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Application August 21, 1933, Serial No. 685,004
31 Claims. (CL 80—3L.1)

The present invention relates in one of its
phases to rolling mills of the type employing ver-
tical rolls; either alone or in conjunction with
adjacent horizontal rolls, for the rolling of bars

5 or like metal stock. .

One of the objects of the invention is to pro-
vide a vertical roll stand characterized by the
?.rrangement of the rolls, pinions and housings

 in a unit assembly adapted for movement ver-

10 tically, so that any of the roll passes can be

brought to the elevation of the pass line without

disturbing the relation of the assembled parts.

The invention further contemplates the utiliza-

tion of this vertical roll stand in interposed rela-

15 tion to horizontal roll stands, the latter having

' provision for adjustment horizontally; as'a result

of such combined sdjustments, it is possible  to

maintain the same pass line, both vertically and
horizontally, through the mill.

90 Another object of the invention is to\provide

for & maximum amount of vertical adjustment of -

the roll guides to cover the range of roll passes,
with convenient means for enabling the operator
to raise, or lower; the guides. -

o5 A further object of the invention is to provide,
for rolls having formed pass grooves, an im-
proved thrust bearing construction which en-
ables the grooves to be accuratély alined, and at
the same time permits adjustment of the rolls

© 30 toward and from each other.” .

: Other. and further objects and advantages of

the invention will hereinaffer more fully appear *

from the -following detailed description thereof,
taken in connection with  the accompanying
-5 drawings, in which: - .
- Fig/lisa plan view of a portion of a rolling
. mill employing a vertical roll stand embodying

the invention, in conjunction W_ith adjacent hori- -

zontal roll stands.

40  Fig.2is aview in side elevation of a portion of
the parts of ‘Fig. 1, certain portions being shown
in Section. B ST

Fig. 3 is an enlarged view partially in eleva-

tion and partially in vertical section along the-

45 jine 3—3 of Fig. 2. - . ,

Fig. 4.is a fragmentary view in front elévation
showing the construction of the guide adjusting
device on a still larger scale.

50  Fisw 5 is & view in side elevation of the parts
shown in Fig. 4. ’ C
_Fig. 6 is a plan view of the vertical roll stand,
with parts brokeh away to show further details
“of the guide adjusting mechanism. )
as Fig.Tisa vertical sectional view along the line

\

- gtand of vertical rolls i,
_-stands of horizontal rolls 2, 2. The horizontal 10

" gyitable gearing 8. Thus each horizontal roll pass

‘cage 02, within which Is mounted 2 housing 13

" The cage {2 carrying the roll and pinion housing
. assemblies slidably supported on suitable‘vertical' 30
. guides or ways 5 and i6 of the fixed framework -

.sembly, as described above, s0 that vertical move-

* horizontal rolls 2, without in any way disturbing

"In order to verticaily move the cage 12 carrying

ment of the cage 2, the latter is adapted to be ¢

1-—1 of Fig. 6, looking in the direction of the ar-
TOWS.
Fig. 8 is a fragmentary view of a portion of the
parts of Fig. 7, as viewed from the left.
Like reference characters refer o like parts in 6
the different figures. .
Referring first to Figs. 1 and 2, the invention
is shown in connection with a mill consisting of a
i interposed between

roll stands are of usual construction, each stand
being driven by & motor; not shown, through
gearing 3 and a shaft & coupled at 5 to the driv-
ing motor. As best shown at the right in Fig. 1,
in which the roll shafts & are broken away, &
frame 6 supporting both the roll and gear hous-
ings is shiftable in 2 horizontal plane by means
of a screw shaft 1 driven by a motor 8 through

is shiftable horizontally with respect to the ver- 20
tical roll pass.

Referring now to Figs. 2 and 3, the rolls i of
the vertical stand are mounted within a housing
generally designated by the reference character |
16, the housing (0 being mounted on a platform 25
(- The platform fi is in turn supported by a

enclosing the pinions 14 for driving the rolls I.

or foundation, and is thus capable of being raised
or lowered with respect to said fixed support; to
permit, of these adjustments, the drive for the
pinions 4 is provided by a shaft 17 which, being "3§
connected to and extending downwardly from
one of the pinions 14 is driven from & horizontal
shaft 18 through gearing 19 and a sliding- key
connection 20. - P .

