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UNITED STATES

PaTeENT OFFICE.

WILLIAM I. JONES,

OF PARK VIEW,

NEW JERSEY.

 METAL-ROLLING MACH INE.

SPECIFICA, TION forming part of Letters Patent No. 666 ,05%, da,ted January 15, 1901
Applmatmn filed Aprll 1, 1900. ::ema,l No, 12,008, Nomodel.s

To all whom tt nfbmj CONCETrTL:

Be it known that I, WiLriam L. J ONES, a
citizen of the United. States and a_resldent of

Park View, in the county of' Essex and State

of New Jersey, have invented a certain new
and useful Improvement in Rolling-Machines,
of which the following is a Speelﬁcatmn |
My invention 161(1136‘3 to improvements. in
machines for rolling metal; and the object ot
the invention is to p10V1de a machine by
which a metal slab or billet may be subjected

to a rolling effect of such a character as to
‘cause the metal to be reduced in thickness

and to be extended in area to substantially

corresponding longitudinal and lateral ex-
In ordm&ry metal-rolling machines,
wherein a slab or billet is passed between’
two powerful compression-rolls, the metal in
being reduced in thickness is prineipally ex- |

tents.

panded longitudinally and the lateral expan-
sion is comparatively slight.

action of such a character as to secure as
great a lateral expansion of the metal as its

10110'11311d111d1 expansion, or Substantlally S0,
in order that there may be a minimum waste
Thus, for example, in the manu-

of metal.
facture of ladles the slabs or billets are gen-

erally spade-shaped, with a handle of sub-

stantially the required thickness and with a

flat wenelally disk-like head of the thickness
- of the handle and which it is desired to re-

duce in its vertical dimension and to expand
- In the
working of billets of this kind it is the prac-
tice at the present time to effect the reduc-

‘tion in thickness of the heads by means of
- power-hawmers, since no rolling-machine has.
heretofore been suggested by which this work;

can be effected bv a rolling operation.

1 have designed my machine with the spe-
cial object in view of properly rolling the
slabs or billets from which ladles are md;de,-

but the machine may, with or without modi-
fications obvious to skilled persons, be em-

ployed for the rolling of other sldb% or blllets_

and for analogous purposes.

Broadly %tated my invention comprises a

table on which the work is placed, said table
being pr efembh

plcme a series of campresmon disks forming
a Seem()lml roll (,oopel a,tmg Wlth the mble for

"Thereare many:
arts wherein it is desw&ble to e:ffe(,t a rolling

arranged  in a horizontal |

a;p];)l\vlnnr pressure to a slab or billet placed
thereon, means for effecting a relative rota-
table movement of the table with respect to
the sectional roll, and means for e
lateral movement of the table with respect to

Tecting a

55

the sectional roll whereby the sectional roll |

will be caused to engage with all portions of

the slab or billet, including that portion coin-
sident with the center of rotation. The rela-

‘tive rotatable movement of the table with
respect to the roll is preferably effected by
rotating the table; but said movement may

be effeeted by employmw a stationary table
and by revolving the sectional roll or series
of disks rotat&bly with respect to the same.

The former construction, however, enables
me to employ sim plel driving mechamsm than

the latter. |
Preferably the invention (ﬂso comprises, in
combmatwn with a table and a sectional roll,

(the table and roll being movable with r espect

to each other both rot,ambly and laterally,)

suitable mechanism or means for moving the

table and roll toward and away from each
other to the proper extent to thereby secure
the desired rolling effect upon the slab or bil-
let. Thus when a horizontal turning table

is employed in ecombination with a sectional

roll movable laterally with respect to the ta-

‘ble the driving mechanism for turning the

table may also operate suitable devices for
moving the roll toward and away from the
opemtwe face of the table to the extent de-
sired. The lateral movement of the table

and sectional roll with respect-to each other

may be effected by any suitable devieces, and

1 shall deseribe convenient mechammn for
‘this purpose as a specific instance of my in-

vention. The mechanism by which the table
and roll are caused to a,ppmach each other to
secure the desired compression effect upon

acter as to permnit of an adjustinent of this

‘movement whereby the machine may be em-

ployed for working upon slabs or billets of

6o
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‘the slab or billet is preferably of such a char-

95

different thicknesses and for reducing them

herein as a specific instance convement mech-

,amsm for securing this object.

