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CROSS-EOLL MILL
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9 Claims.

My invention relates to mills of the type where-
in the working rolls are disposed equidistantly
around an axis and askew relative thereto. The
principal objects of the present invention are to

5 devise means for effecting various adjustments
of the rolls with great facility to suit work of
different sizes and of different character and to
take up wear. Another principal object is to
organize the rolls, together with all adjusting

' 10 mechanism, into a unit that is capable of being
adjusted on the bench and applied as a pre-
assembled and adjusted unit to the permanent
framework and driving mechanism of the mill.

The invention consists in the parts, arrange-

15 ment and combination of parts heremafter de-
scribed and claimed.

In the accompanying drawings, wherein like
numerals refer to like parts wherever they occur,

Fig. 1 is an elevation of my mill facing the

20 rear or delivery end thereof and with the outlet

guide removed;

Fig. 2 is @ vertical cross-section of the mill on
the line 2—2 of Fig. 3; -

Fig. 3 is mainly a longitudinal vertical sectional
view but showing some of the parts, including
the rollers, in side elevation;

Fig. 4 is a fragmentary sectional view illus-
trating the worm gearing for rotauing the cradle
adjusting screw;

Fig. 5 is a cross-section on the line 5—5§ in
Fig. 4;

Fig. 6 is a fragmentary section on the line
6—6 in Fig. 1;

Pig. 7 is a horizontal section on the line 7—17
in Fig. 3;

. Pig. 8 is an enlarged fragmentary sectional view

illustrating the arrangement for adjusting the
cradie endwise;

Fig. ¢ is & vertical cross-sectional view of the
driving mechanism, the section being taken on
the line 9—9 in Fig. 3;

Fig. 10 is a diagrammaitic top plan view showing
. the grouping of the working rolls; and

Fig. 11 is a longitudinal sectional view along
the line of contact of one roll with the work
piece.

The base | of my machine has upstanding
members spaced apart and constituting the end
frames 2, § on which the housing members 4,
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The front roll housing member 4 is a thick verti-
cally disposed plate with vertical ends and with a
horizontal bottom and beveled lower corners 7
that fit in a correspondingly shaped seat pro-
vided therefor on said frame.

Welded to or otherwise mounted on the base i
forward of the front roli housing member & is
& thick forked plate 9 whose sides extend up-
wardly about as high as the longitudinal axis of
€0 the mill; and at the top of each of said sides Is

55

B for the working rolls 8 of the mill are supported..

(Cl. 80—13)

pivotally mounted a threaded eyebolt 18 in posi-
tion to swing into a slot provided therefor in a
lug 1§ on the side edge of said front roll hous-
ing member. When sald bolts are engaged in
said slots'and their nuts {2 tightened, the front
housing member 4 is firmly clamped against its
seat. The rear roll housing member 5 is pref-
erably made of a thick disk or circular plate,
whose periphery is seated on arcuate seats pro-
vided therefor on the base or preferably on three
arcuate bearing blocks I3 detachably provided
therefor in said base. The end members of the
housing are spaced apart preferably by tubular
spacing members 14 welded to the front housing
member 4. Extending through said spacing mem-
bers are threaded through bolts 15 which serve
to clamp the rear end housing member 5 against
sald spacing members, ‘whereby the two end
housings 4 and 5, together with the rolls 6, are
adapted to be mounted on and removed from
the base { as a unit, thus facilitating roll chang-
ing by substituting one preassembled unit for
another.

The rear end frame 8 of the base { extends up-
wardly at its sides above the horizontal diameter
of the rear roll housing member 5, which is firmly
clamped in place by means of wedge blocks {6
interposed between the periphery of said hous-
ing member and the edges of said rear end frame.
The upper portion of said wedge blocks are lo~
cated above the horizontal diameter of the rear
end frame 3 and are secured to the top of the
main frame by cap screws {7 that extend through
perforated lugs {8 provided therefor on said
wedges into threaded holes in the top of said rear
end frame. Thus, both end members of the
housing are firmly clamped in place.