. As previously pointed out, the invention con- 4
templates the arrangement of the rolls, pinions -
and housings of the vertical stand in a unit as-"

ments of the cage 12 can be utilized to properly
position any vertical roll pass with respect to the 4

the relation between the rolls | and pinions 4.

the -toll and pinion housing assemblies, screw
shafts 24 are provided on opposite sides of.the g
cage, the shafts 21 being driven in unison through
worm wheels 22 in mesh with suitable worms;
not shown, carried on’ a motor driven shaft 283. -
After vertical adjustment of the rolls i by move-"




10
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20

25

2

"hand screw shaft 21.

locked in position by any suitable ‘means, such

for example as a double  wedging arrangement -

generally indicated by the reference character
24 above the broken away portion of the right
The details of this wedging
arrangement form no part of the present inven-
tion, the wedging arrangement being fully shown
and described in the Sheperdson, Morgan and

O’Malley Patent No. 2,083,100, dated June 8, 1937,

For the purposes of the present application, suf-
fice it to say that the wedging arrangement 24
normally locks the cage 12 in vertical position,
a screw shaft 2§ being provided for unlocking and
locking the wedges cooperating with the right
hand way 16, in advance of and following verti-
cal adjustment of the cage 12 by means-of the
shaft 23.

Referring again to Figs. 1 and 2, it is evident
from the foregoing that in setting up the mill for
operation, the horizontal rolls 2 can be accurately
adjusted in a horizontal plane to properly aline
any pass' thereof. with respect to the vertical
rolls | by adjustment of the frames 6 through
screw shafts 7; on the other hand, the rolis |

can be adJusted in a vertical plane to properly'

aline any pass thereof with a .selected pass of

i . the horizontal rolls by means of the screw shafts

30

35

. ment with- oppos1te ends of the bar 29.
screw shafts 31 are connected by gearing 32 to a -

&0

. shafts 3! to turn in unison.

70

21 shifting the cage 12 carrying the roll unit as-
sembly. These related adjustments, therefore,
provide means for always maintaining the pass
line through the mill at a constant height above
the mill floor/

As indicated above, the invention also contem-

plates the provision of means whereby the re- .

ceiving and delivery guides. cooperating with the
vertical rolls- | may be readily adjusted to cover
the full range of pass locations on the rolls |,

and this arrangement is best shown in .Figs; 4
and 5. The receiving and delivery guides 26 and
27 are mounted on guide bars 28 and 29, respec-
tively, each guide bar extending across the space
between the vertical legs 10a of the roll housing
10. The'delivery guide bar 29 shown in Pig. 4

.Is slidable on suitable vertical ways 30, 30 carried

by the roll housing legs i0a, and is vertically

movable with respect-to the rolls (, | by means .

of-screw shafts ;31 received in threaded engage-
The

cross shaft 33 extending across the housing_10
above the rolls I, see Fig. 6, rotation of the shaft
33 by a suitable hand wheel 34 causing the screw

hand wheel 34 is therefore adapted to raise, or

‘lower, the guide bar 29 and the delivery guide - -
27 carried. thereby, it being obvious from- Fig. 4.

that the vertical range of movement of the ‘guide

‘bar 28 is equal to the range of passes on the

rolls {.
Following an adjustment of the g'uide bar 29
to aline the guide 27 with a selected roll pass, the

-bar 29 is-locked in érs)osition on the ways 30 by

means of clamp bolts 35, the bolts being receiv=
able in vertical slots 36 provided in the: ways 30.

Upon Ioosening the-clamp bolts 35, the weight of
the guide bar and guide is borne by the. screw
shafts 81,-so that the guide 27 can be adjusted.

very accurately with respect to . roll pass by .

means of the hand wheel 34. The guide bar 28
carrying the receiving guide 26 is mounted on the

‘ rear of the roll housing 10 in substantially the

5

Same manner as the guide bar 29, a- hand wheel

.- 3T mounted on a cross shaft 38 serving to

screw shafts 39, in unison, to raise, or lower the
bar 28. Clamp bolts 40 lock the bar. 28 in rosi

- be screwed into the opening 4I.

Rotation of the -
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tion heéfore, or after, vertical adjustment thereof.
Thus, the hand wheels 34 and 37 provide means
for quickly and convemently raising or lowering

the guides 26 and 27 in conjunction with vertical .

adjustments of the roll and housing unit in order
to keep the pass line in the established honzontal
plane.

