterally movable on the axis, means for press-
ing the sides of said groove onto the annular
projection of the engaging-roll one of these
conical sides being adapted to give way lat-
erally during the working of the rolls accord-
ing to the advancing of said conical projec-
tion and means for lowering and raising sald
adjustable roll to and from said stationary
roll for introducing between said rolls an
annular metal blank substantially as de-
sceribed. .

3. In combination with rolling machinery
for producing endless bar, band and wire-like
articles a divided roll having stationary bear-
ings and consisting of two parts forming when
closed a conical groove adjustable in width,
a rotary roll having an annular conical pro-
jection to fit said groove and being movable
on the axis, means for pressing the sides of
said groove on the annular projection of the
engaging-roll, one of the conical sides being

adapted to give way laterally during the work- .

o |

ing of the rolls according to the advancing of

said conical projection and means for lower-
ing and raising said adjustable roll to and
from said stationary roll, substantially as de-
seribed.

4. In combination with rolling machinery
for producing endless bar, band and wire-like

articles a divided roll having stationary beazr-
ings and consisting of two parts forming when
closed a conical groove adjustable in width,
two rotary rolls one above, the other below
the aforesaid roll and having each an annu-
lar conical projection to fit said groove and
being movable cn their axes, means for press-
ing the sides of said groove on the annular
projections of the engaging-rolls one of the
conical sides being adapted to give way lat-
erally during the working of the rolls accord-
ing to the advancing of said conical projec-
tions and means for lowering and raising said
adjustablé rolls to and from said stationary
roll, substantially as described.

5. In combination with rolling machinery
for producing endless band, bar and wire-like
articles a roll having a conical groove adjust-
able in width, a counter-pressure roll to en-
oage said groove and means for pressing the
same into said groove, bearings at each side
of said groove, means for raising said coun-
ter-pressure roll from the grooved roll and
simultaneously lowering the bearing of said
stationary grooved roll at one side to allow ot
the introduection of an annular metal blank
between the rolls substantially as described.

In testimony whereof 1 have signed my
name to this specification in the presence of
two subscribing witnesses.

OTTO KLATTE.

Witnesges: )
FRITZ SCHRODER,
M. NAGEL.

45

50

60

7°

75




	Drawings
	Front Page
	Specification
	Claims