It is desirable in a machine of the t.Vpe b0
which my invention relates that provision
should be mche to permit bhe sepala,tmu of

to different thlcknesses, and I shall deseribe

100
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~ the table and 1011 manually when desned in | 17, formed of a series of. (hcslz:s 18, loosely
~order to remove the slab or billet for any pur-

pose—as, forinstance, in the case of a break-

down in the driving mechanism, which might

otherwise not le%ult in asuf

elent separation

of the table and roll to allow the withdrawal

of the slab or billet. - My machine promde%
for the securing of this object also. -

I propose to effec,t the rolling of slabs or

billets when the latter are made workable by

heat, and it is therefore desirable that the
maehlne should be provided with means for

keeping the table properly cool. My im-

proved rolling-machine in its preferred form
_contemplates the submersion of the table in
“a water-bath at all times in order that the

temperature of ‘the table may be kept suffi-
ciently low.

My invention eontemplates various im-
provementg in details of construction inaddi-

tion to those which have been briefly referred
to and which will be more fullyr desulbed and

- “claimed herein.
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 effective connection is to employ a worm 15
on the shaft 11, which enﬂ*aﬂ'es w1th a worm-
‘oear 16 on the Sha,fb 5.

In order that my invention may be better
understood, attention is directed to the Ac-

10111110 maehme, Fig.
22 of Fig. 1; Fig.

g3 Kig.

of reference.

1 represents a suitable base, to which are
secured the two side fmmeq 2 2,
ing these side frames is a

Shown

10, (See Fig.
wa,ter down throun'h the bearing.

The main shaft 11 of the machme is mount-.l
“ed In bearings in the frames 2 2-and in'an end.
This Shdft carries. the fast and:

beari ing 12.
loose mlllevs 13, as is common, and it may

also carry a fly- wheel 14. Motlon between
the shaft 11 and table-carrying shaft 5 may
be communicated in any suitable way; but

since the table 6 turns relatively slowly an

dius of the table.

‘of the sleeves 21.
operation,the frame 25 may be suitably braced
and strengthened, as shown.
‘companying drawings, forming a palt of thb,
specification, and in which— |
Figure 11s a side elevation of my improved
2, a section on the line
3 a 10Hﬂltlld111d1 sectional
view throuwh the maehme on the line 3.3 of
. 4, & section on the line 4 4 of Kig.
b, 2 plan view; Fig. 6, a cross-section
Showmﬂ‘ the preferred eonstruetmn of the ad-
';]ustdblea eccentric for use in effecting the ap-
proach and recession of the seetmnd,l roll a,nd:
'I‘w 7 a face view of Fig. 6. | |
In all of the above views correspondmﬂi
parts are represented by the same numemls:

Connect-
heavy rigid bed 3,
'formed with a vertical bearing 4 therem aSE‘
Mounted in this bearing is a shaft 5,
which earries a table 6 of the desired dlmen—f
stons and shape, having, preferably, an es-
‘sentially flat upper or operative face.
erably the bed is provided with a rim 7, form-
ing a water-bath, to which water may be ad-
“mitted by a pipe 8 (see Fig. 3) and taken off
‘through an overflow 9.
isu sed the bearing 4 is provided with a flan. ge |
3,) which prevents leakaﬂ'e Of}.