Referring now to Figs. 6, 7 and 8, there is.shown

in detail an 1mproved thrust bearing for one of

the vertical rolls I, whereby the end thrust of the

roll is taken in both directions by a bearing struc-
ture adjustable in such a manner as to always
Insure proper registration of the pass grooves on
both rolls . To this end, the upper roll neck la
provides a central opening 41 in which is secured
one end of a heavy stud 42 provided with an
angular enlargement 43 whereby the stud may
The stud 42
further provides a shoulder 44 on which is seated
the lower portion of a sleeve 45 extending up-

-wardly around the stud 42 and held in ehgage-
ment with the shoulder 44 by means of a nut 46 -

and washer 47 cooperating with the upper thread-
ed end portion ¢f the stud. The sleeve 45 is also
secured to the stud 42 for rotatxon thérewith by
means of a key 48.

The sleeve 45 provides a shoulder 49 on which

is seated a thrust ring 50, and ‘the ring 50 is held’

15

20

in engagement with the shoulder 49 by means of -

a collar 51 and a nut 52 cooperating with ex-
ternal threads on the sleeve 45. Wlth the parts
assembled as described above, the thiust ring 50
is substantially part of the stud -and associated
roll, and so is adapted to transmit the axial thrust

. of the roll to the anti-friction bea.nng members

which will next be described.
The. upper and lower annular faces of the
thrust ring 50 are engaged by a series of rollers

‘53 and 54 respectively, the rollers being held in

position by suitable races 55 and 56 enclosed
within a housing 57 which forms a bearing Holder

. arranged to carry the whole"thrust bearing as-

sembly. The housing 57 provides diametrically
opposed wings 58 whereby it is supported, each
wing 58 providing as shown in Fig. 8, helically

formed faces held between correspondingly

formed stationary guides 59a and 59b. The lower
guide §9b is formed integrally with a bracket
69 anchored to the roll housing by bolts 61 re-
ceived in slots 6la, see Fig. 6, the slots 61a being
utilized to center the housing 571 with. the roll
stud when .setting up the bearing. The bracket
60 in turn carries a clamp 62, which serves to
hold in place the upper guide 59a, with. bolts
63 securing the clamp 62 to the bracket 60. With
the construction described thus far, itis apparent
that the entire weight of the roll 1, as well as the
axial thrust of the roll in either direction, -will

be . borne by the sets of rollers 53.and 54 co-'

operating with the thrust ring 50 and that the
entire roll stud and bearing assembly is carried
by the housing 57. And since the housing 87 is
rotatably supported between the pairs of helical

". guides §9a and 59b in cooperation with the pro-
-Jecting wings 88, it is evident that angular move-
- ment of the housing 57 about the roll axis will
- serve to raise, or lower, the housing and the roll

assembly carrled thereby.

. For the purpose of turning the housmg 51 a.nd

so obtaining vertical adjustment. of the roll, a

‘radially extending flange 57a of the housing car-

ries 2 worm gear segment 64, as best shown in
Fig. 6. The segment 64 is in mesh with a worm

' 65 mounted on-a shaft 66 rotatably supported in

bearings §7 mounted on. the bracket 60, and the

30

35

40

45

50

56

65,

70

%
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end of the shaft 66 provides a tool receiving por-
tion 68. By turning the shaft 66, the worm 65
is adapted to impart angular movement to the
housing 57 through the segment 64, and this
angular ‘movement is in turn transformed into
axial movement of the roll assembly through the
cooperation of the helical wings 58 with the guides
59z and 59b. Therefore, the left hand roll 1 can
be adjusted vertically to accurately yegister its
pass grooves with the grooves of the vertically
fixed right hand roll, any such adjustment bheing
maintained by the locking action between the en-
gaged worm 65 and worm gear segment 64.

