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. This invention relates to rod mills of the type
wherein a billet of metal of comparatively large
diameter is passed between a series of rolls, and
reduced in diameter to form a rod or bar of rela-
tively small diameter. In mills of this type, the
material is generally broken down gradually in
steps during which the bar varies in the form of
its cross section. This invention pertains par-
ticularly to a series of steps in the rolling of rods
where the material is given an elongated cross
section as it passes through one set of rolls, and
is then given a cross section of substantially
square shape as it passes through the next suc-
ceeding set of rolls.” In order to operate effi-
ciently, it is desirable that means be provided
between these sets of rolls whereby the flattened
bar Is turned substantially at right angles before
it enters the rolls that give it a square shape.

One object of this invention is to provide an
improved rod mill that will be especially efficient
in use and which, due to its structure, will per-
mit adjacent sets of rolls to be disposed closely
adjacent each other whereby each tandem so
formed will require but a minimum amount of
floor space.

Another object is to provide a rod mill with
guide mechanism for the material being rolled,
whereby the efficiency of the mill will be greatly
increased.

Siill another object is to provide a tandem mill
comprising two sets of rolls with a guiding mech-
anism for the material being rolled thereby and
passing therebetween, that will receive the ma-
terial from one set of rolls and turn it during its
passage between these sets of rolls into the
proper position to be received into the other set
of rolls. .

A further object is to provide a guiding mech-
anism for a rod mill, that is adapted to readily
permit the material being passed therethrough
to be released therefrom.

A still further object of this invention is to
provide a guiding mechanism for the rod mill,
that is adapted to permit the material passing
therethrough to escape therefrom should its pas-
sage be blocked or interrupted between the sets
of rolls through which it is passing.

To these and other ends, the invention consists
in the novel features and combinations. of parts
to be hereinafter described and claimed.

In the accompanying drawings:

Fig. 1 is a plan view of a portion of a rod
mill embodying the features of this invention;

Fig. 2 is a side view of the same; E

Fig. 3 is a side view showing a shghtly modi-
fied arrangement of parts;

Pig. 4 is an enlarged sectional view taken on
line 4—4 of Fig. 2, of one of the rod turning
guides;

Fig. 5 is an enlarged sectional view taken on
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line 5—5 of Fig. 2, of the same rod turning
guide;

Fig. 6 is a sectional view taken on hne 6—6
of Fig. 4;

F.g. 7 is a view similar to Fig. 4, but showing 5
a rod turning guide of slightly modified form;

Fig. 8 is a sectional view. similar to Fig. 5,
cf the same rod turning guide as shown in Fig. 7;

Fig. 9 is an enlarged side view of the receiving
end of a rod guiding mechanism;

Fig. 10 is a sectional view taken on line IU——IO
of Fig. 9;

Fig. 11 is a sectional view taken on line {1—I{1
of Fig. 9;

Fig. 12 is an enlarged longitudinal section of 15
the portion of the rod guiding mechanism shown
in Fig. 9;

Fig. 13 is a side view of the delivery end of the
rod guiding mechanism;

Fig. 14 is an end view of the same; 20

Fig. 15 is a diagrammatic view showing the
various positions of a rod or bar during its pas-
sage through the guiding mechamsm from one
set of rolls to another; and

Figs. 16 and 17 are sectional views of the 25
passes of the receiving and discharging rolls, re-
spectively, of a dual roll set.

The rod mill selected to illustrate the features
of this invention generally comprises sets of rolis -
arranged in tandem. Two dual sets 10 and {1 30
of rolls are shown in Fig. 1, but this particular
number of sets is not of any significance.
Through suitable gearing 12 each set of four rolls
is driven by an electric motor (3. The rods or
bars being rolled enter the first pair of rolls 14 35
of set or unit 10, from guideways 15, after hav-
ing been acted upon by a plurality of preceding
sets of rolls (not shown). After passing through
the rolls 14 the rods are directed toward and into
the other pair of rolls 16 of the unit 10. After 40
passing through the unit 10, the rods pass through
the unit 1§ and in some cases through following
units. The rods or bars beiag rolled from a billet
of metal are preferably alternately formed dur-
ing the reduction thereof into elongated cross 45
sectional shape with tapering side edges and into
square shape by the respective pairs of rolls of
each set. In the arrangement illustrated, an
elongated form is produced by the first pair of
rolls of a unit, such as rolls {4, and the square 50
shape by the second pair 16 of said unit. In
rolling an elongated shape, the major axis is hori-
zontal, preferably, and in rolling that form into
a square it is desirable to have the bar enter
the rolls (16) with the longer dimension of the 55
cross section vertically disposed.. It is necessary,
therefore, to twist or turn the flattened. rod or
bar substantially 90° before it is presented to the
bite of the square-forming rolls,