Pref-

Wheu a water- bathj

mounted on & shaft 19.
arranged In two series, as shown, placed on

opposite sides of a dl%k 20 of bmallel diame-

ter, which is keyed to the shaft 19, or the disks

may be arranged in a continuous series ex-
tending en tu'ely across the face of the table

or to any other extent equal at least to the ra-
The construction shown is
that which I prefer to adopt. The shaft 19 is

preferably carried in sleeves 21 and is located

eccentrically within said sleeves, as shown
particularly in Figs. 3 and 4. The sleeves 21

are mounted in Jouuml boxes 22, which are

preferably square in cross- section and work
in guides 23 (see I'ig. 4) in the side frames 2.

5Ec],(3h of the sleeves 21 is connected to a lever
24, and these levers are connected together
'by a frame 25, so that they will work in uni-
SOn.
form a handle 26, by which both may be op-

One of the levers may be continued. to
erated to smmltaneouqu partially rotate both

T'o secure rigidity in this

In Opemtmw upon a flat disk-like slab or
billet placed on the table 6 and turned with

respect to the roll.it will be obvious that if
‘there were no lateral movement of the roll
‘with respect to the table the portion of the
slab or billet coincident with the center of ro-
tation would not -be acted on by the roll, and
in this case a projection would be left on the
slab or billet coincident. with the fixed disk
20. Moreover,unless the disks of the sectional
roll were very elosely fitted together the turn-
|:ing of such roll along the same path on the
%Sla,b or billet would re%ult in the forming of
a series of corrugations or ridges thmeon |
Iu order that
these obJeetlons may be overcome, I move the

which would be obJectlondble

rotatable table and roll laterally with respect
to each other, and when a horizontal turning
table is emplc::} ed; as is preferable, the sec-

tional roll “itself is moved slowly baek and
forth across the operative face of the table,
‘whereby the roll will. operate on all portlons
of ‘the slab or billet, including the portion
thereof which i 18 (,omeldent W’Ith the fixed disk
20, and ‘this movement also will tend to pre- -
_venb the formation of ridges on the slab or
billet, as will be obvious.

In order to effect
this movement I form the inner faces of the

journal - boxes 22 with 0[}p031tely disposed
| eams 27 of a pitch necessary to give the de-
‘sired:throw, and I codperate wnsh said cams
two other cmd oppositely-disposed cams 28,
-secured rigidly to the shaft 19.
vious that by giving to the shaft 19 a half-ro-
tation,- first in one direction and then the
other, Lhe two sets of cams 27 and 28 will co-

It will be ob-

oper a,te together to give a limited lateral or

‘back-and-forth movement to the shaft 19, car-
rying the sectional roll with it across the op-

erative face of the table This movement
of the shaft 19 first in one dueetmn and then

Mounted above the table is a sectlonal roll |in the other may be effected by suitable me-

S
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~of slabs or billets to varying extents.
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chanical devices.

purpose | show a shaft 29, moanted in bear -

ings 30 30, carrted by one of the side frames

2 :;md h:&wnw a worm-gear 31, which is en-
caged and dllven by a worm 32 on the main.

Eahaf'ﬁ 11. The shaft 29 carries a bevel-pinion

33, which drives a beml—ﬂ‘em a4, keved to a

Shmt shaft 35, mounted in a smn'le beallnﬂ“
36 on the base l The shaft 35 carries a erank
37, to which is connected a rod 38, having a
ragk formed near its upper end, whu,h rack
engages a gear 39 on the shaft 19. A stirrup

40, swinging from the shaft 19 and having
-rollers 41 i3 u_sed_ to keep the rack on the rod

38 in engagement with the gear 39. The

Jength of the crank 37 and the diameter of

the gear 39 are so proportioned that on the up-

’r,hrow of the crank the shaft 19 will be given
~substantially a half-turn in one dneetlon |

while on the downthrow of the erank the Shafb
will be returned 1o its former position.