The above described thrust bearing assembly is
adaptable either to vertical rolls or to horizontal
rolls. - When used on.one roll of a pair of co-
operating rolls having formed pass grooves,. it
provides the means for a close endwise  adjust-

. ment and positioning of the associated roll, so as

20

25

to obtain and Vmaintain accurate registry of the
selected pass grooves of said rolls. Moreover, its
use involves no interference with such radial ad-
justments of the associated roll as may be re-
quired from time fo time to change its spacing,
relative to the other roll. Such radial adjust-
ments obtained (see Figs. 3 and 6) by operation

. of adjusting screws 69, can be made, without dis-

turbing or affecting the thrust bearing adjust-

. ment, because of the provision of suitable clear-

- 30

35

. are non-concentric- to

40

45

qo
55

60

70

75

" hand roll | is supported against b
65

ances, as shown in Fig. 7, between the collar 51

and the upper bearing race 55, between the thrust .

ring 50 and the inner wall of housing 51, and

between the sleeve 45 and the lower bearing race.

56,—this permitting the roll and its attached
parts to occupy and to operate in positions which
the housing 57 and its
attached parts.. :

Referring to Fig. 7, it will be noted that the
arrangement of parts
nut 46 permits the roll stud 42 to be withdrawn
by downward vertical movement of the roll, and
2 new roll with a similar stud substituted there--
for. Obviously, this substitution of ‘one:roll for
another can be carried out without in any way
disturbing the previous adjustment of the bearing
assembly, so that no time is jost in making ad-
justments after changing the rolls
stand. ,

As best shown in Fig. 3, the radial or sleeve
bearings for the necks of the left hand roll 1 are
held in position against horizontal movement by
the adjusting screws 69, and the lower neck bear-

ing is yieldably*maintained in engagement with _-

the barrel of the rolls by means of a counter-

balancing arrangement consisting of a lever 10

and spring Ti. This counter-balancing arrange-
ment forms no part of the present invention; ke-
ing fully described and claimed in the aforesaid
Sheperdson, Morgan and O'Malley patent. Con-
sequently, vertical adjustment of the entire roll

and thrust bearing assembly in no way disturbs

the adjustment of the roll neck,bearings. As
also described in the aforesaid p'zkltent, the right
oth vertical and
radial thrust by roll neck bearings. secured to the
housing
stantially fixed with respect to the vertically ad-
justable left hand roll. o
In setting up for operation a mill empleying 2
vertical roll stand embodying the present in-
vention, the left hand roll is initially adjusted
endwise by means of the thrust
to bring the several pass grooves on the two rolls
in exact registration. The roll pinion and hous-
ing unit is then raiset

" is preceded, or followed, by lateral

‘thereby in proper alinement with

- comprising - intermeshing pinions,
.couplings

is such that removal of the

of*the vertical -

10, so that the right hand roll | is sub-

bearing assembly

d, or lowered as desired, to.

3

bring the ‘selected roll pass fo the elevation of
the pass line through the mill, which adjustment,

the horizontal roll stands to bring the selected
horizontal passes into alinement with the inter-
posed vertical pass. After this, the receiving and
delivery guide bars 28 and 29 are raiséd, or
lowered, to bring the guides 26 -and 21 carried
the previously
established pass line.

We claim, .

1. A rolling mill comprising in combination, a
set of rolls, power transmission for said rolls
comprising intermeshing pinions,
couplings between said rolls and pinions, & hous-
ing for rotatably supporting said rolls, a housing
containing said power transmission, a cage mov-
able between vertical ways for supporting both
the roll and power transmission housings, with

the roll housing on the top and the transmission.

housing within said cage and means for moving
said cage to shift the roll~and power transmis-
sion assembly, as a unit.

2. A rolling mill comprising
set of rolls, power transmission for said rolls
between said rolls and pinions, a hous-~
ing for rotatably supporting said rolls, a housing
containing said power transmission, a cage mov-
able in vertical ways- for supporting the roll and
power transmission housings, with the roll hous-
ing on the top and the transmission housing
within said cage, means for moving said cage to
shift the roll and power transmission assemblies
as a unit, and means for locking said cage in
position between the ways with g selected pass
of said rolls at the level of the pass line of the
mill. : . . :

3. In a rolling mill, the combination with- a
pair of rolls rotatably 'supported_" about vertical

in combination, &

adjustment of

10

spindles and "

15

20

25

spindles and’

30

40

axes and a guide cooperating with said rolls, cf .

a horizontal bar carrying said guide, means conl-
prising = screw shafts geared . together for
vertically shifting the ends of said bar in unison
to move said guide over the entire range of
passes of said rolls, and means for locking sald

45

bar at its ends to position said guide in aline- -

ment with a selected roll pass. -
4. In a rolling mill, a vertical roll, a housing
surrounding the upper end portion of said roll

and bearings carried by said housing for re-

_ceiving the axial thrust of said roll in opposite

directions, said housing being turnable angularly,
and means for converting angular movement of
said housing into axial movement of the roll
assembly.. ~ ' .