Each roll housing member is provided with equi-
distant radially disposed slots or windows 22 con-
stituting sguideways for the cradle members 23.

2

These cradle members extend from the front roli

housing member 4 to the.rear roll housing mem-
ber 5 and their ends have sliding engagement in
the outer portions of said guideways. As shown

‘in Fig. 6, the inner faces of the end portions of

said cradle members 23 are shaped to form seats
for bearing members 24 for the necks 28 of work-
ing rolls & hereinafter described. Preferably
there are three working rolls 6, each being mount-
ed in the radial guideways 22 in the front and
rear roll housing members. These rolls are equi-
distant from one another and from the longitu-
dinal axis of the mill. The axes of the working

rolls 6 are not parallel with one another and’are ‘

not in the plane of the longitudinal axis of the
mill; but they all incline rearwardly toward the
longitudinal axis of the mill and they all skew
a few degrees from any plane through said axis.
This skew setting in operation is known as the
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2

feed angle and controls the speed of the work
through the mill. )

Each of the tapered working rolls 6 is opera-
tively connected to a driving means common to
them all. Asillustrated, the driving means com-
prises a large driven gear 26, having pinions 27
meshing therewith, one of these pinions consti-
tuting a drive gear. 'The shaft 28 of each pinion
27 is connected by a universal joint 29 to one end
of & spindle 36, whose other end is connected by
8 universal joint 31 to an extension 32 of the
neck of one of the working rolls 6. In this way,
the working rolls are all driven at the same speed
and in the same direction and may be shifted
without affecting the drive.

Provision is made for adjusting the working
rolls to accommodate work of different diameters,
also to adjust the angular setting of the rolls and
also to adjust the skew thereof. Adjustment for
work of different sizes is readily effected by means
of screws 33 extending radially through the outer
end walls of the guideways of the respective
housing members 4 and § and constituting mov-
able abutments for the ends of the respective
cradle members 23. In order to adjust the longi-
tudinal inclination of the axes of the working
rolls, it is only necessary to change the setting
of the screws 33 on one end housing member rela-
tive to the screws 33 on the other end member,
thereby shifting the relative position of the two
ends of the cradle members 23.

Each adjusting screw 33 of each roll housing
member is adjusted by means of & worm 62 and a
worm wheel 63 mounted in a suitable gear hous-
ing 64 fixed to said roll housing member. The
adjusting screw slidably engages the bore of the
worm wheel 63; and a key 65 is fixed in the bore of
said worm wheel and slides in a keyway cut
through the threads of said screw. By this ar-
rangement, the worm wheel and screw rotate
together, but the screw is free to slide longitudi-
nally through the bore of the worm wheel. As it
is desirable to adjust the respective ends of all
the rolls § an equal amount, a single means is
provideq for simultaneously adjusting the three
adjusting screws of each roll housing. Said
means preferably comprises sprocket wheels 66
mounted on the inner ends of the shafts of the
worm §3, an endless sprocket chain 61 passing
around said sprocket wheels, and a hand wheel
68 fixed to the outer end of one of the worm shafts.
By this arrangement, rotation of the hand wheel
68 on each roll housing member brings about an
equal adjustment of the three roll adjusting
screws thereon.

In order to adjust the skew or lateral angular-
ity of the axes of the work rolls relative to the
axis of the mill, the front and rear end members
of the roll housing are made relatively rotatable
to a lmited extent. For this purpose, the rear
housing member 5 is provided with elongatéd ar-
cuate slots 34 through which the through bolts

i5 inside the tubular spacing members 14 extend.

When these through bolts 15, wedges 16 and
screws 35 and 46 hereinafter referred to are
loosened, the rear housing member § of the roill
housing may be turned enough relative to the
front housing member 4 to give the axes of the
working rolls the required degree of skew, where-
upon the through bolts 15, wedges 16 and screws
35 and 46 are tightened to clamp the parts of the
roll housing in adjusted position. This rotary or

‘turning movement is facilitated by the screws 35

: _5_ Which work in lugs 36 on the frame on opposite

2,101,357

sides of a pin 87 or lug provided therefor on said
rear end member of the roll housing.