It is desirable in machines of the type un-

der consideration to effect automatically a
movement of the sectional roll toward the
table in order that the slab or billet thereon

‘may be reduced to therequired thickness and
to then withdraw the sectional roll from the

table to its former position to permit the
rolled slab or billet to be removed and a new
one 1o be replaced on the table. I prefer to

by means of connecting-rods 42, which are

provided at their upper ends with straps 43

encircling the outer ends of the sleeves 21 and
operated at their lower ends from eccentrics
44, mounted on a shalt 45.

gear 46, driven from a worm 47 on the shaft
29.

means for permitting variations in the throw
of the sectional roll towaid and away from

the rotatable table, whereby the machine may

be employed for work on slabs or billets of
different thicknesses and for the reduction
To this
end each of the eccentrics 44, as shown in
Figs. 6.and 7, is made, preferably,in two parts
49 aud 50, the for mer bemﬂ‘ keyed to the shaft

45 eceenmlcally mounted bhe:em and the lat-

ter being carried by the tapeted,body of the
part 49,eccentrically thereto. W hen the parts

- of the adjustable ecce‘utric occupy the posi-

6o

tion shown in Fig.
the center of the bhaft 45 will be concentric
with the outer surface of the part 50, with

~which engage the straps of the (,onueetinﬂ'-
R()‘[dtl()il of the shaft 45 will there-

rods 42

fore not operate these c¢onnecting-rods. By

turning the part 50 of each ad] usmble eceen-

- tric on the part 49 thereof it will be obvious
- thattheeccentricity of theouter surface of the

part 50 will be gradually increased, whereby
it becomes possible to effect any desired
‘throw of the connecting-rods, and hence of

ward,

"then in the other.

| earried thereon.
- I illustrate the
latter shaft as being operated from a worm--

The connecting-rods 42 may be provided

with turnbuckles 48, by which their lengths
may be adjusted. PreferablylI also-provide

, it will be obvious that

"o

In the drawings for this | two parts of the adjustable eccentric may be

locked together in any suitable way—as, for
instance, by forming the part 50 with a groove
51, extending around its face and having an
enlargement 52 at its bottom, in which may
work the heads of bolts 53, whwh pass through
openings in the rim 54 of the part 49. |
Assuming the improved rolling-machine to
he nsed for the rolling of a slab or billet from
which a
be as fullows: A slab or billet 55 is first se-
cured, having a handle 56, which is of the de-
sired thickness and which is rested within a
oroove 57, formed radially in the table 6, so

that the disk-like body of the slab or billet

will rest upon the table at approximately its
center. 'T'he handle 26 is now moved down-
moving the levers 24 and rotating the
sleeves 21, so that the shaft 19 will occupy

1t IOWEI[IJOE;'[ position with respect to the

journal-boxes 22. Power 1s applied to the
shaft 11, and through the worm 15 and gear
16 the table 6 will beslowly turned. Through
the worm 32 and gear 31 the shaft 29 will be

‘rotated to turn the gear 34 throughthe pinion

33,thereby opemtmﬂthe crank 37. The move-

‘ments of this erank cause the rod 38 to be

slowly elevated up and .down, giving to the

‘shaft 19 a half-turn first in one direction. and
_ By reason of the cooper-
“ative engagement of the two cams 27 and 28

at each side the shaft 19 will be moved slowly
hack and forth with respect to the operative
face of the table 6 and of the slab or billet
The comparatively siow ro-
tation of the shaft 29 will, through the worm
47 and gear 46, rotate the shaft 4.—9 very much
more slowly, ..md the turning of the latter
shaft will operate the eccentneb 44 to depress

the journal-boxes 22, thereby bodily lowering

the sectional roll and causing it to engage
with the slab or billet and to reduce it to the
desired vertical thickness. As soon as the
sectional roll engages the slab or billet the

“disks forming the roll will be turned by frie-

tion and a rollingaction will be immposed upon
the slab or billet. If the sectional roll did
not move laterally with respect to the table,

ladle is to be made, its opemhmn will

8o
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it will be obvious that a projection would be

formed on the slab or billet coincident with
the stationary disk 20 and also that a