5. In a rolling mill, & vertical roll providing an

50

66

%

upwardly extending stud, & sleeve mounted on .

said stud and a vertically adjustable'thrust bear-
ing assembly for supporting. said roll through
said sleeve, said roll being removable axially from
said sleeve and thrust bearing ‘assembly without
disturbing the vertical adjustment of the same.
- 6. Iri a rolling mill, a platform located at sub-
stantially the floor 1evel of the 2
mounted on the top of said platform for rotat-
ably supporting a pair Gf vertical rolls, a cage

_movable between vertical ways below the level

of . the mill floor for supporting said platform,
power transmission for said rolls within said cage,
comprising - ir;terp_leshiﬁg -pinions, spindles ~and
couplings between said rolls and pinions and a
housing for said transmission suspended from

said cage, said platform, cage and housings to-

60

66

mill, a housing .

70

75
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a

gether with said rolls and power transmission
being vertically movable as a unit. o
7. In a rolling mill, a vertical roll providing an

upwardly extendihg stud, a sleeve removably

. mounted on said stud and carrying a thrust ring,

and bearings cooperating’ with said thrust ring
for supporting the weight of said roll as well as
for taking its axial thrust in both directions,
said roll being removable axially from within
sald sleeve and thrust bearing assembly.

8. In a rolling mill, a vertical roll providing
an upwdrdly extending stud carrying a sleeve
having a thrust ring, a housing surrounding said

. sleeve, bearings carried by said housing cooper=

ating with said thrust ring for supporting the.-
weight of said roll as well as for taking its axial .
thrust in both directions, means for turning said -
housing angularly, and means for converting an-
gular movement of said housing into axial move-~ .
ment of:the sleeve and.roll assembly.

9. In a rolling mill, the combination with &
vertical roll stand movable vertically, as a unit,
to position a selected pass at the pass line of the
mill, of receiving and delivery. guides for the
rolls of the stand, horizontal bars carrying said’
guides, with each guide supported at its ends by
screw shafts, gearing connecting each pair -of
screw shafts for a bar and hand wheels oper-
ble from the same side of the roll stand for
operating said gearing to raise and lower each
guide supporting bar with' respect to the es- -

" tablished pass line,

36

40,

45

- them, means for moving said housing and power

10. In a rolling mill, a housing, a roll mount-
ed for rotation about a vertical axis, a bearing
holder rotatably mounted on said housing, 'a
thrust bearing in said holder for supporting. the
roll, means for rotating the holdeér and means
for converting rotary movement of the holder
into axial movement of the roll.

11." A rolling mill comprising a vertically ad-

‘Justable roll housing, & bair of vertieally dis-
[posed rolls mounted 'in sald housing, a power
transmission below said roll housing and rigidly

secured thereto, said power transmission being
connectéd to the lower ends of said rolls to drive

transmission 'vertically as a unit and. driving

- means mounted on s fixed base and connected

55
o
65
70

75

‘ment of. said roll relative to

to said power transmission by & shaft adapted

to permit relative mdvement without disturbing

the driving connection. . S
'12. In a rolling mill including a mill housing,

rolls rotatably mounted in radial bearings there- - -

in, and means for adjusting the spacing of the.
rolls, the combination with one of the rolls of
adjustable thrust resisting mechanism for re--
sisting"axial thrust upon said roll and adjusting

‘the positionof the roll axially, and means hold-
ing said mechanism agairist movement. relative .
to. the mill housing, said mechanism providing

the necessary clearance to permit radial move-
the mill housing

incident to a).djustment ‘of .the spacing of the

‘rolls.