An improved guiding device {7 that will effi- 60
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ciently twist or turn the bars the required amount
in order to properly present the same to the
square-shaped forming rolls 16, and which will
do this without unduly straining or otherwise af-
fecting the material of the rods, and which is
readily adjustable to suit conditions in the rolling
operations, is provided between the sets of rolls
14 and 16 of each tandem. Three of these guid-
ing devices or mechanisms are shown in Fig. 1,
disposed between rolls 14 and 16, the latter being,
in this instance, adapted to roll three rods or bars
simultaneously. As these guiding mechanisms are
similar in structure and operation, only one will
be described in detail. '

The guiding mechanism 17 generally comprises
a receiving guide 20, a plurality of turning guides

21, and a delivering guide 22. -In Figs. 1 and 2,

a set of six turning guides 21 is shown, while in
Fig. 3 a set of only three is illustrated. The
number of turning guides may.vary, it being
necessary to provide only a sufficient number to
meet the:requirements of the sike of the rod or
bar, the material thereef, and other similar con-
ditions,

. The receiving guide 20, shown more particular-
ly in Figs. 2 and 9 to 12 inclusive, comprises a
base 24, which is mounted upon a bracket 23,
that is secured to the supporting frame for the
rolls 14, a lower guide member 25 and an upper
guide member, the last in this instance being

- formed in two parts, 26 and 21. The base 24

is provided with parallel longitudinally extending
side plates 28 and 29, a partially closed end 30,
and a pair of opposed uprights 31 and 32, one of
which extends upwardly from each side plate 28
and 28 and forms bearings. for & pivot pin 33.
An internally directed shoulder 34 is provided
on the end portion 30. One of a pair of opposed
ears 35 is formed upon an end of each of the side
plates 28 and 29, adjacent and above the -end
portion 30. Each of the ears 35 is provided with
a transversely directed opening 36, which is
slightly reduced in diameter at the opposed in-
terior sides of the ears sufficiently to prevent a
plunger 37 .from passing therethrough. The
plunger 31, in this instance, is in the form of a
ball and is constantly urged toward the reduced
portion of the opening 38 by a spring 38, so that
a portion of the plunger protrudes through the
opening for a purpose to be hereinafter described.
The spring 38 and plunger 31 are retained in

place by a plate 39, secured upon the outer side

of each of the ears 35.

The lower guide member 25 fits befween the
side plates 28 and 29, and is provided with a
shoulder 40 upon its under surface adjacent one
of its ends. 'The shoulder 40 is adapted to abut
against the shoulder 34, whereby the member
25 is retained against longitudinal movement in
one direction and away from the rolls 4. The
other end of the member 25 is formed to fit the
lower one of the rolls 14 and to receive and guide
the rolled bar upon its upper surface in a groove
41 provided therein. The groove 41 is shaped
to have substantially the same contour as that
of the bar emerging from between rolls 14. ' The
upper guide member 26 is provided with a sim-
ilarly formed groove 42 upon its under surface
which cooperates with the groove 41 to form a
passageway through which the bar may readily
pass. One end of the member 26 is provided with
an ear 43, that is journaled on the pivot pin 33,
whereby the member 26 is hinged to the base 24
and may swing relatively thereto. The other
end of member 26 is provided with transversely

2,023,013 »
directed recesses 44 and 45, one on either side -

thereof. The recesses 44 and 45 are so disposed
that the afore-mentioned protruding portions
of the plungers 31 will be received therein when
the member 26 is in proper bar guiding position, §
relatively to the member 25. The members 25
and 26 when in proper bar guiding position with
respect to each other, as shown in Fig. 12, are
relatively close together at one end and are spaced
apart at the other, whereby a passageway is 10
formed for the bar that gradually diminishes in .
depth toward the delivering end of the guide
member 20, whereat the aligned grooves 41 and
42 of the converging upper and lower guideways
form a restricted passageway to properly direct 16
the bar toward the turning guides 21. Preferably
the laterally elongated pass formed between
grooves 41 and 42 is tipped transversely at a
slight angle to the horizontal adjacent the de-
livering end of the guide member 20, as shown in 20
Figs. 10 and 11, whereas the long axis of the pass

is substantially horizontal adjacent the rolls i4.