‘series
of corrugations or ridges would be formed on

the slab or billet by the spaces between the
“disks of the sectional roll, unless these disks

were very closely fitted ~together. Since, how-
ever, the sectional roll moves slowly laterally
with respect to the slab or billet, the roll will
engage with all portions of the slab or billet
and the formation of any ridges or corrugu-

closely fitted together. It isobvious thatby

making a aeetlumi roll of a series of dlSkb

120

125

‘tions therein will be prevented, even when
‘the disks forming the sectional roll are not

I30

1t can be thus caused to engage with a rotat-

‘ing slab or billet, the sulfa,ce af which along

any radius bravels at correspondingly hlﬂ‘hel

thesectionalroll, as will be undemtood The i speeds, since the seetwns of the seCLlona,l 1011
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are iree to turn. 111(?1e1:)em51e1113153r of eech other.

“When the eccentrics 44 of the shaft 45 have
lowered the roll to its. full extent, the further

movement of sald eccentrics rebmns the roll
toits former position, whereupon the machme"

is stopped, the completed slab or billet is re-

moved, and a new one replaced, after- which
the meehme is again started.

1f for any cause the machine stops during
‘the time that a slab or billet is engaged by"
‘the sectional roll, the latter may be elevated
for the release ef the slab or billet by elevat-
“ing the handle 26, thereby simultaneously
moving the two levers 24 and turning the |
eleevee 21 21 in the journal-boxes 22 to ele-— |
vate the shaft 19 within such boxes.

- When the work to be acted on is heated, as
i1s. preferable, the table 6 may be kept suf-

ficiently cool by allowing water to constantly
circulate w1th1n the wa,ter bath formed within
the rim 7 of the bed 3, as will be understood.

Having now descrlbed my invention, what
I claim as new, and deelre to secure by Lettels_ .

Patent, is as fellews
1. Ina metal-rolling machine, the combina-

tion with a table upon which the work. to be

rolled is earried, of a compression-roll codp-
erating with the table, means for effecting a
1elet1ve lotetmn of the table with respect to

the roll, and means for effectmﬂ' a lateral

mevement of the roll with resneeb to the ta-
ble, substantially as set forth. |
2. Inametal- rollmﬂ' machme the combina-

erating with the table, means for effecting a

 relative rotation of the table with. respect. to

45

the roll, means for effecting a lateral move-

ment of the roll with reepeet to the table, and
means for effecting.a movement of the rel] to-
ward and away from the operative face of the

table, substantially as set forth.

3. In a metal-rolling maehme the combina-
tion with a table upon which the work to be
rolled is carried, of a sectional roll cooperat-
ing with the teble means for eff ecting a rela-

tive rotation of the table with reepeet to the

5O

roll, and means for effecting a relative lateral

movement of the roll with respect to the table,

substantially as set forth.
4. Ina metal-rolling machine, the combina-

'tien with a table upon which the work to be
rolled is carried, of a sectional roll codperat-

~ ing with the table, means for effecting a rela-

55

twe rotation of the table with respect to the
roll, means for effecting a relative lateral
movement of the roll w1th respeeb to the ta-
ble, and means for moving the roll toward and

| ~away from the table, eubetan tially asset forth.
- 6o

5. In a metal- rolling machine, the combina-

. tion with a rotatable teble of a compression-
roll mounted parallel to the operative face of
‘the ‘table, means for rotating the table, and
‘means fﬂr laterally moving the compression-
roll, substantially as set forth