-13. A rolling .mill_v'in'éluding"mﬁi housings, rolls
having at least one formed pass rotatably mount-

-€d in the mill housings, at least one of the rolls

having substantially cylindrical necks and an -

extension on one of the necks providing opposed -

end thrust receiving surfaces and means for -
adjusting the spacing of said rolls, radial bear--
Ings for the eylindrical necks catried by, the rhill -
housings, ‘opposed thrust bearings cooperating

" - with said thrust receiving surfaces and affording

sufficient radial clearance to permit movement"

[
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of the rolls incident to adjustment of the spacing

. of the rolls, and adjustable supporting means for

sald opposed thrust bearings secured to the mill
housing and adapted to shift the roll neck axial-
ly to truesthe roll pass. A i
14. In a rolling mill including a mill housing,
rolls rotatably mounted in radial bearings there-
in, at least one of the rolls having a roll neck
extension provided with opposed end thrust re-

celving surfaces and means for adjusting the 10

spacing of the rolls, the combination with said
roll neck extension of adjustable means fixed
to the mill housing for positioning the roll axial-
ly relative to the mill, said means comprising

thrust bearings cooperating with the opposed 15

end thrust receiving surfaces and affording suf-
ficient radial clearance to permit movement of
sald roll incident to adjustment of the spacing

-'of the rolis.

15. In a rolling ‘mill including o mill housing, 20 °

rolls rotatably mounted in radial bearings there-
in, at least one of the rolls having a roll neck
extension providing a radial flange with op-
posed end thrust receiving surfaces, and means

bination with said roll neck extension of ad-
Jjustable means fixed to the mill housing for po-
sitioning the roll axially relative to the mill, said
means comprising antifriction thrust bearings

cooperating with the opposed’end thrust. receiv- 80

ing surfaces on said flange and slidable radially
on said flange during rotation of the roll neck

extension. so as to provide the necessary clear-
ance permitting adjustment of the rolls in the '35

mill toward and from each other.

16. In a rolling mill includihg a mill housing,
rolls rotatably mounted in radial bearings there-
In, at least one of the rolls having a roll neck
extension provided with opposed end thrust re-

celving surfaces, and means for adjusting the 4¢

spacing of the rolls, the combination with said
roll neck extension of thrust bearings cooper-
ating with the opposed end thrust receiving sur-
faces and affording sufficient radial clearance to

permit movement of said roll incident to ad- 45
- Justment of the spacing of the rolls, a housing

carrying said thrust bearings, a support fixed to
the mill housing and providing guideways for
axia] movement of the thrust bearing ‘housing

for adjusting the spacing of the rolls, the com- 26

;

relative thereto, and means for adjusting the po- .50

‘sition of the thrust bearing -housing along said

guideways. . )
17. In a rolling inill including a mill housing
and rolls mounted therein in radial bearings, at

least one of the rolls having a roll neck extension, &5
_and-a radial flange on said extensipn, and meafis
for adjusting the spacing of the rolls, the com-

bination with said roll neck extension of adjust-
able means cooperating therewith to accurately

‘position the roll axially relative to the mill, said’ 60

means comprising a support fixed ‘to- the mill’

‘housing, a ‘thrust bearing housing slidably -car-

ried by sald support for movements axially of
the roll neck extension, means for adjusting the

thrust bearing housing axially of the roll meck 65°

extension, and thrust bearings mounted in said
thrust bearing housing on opposite sides of said .

flange, said thrust bearings being adapted to -

slide radially on said flange during rotation of

the latter so as to provide the neécessary clear-.70-

ance for permitting radial movement of said )
roll incident to adjustment of the spacing of the
rolls. . B

{

.18. In a rolling mill including. inill housfng%, '
'radlall bearings therein, rolls having at least.one 75
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-on opposite sides of the formed pass,

unit including thrust bearings
the opposed thrust receiving surfaces of said roll -
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formed pass and necks on opposite sides of the
formed pass rotatably mounted in said radial
bearings, the necks of at least one of the rolls
being substantially ‘cylindrical, and means for
adjusting the spacing of the rolls, the combina-
tion with one of said cylindrical necks of thrust
yesisting mechanism at the respective end only
of the roll and outside the radial bearing for
said neck for taking axial thrust upon the roll
and for axially adjusting the position of the roll

to true the roll pass, said thrust resisting mech-.
.anism being capable of thus cooperating with

said neck both when coaxial therewith and when
offset from coaxial relation, whereby radial
movement of the neck in adjusting the spacing

. of the rolls is permitted.