In order to accommodate adjustment of the
skew and inclination of the working rolls, spher-
lcal bearings are interposed between the ends of
the respective cradle members 23 and the slots or
guideways 22 in the end members of the roll
housing members. Each of such bearings cocm-
prises spherical faced plates 39 Interposed between
each side of the cradle member and the adjacent
wall of the guideway 22 in the housing members.
Plates 88, which are attached to the ends of the
cradie member by means of countersunk screws
39a, have their convex faces disposed in & spher-
ical surface about a center on the axis of the roll.
By this arangement, each cradle member is piv-
otally or universally connected at its ends to the
respective end members of the roll housing, there-
by permitting the crade member to slide and to
cock as far as the various adjustments may re-
quire.

In order to keep the rolls in proper position,
suitabie straps 41 are mounted on the ends of the
cradles inwardly of the bearing members or boxes
24 of the roll necks 25. Likewise, to support the
weight of the top roll and spindle, a bar 10,

which is pivoted at one end and supported by a_

bolt 71 and a spring 12 at the other end, hears
against a lug ‘713 on the cradle member. By
tightening up the bolt and the spring against a
lug 74, which is fixed to the housing member, the
cradle is held against the screw.

Each cradle member, together with the roill
therein, is properly adjusted and fixed longitudi-

‘nally, preferably by means of & screw 75, which
is fixed to the front housing member 4 and passes’
- through an enldrged hole in a lug 76 on the cradle

member. Nuts 77 are threaded on the screw on
opposite sides of the lug 76. By adjusting and
tightening these nuts against the lug 76, the longi-
tudinal position of the cradle member may be

fixed. A horizontal screw or screws 46 are pro-

vided in the rear of the base member opposite the
rear end member of the roll housing so as to con-
stitute an adjustable abutment therefor,

The mill is provided with a feed trough 33
which supports the work and centers it in the
mill. In order to adapt this feed trough to work
of . different sizes, the delivery end thereof is
vertically adjustable. For this purpose, said end
is supported by a plate 54 which is provided with
an elongated vertical slot or slots 54a through
which extend locking screws or bolts arranged to
clamp said plate to the frame of the mill. Ry
this arrangement, the trough supporting plate
may be adjusted to higher or lower positions as
occasion requires,

The particular rolls shown herein and the pass
formed thereby are not claimed herein but are
fully described and cldimed in my copending ap-
plication Serial No. 94,841 filed August 7, 1936.
They are illustrated herein as merely typical of
the class of work rolls that may be used in cross-
rolling mills in connection with the invention
covered thereby.

‘What I clalm is:

1. A tube rolling mill comprising a frame, s
housing for the working rolls mounted on said
frame and comprising end members, which are
substantially parallel and relatively angularly ad-
Justable, cradle members having universal con-
nections with said end members and constituting
seats for the working rolls, working rolls with
their necks in said seats and arranged with their
axes askew with relation to the planes of the axiy
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of the mill, said housing also comprising spacing
members between said end members and detach-
able mesns for securing said members together,
one of said end members having an arcuate bot-
tom fitting arcuate seats on said frame, and
means for turning said end member on said seat
to change the angular relation of said end mem-
ber with relation to the other end member of the
housing. - .

9. A tube rolling mill comprising a frame, a
housing for the working rolls mounted on said
frame and comprising end members which are
substantially parallel and relatively angularly ad-
justable, cradle members having universal con-
nections with said end members and constituting
seats for the working rolls, working rolls with
their necks in said seats and arranged with their
axes askew with relation to the planes of the
axis of the mill, said housing also comprising
spacing members between said end members and
detachable means for securing said members to-
gether, one of said end members having an
arcuate bottom fitting arcuate seats on said
frame, and means for turning said end member
on said seats to change the angular relation of
said end member with relation to the other end
member of the housing, said means comprising
serews on said frame in operative relation to and
on opposite sides of a lug on said end member.