6. In a metel-rollme* maehme, the combina-

65

666,057

,.13101:1 with a rotatable table, of a eompressmn-

roll mounted parallel to the operative face of
the table, means for rotating the table means

for laterally moving the com pression- roll and

means for moving the compression- roll to-

ward and away from the table, substantially

as set forth.
7. In a metal-rolling machine, the combina-

: tion with a rotatable teble, of a sectional com-
pression-roll mounted parallel to the opera-
tive face of the table, means for rotating the

table, and means for moving the roll letel ally

‘with respeeb to the teble eubstantla.lly as set
:fOlth ‘

8. Ina metal rollmg machine, the combina-

tion with a rotatable table, of a SGGtIOHcﬂ com-
pression-roll mounted pemllel to the opera-
tive face of the table, means for rotating the
table, means for moving the roll laterally
with respect to the table, d,nd means for mov-

ing the roll toward and away from the te,ble,
eubstentmlly as. set forth.
9. In ametal-rolling machine, the combina-

tion with a rotatable table, of a seetlenal com-
pression-roll mounted above the table and
parallel therewith, said compression-roll ex-

tending on both e1des of the center of rota-
tion of said ta,ble a non-rotatable section of

said roll 1oeated eubstan tially coincident with
the center of rotation of the table, means for

rotatmﬂ' the table &nd means for moving the

roll Iaterelly w1th respect to the table, sub-

stantially as set forth.
tion with a table upon which the work to be |

rolled 1s cermed of a compression-roll cooOp-

10. In a metal rolhnﬂ' maehme the combi-
nation wwh a rotateble teble of a sectional
compression-roll mounted a,bove the table and
parallel therewith, said compression-roll ex-

.tending on both eldee of the center of rota-
tion ef said table, a non-rotatable section of
said roll located substa,ntlally coincident with
the center of rotation of the t,a,ble, means for
rotating the table, means for moving the roll
laterally with respeet to the table, end means
for moving the roll. bodily toward and away
from the table, substantially as set forth.

11, In a relhnﬂ'-maehme, the combination

fvnth a rotatable table, of means for rotating

the same, a sectional compression-roll moun t-

ed adjacent to the operative face of the table,
a shaft carrying said compression-roll, cams
.on said shaft, stationary cams with Whlch the
shaft-cams engage, and means for partially
rotating said shaft first in one direction and

then in the other, substantially as set forth.
12. In a 10111nW-maeh1ne, the combination

with a table, of means for retatmg the same,

journal-boxes, a shaft mounted in said jour-
nal-boxes, a sectional roll on the shaft ex-

tending perellel with the operative face of the
table, cams carried by said journal-boxes,

cams8 carried by the shaft codperating with

| the first-mentioned cams, and means for par-
tially rotating the shaft in reverse direction,
eubstentmlly as set forth.

13. In a rolling-machine, the combination

with a table, of means for rotating the same,
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]onrnal-boms a shaft mounted in said jour-

‘nal-boxes, a secticnal roll on the shaft extend-

ing pzua,llel with the operative face of the
ta,b]e: cams carried by said ]ournal boxes,
cams carried by the shaft codperating with
the first-mentioned cams, means for partially
rotating the shaft in reverse direction, and
means for moving the journal-boxes to ad-

vance and retract the sectional roll toward

and away from the table, substantially as set

forth.

14. In a rolling-machine, the combination

with a rotatable table, of a sectional roll ex-
tending parallel to the operative face of the
table, ashaft carryingsaid roll, journal-boxes
in which said shaft is mounted, an eccentric-
shaft, eceentrics on said shaft, and connec-

-—

tions between said eccentrics and the journal-
boxes, substantially as set forth.

15. In a rolling-machine, the combination
with a rotatable table, a sectional roll extend-
ing parallel to the Opera-t.ive face of the table,
a shaft carrying said roll, journal-boxes in

which said shaft is mounted, an eccentric-
' shaft, eccentries on said shaft, connections

between said eccentrics and the journal-
boxes, and means for adjusting sald eccen-
trics, substantially as set forth.
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Thisspecificationsigned and w1tnessed this

4th day of April, 1900.

WILLIAM L. J ONES
Witnesses:
JNO. R. TAYLOR,
FRANK L. DYER.
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