19. In a rolling miil including mill housings,
roils having at least one formed pass and necks

the necks mounted in the mill housings, and

means cooperating with said brasses for adjusting ’

the spacing of the rolls, at least one of the rolls
having substantially cylindrical necks, the com-
bination with said last mentioned roll of means
at one end only of the roll for axially adjusting
the position of said roll relative to the other roll
to true the roll pass comprising a thrust bearing
for taking axial thrust upon said roll, said thrust
bearing being - capable of cooperating with said
roll both when coaxial therewith and when off-
set’ from coaxial relation whereby the spacing
of the rolls may be adjusted without disturbing

the position of said thrust bearing, and means

carried by the mill housing for axially adjusting -

said thrust bearing.
20. In a reiling mill
rolls having at least one formed pass, brasses
carried by the mill housing for rotatably mount-
ing the rolls and means for adjusting the spac-

ing of the rolls, the combination with one of .

the rolls of adjustable thrust resisting mecha-
nism for resisting axial

relative to the other roil, and means holding said
mechanism against movement relative to the
mill housing, said mechanism providing- the
necessary radial clearance to permit movement
of 'said roll relative to the mill housing incident
to adjustment of the spacing of the rolls.

21. Adjusting mechanism for attachment to &
rolling mill having mill housings - and rolls
mounted in
ating to provide a formed pass, comprising a
roll neck extension adapted to be secured to the
neck of one of the rolls providing the formed
pass, said extension having opposed thrust receiv-
ing surfaces, & support adapted to be fixedly se-
cured to the mill housing adjacent thereto, and &
thrust bearing unit adjustably carried by the
support for movement axially
cooperating with

neck extension and affording clearance for per-

‘mitting radial ‘movement of the respective roll

neck extension, whereby the spacing of the roll

of the mill connected to

support on the mill housing.

99. In a rolling mill which includes g pair of
rolls cooperating to provide & formed pass, & roll
housing supporting the necks of said rolls in

. opposition to the radial load of the rolling oper-

ation and adjusting means associated with one of
said rolls to shift its axis radially toward and
from the other roll,

brasses for

including & mill housing, .

' thrust upon said roll-
‘and adjusting the position of the roll axially

radial bearings therein and cooper- -

of the roll, said -

said extension may be.
adjusted without disturbing the position of said’

the congbltx/atton.‘wijp said
) e

5

radially adjustable roll of & neck extension pro-
viding a thrust flange substantially . concentric
with said roll, anti-friction bearing elements
disposed on opposite sides of said flangé, a ra-
dially-fixed s bearing housing for said elements,
retaining them in operative relation to said
flange to hold the roll ‘against endwise move-
ment, said bearing housing surrounding said
flange and sufficiently spaced radially therefrom
to .avoid interference with said flange when said
roll, by said adjusting means, is shifted into
non-concentric relation to said. bearing ‘hous-
ing, means carried by the roll housing for sup-
porting said bearing housing independently-of-
said rolls, and means for moving said bearing
housing endwise in said supporting means, to
obtain corresponding endwise roll movement for
the truing of said pass.. - ’

23. In 8 rolling mill which includes a’ pair of
rolls cooperating to provide & formed pass, a roll

housing supporting the necks of said rolls in’

opposition to the radial load of the rolling oper-
ation and adjusting means’ associated with one of
said rolls-to shift its axis radially toward and

from the other roli, the combination with said
of & neck extension pro- -

radially adjustable roll
viding oppositely. facing thrust-transmitting
surfaces, an outboard thrust bearing assembly

associated with said neck extension and cooper-
ating with said surfaces to hold said roll against

"~ endwise movement, said assembly - including a
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radially-fixed bearing housing surrounding said, - -

neck extension and sufficiently spaced radially
therefrom to permit said roll, by operation of
said adjusting means, to occupy & non-concentric
position relative to said thrust “bearing assem-
bly, a supporting bracket. for said bearing hous-
ing, said bracket being adjustably secured. to
the roll housing ‘and restrained from endwise
movement relative thereto, and means for ad-
justing said bearing assembly endwise in said
supporting bracket, to obtain corresponding end-
wise roll adjustment for the truing of said pass.