3. A tube rolling mill comprising a base hav-
ing end frames with seats at the tops thereof,
onhe of said seats being in the form of a circular
are, and a mechanical unit removably mounted
on sald end frames, said unit comprising end

plates fitting on the respective seats and having

bearings for the necks of work rolls, means for
spacing said end plates apart, means for clamp-
ing said end plates against said spacing means,
adjusting means for partially rotating one of
said end plates relative to the other about the
axis of the mill when the clamping means are
loosened, snd work rolls journaled in said bear-
ings. :

4. A tube rolling mill comprising a base hav-
ing end frames with seats at the tops thereof,
one of said seats being in the form of & circular
are, and & mechanieal unit removably mounted
on sald end frames, said unit comprising end
plates fitting on the respective seats and hav-
ing bearings for the necks of work rolls, means
for spacing said end plates apart, means for

‘clamping said end plates against said spacing

means, adjusting means for partially rotating
one of said end plates relative to the other about
the axis of the mill when the clamping means
are loosened, and work rolls journaled in said
bearings, whereby said mechanical unit may be
quickly replaced with a similar unit whose work
rolls may be already mounted and adjusted be-
fore assembling said unit on the seats provided
therefor.

5. A tube rolling mill comprising a base having
end frames with seats at the tops thereof, one
of said seats being in the form of a circular arc
and the other seat being noncircular, and a me-

- chanical unit removably mounted on said end

frames, said unit comprising end plates fitting on
the respective seats and-having bearings for the
necks of work rolls, means for spacing said end
plates apart, means for clamping said end plates
against said spacing means, adjusting means for

3

partially rotating one of said end plates relative
to the other about the axis of the mill, and work
rolls journaled in said bearings, whereby said
mechanical unit may be quickly replaced with
a similar unit whose work rolls-may be already
mounted and adjusted before assembling said unit
on the seats provided therefor. :

6. A cross-rolling mill for elongating and re-
ducing the wall thickness of a tubular blank com-~
prising a frame, a housing for the working rolls
removably mounted on the frame, working rolls
supported by said housing and arranged to form
a pass whose axis is disposed longitudinally with
relation to said rolls, a feed trough on the en-
tering side of the pass for centering the work
between said working rolls and means for ad-
justing said feed trough vertically, said means
comprising a vertically slotted section and a de-
tachable fastening device extending through such
siot, said housing being detachably secured to
said frame so that it and the working rolls are
removable as a unit from said frame.

(>3

7. A cross-rolling mill for elongating and re- -

ducing the wall thickness of a tubular blank
comprising a frame, a housing for the working
rolls removably mounted on the frame, working
rolls supported by said housing and arranged to
form a pass whose axis is disposed longitudinally
with relation to said rolls, a longitudinally extend-
ing feed trough on the entering side of the pass
for centering the work between said working rolls
and means for adjusting said feed trough verti-
cally, said means comprising a lower section
adapted and arranged to be secured at various
heights and an upper section conforming to the
work, said housing being detachably secured to

" said frame so that it and the working rolls are

removable as a unit from said frame.

8. A tube rolling mill comprising a frame, &
housing for the working rolls mounted on said
frame and having end members spaced apart
and provided with radially disposed guideways
for the respective ends of cradles, longitudinally
disposed cradles with their ends slidably mounted
in said guideways, working rolls with their ends
journaled in the ends of said cradle members,
and means for simultaneously adjusting like ends
of all said cradles radially with relation to said
mill axis. .

9. A tube rolling mill comprising a frame, a
housing for the working rells mounted on said
frame and having end members spaced apari
and provided with radially disposed guideways,
for the respective ends of cradles, cradles with
their ends slidably mounted in said guideways,
tapered working rolls with their necks seated in
the ends of said cradle members with their axes
askew with relation to the planes of the axis of
the mill and inclining rearwardly toward the
axis of the mill, and means for simultaneously

. adjusting the corresponding ends of said cradles

radially with relation to said mill axis, sald means
comprising screws on the housing disposed oppo-
site the ends of said guideways and constituting
movable abutments for said ends of said cradle
members and & single means for simultaneously
cperating all the screws at one end of the cradies
and another single means for simultaneously op-
erating all the screws at the other end of said
cradles.
WALTER J. ASSEL.
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