24, In & rolling mill which includes a pair of

rolls cooperating to provide & formed pass, &.

roll housing supporting the necks of said rolls in
opposition to the radial load of the rolling oper-
ation and adjusting means associated with one
of said rolls to shift its axis radially toward and
from the other roll, the combination with

outboard thrust bearing unit cooperating with
said neck extension to hold said roll against end-
wise movement, means for supporting said unit
from the roll housing and

justment of said roll, there being sufficient ra-
dial clearance between said unit and said neck

- extension to permit said roll’s adjustment into

positions non-concentric with said unit, and
means for adjusting said unit endwise in . said
supporting means to obtain corresponding end-
wise roll movement for

25. In & rolling mill, a set of rolls, power trans-
mission for said rolls, comprising intermeshihg
pinions connected thereto, a housing wherein

_ a neck
extension of said radially adjustable roll, of an -

3 _ for holding it against_
“movement in response to the aforesaid radial ad-

the truing of said pass. . .
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said rolls are rotatably supported, a second 9ous- -

ing containing’ said ‘power- transmission, g verti-

.cally movable cage supporting both of said hous-
-ings,
"and power transmission assembly as &
assenibly mounted on 2 fixed

means for moving said cage to shift the roll
) unit, driv-
ing means for said
base, and a shaft connecting said driving means
with said power transmission and permitting said
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movement without disturbance of the driving
connection. - R
26. In a rolling mill, a set of rolls, power trans-
mission for said rolls, comprising intermeshing~
pinions connected thereto, a housing wherein
said rolls are rotatably supported, a second hous-
ing containing said power transmission, a ver-
tically movable cage supporting both of said hous-
ings, means for moving said cage to’shift the
roll and power transmission assembly as a unit,
means for lockihg said cage to position a se-
lected pass of said rolls at the level of the pass
line of the mill, driving means for said assembly
mounted on a fixed base, and g shaft connect-
ing said driving means with said power transmis-
sion and permitting said movement without dis;

* turbance of the driving connection.
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27. In a rolling mill, a platform at substantial-
ly the floor level of the mill, a housing mounted
on said platform for rotatably supporting a pair
of vertical rolls, a vertically moving cage below
the mill floor level for supporting said platform,
power transmission for said rolls within said cage
and comprising intermeshing pinions connected
to said rolls, a housing for said power transmis-
sion carried by said cage, means for vertically

' moving said cage, to shift as a unit said platform

30

and the roll and power transmission assemblies,
driving means for said assemblies mounted. on -
a fixed base, and a shaft eonnecting said driving
means with said power transmission and ‘per-
mitting said movement “without disturbance of

© the driving connection.
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. 28. A rolling mill comprising a vertically é,d- )
Jjustable roll housing, & pair of rolls.mounted in.
said housing, a power transmission below said roll

- housing .and rigidly secured thereto, said power

40

transmission being operatively -connected to said -
‘Tolls for driving the latter, means for moving

said housing and power tranSmission,vertically as
& unit, driving means for said power transmis-
sion mounted on a fixed base, and a shaft con-

‘necting said driving means to said power trans-

* movement:
. hection,

2,218,714

mission and permitting said movement without
disturbance of the driving connection, ,
29. A rolling mill comprising a mill housing

adjustably supported for movement transversely

of the path of the material to be rolled in the

mill, a pair of vertically disposed rolls having .
" spaced working pass grooves mounted in said

housing, a gear drive connected to the  lower
end of said rolls, méans for moving said housing
and gear drive vertically as a unit, and driving
means for sdaid rolls mounted on a fixed base
and connected to said gear drive by a shaft
adapted to permit said movement without dis-

--turbing the driving connection.

30. A rolling mill comprising a mill housing
adjustably supported for movement transversely
of the path of the material to be rolled in the
mill, a pair of rolls mounted for rotation  on
vertical axes in said housing, means for adjust-
ing said rolls to vary the roll pass therebetween,

-8 gear drive for said rolls movable transversely

with said housing, means for vertically moving

-said housing to adjust the operative position of

said rolls, and driving means for said rolls mount-
ed on a fixed base and connected to said gear drive
by a shaft adapted to permit said adjusting
without disturbing the driving con-

31. A rolling mill comprising a vertically dis-

‘posed supporting frame, a mill housing mounted
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for vertical movement in said frame transversely -

of the path of the material to be rolled in the
mill, screw means for vertically adjusting said
mill housing in said frame, a pair of vertical

. working rolls mounted in said housing, a gear
train_for actuating said rolls also mounted in

said frame and connected to the lower ends of
the rolls, and driving means mounted on a fized
base and connected to said gear train by a shaft

-adapted to permit said vertical adjusting move-

ment without disturbing the driving connection.
. ’ ’ DAVID 1. MEKEEL.
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