A member 27 forming part of the upper guide-
way is also pivoted to the pivot pin 33, which
passes through ears 46 formed on one end of this 26
member. (Fig. 10.) The other end of member
21 is formed to fit the upper one of the rolls 14.’
The member 217 is also provided with a longitudi-
nally extending groove 41, which is disposed with
its longer lateral dimension horizontal to cooper- 80
ate with the portion of groove 4f that is adjacent
the Iower roll {4, The ends of members 26 and
271 are disposed closely adjacent each other in
opposed relation and adjacent and below the pivot
pin 33. A spring 48 is disposed between the op- 38
posed ends of said members to urge the same
apart. The tendency of spring 48 to urge these
members apart insures the engagement of the
rollward end of member 27 with the upper roll
14. Cooperating stop lugs 49 and §0 provided ¢0
on members 26 and 21 respectively, are provided
to limit the vertical swinging movement of mem-
ber 26 about the pivot pin 33. :

BEach bar turning guide 21 includes a frame
member 51, all of these frames being supported 45
upon a common bracket 52 that extends between
the frames in which the rolls {4 and 16 are jour-
naled. Each frame member 51 is provided with
a cover 53, which is hingedly secured thereto by
a pivot pin 54 (Figs. 4 and 5) and may be se- 50
cured in closed position by means of a swing-
gble bolt 55, pivoted at §6, to the frame §1, and
which is adapted to swing into a notch 57 formed
in the cover 53, being retained therein by a nut
§8. A comparatively large, round and longi- 56
tudinally extending opening 59 is provided in each
of the turning guides 21, adjacent the receiving
end thereof, which opening is formed partially in
the frame 5t and partially in the cover 53. Com-
municating with the opening 59 is a smaller one
60, which is likewise partially formed in both
frame 51 and cover 53. -

A pair of bar engaging rollers 61 and 62 are
journaled in secured-together portions of a cy-
lindrically formed member, which fits within the
opening %9 in the frame 51 and cover 53, as
shown in Fig. 5. The rollers 6 and 62 have their
peripheries grooved to conform to the contour of
the bar passing therethrough and are freely ro- 70
tatable, being provided with ball bearings 68.
The cylindrical member, which in this instance,
is formed of portions 63 and 64, is provided with
axially directed notchies 66 that traverse the pe-
riphery of portion 64 and are equally spaced %5

60
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¢ sart peripherally thereabout. A lug 67 is pro-
ided upon a transversely slidable adjusting block
58, which is housed in a part of the cover 53.
The lug 67 is adapted to be received in any one
of the notches 66, which are so arranged with
respect to the axes of the rollers 61 and 62 that
these rollers may be positioned with the major
axis of the opening formed therebetween dis-
posed at varying angles from the horizontal.

An adjusting screw 69 threadingly cooperates
with block 68 and when rotated moves the block
68 tangentially with respect to the portions 64,
which movement, due to the engagement of the
lug 67 in one of the notches 66, will swing the
cylindrical roller carrying member to finely ad-
just the angular disposition of the aforesaid bar

receiving opening formed between the opposed .

faces of the rollers 61 and 62. Suitable nuts 70
are provided to lock the screw 69 in. position.
The cover 53 may be caused to clampingly engage
the cylindrical roller supporting member to retain

. it in its adjusted position, by tightening the nut

58 of the cover securing bolt 56.

A cylindrically fcrmed member T{ is similarly,
disposed in the opening 60, provided in the frame-

§{ and cover 53, and is also adapted to be clamped
therein by means of the engagement of the cover

- §3 therewith upon tightening the nut 58 upon the

bolt 55. The member 11 is provided with a flared
bar receiving opening 12, the larger end of the
fiared opening being disposed adjacent the rollers
&f and 62, in order to readily permit the entrance

" of the bar therein. The member T{ is rotatably

adjustable within the opening 68, by the coopera-
tion of a lug 13 with peripherally spaced apart
notches 14 formed in its periphery. The Iug 13

" is formed upon a slidable block 15, which is de-

tachably housed in a portion of the cover 53, and
is adapted to be moved by means of a screw 76,
which is provided with lock nuts 17.

The plurality of notches provided in both of
the above described cylindrical members permits
the setting of the same to dispose the openings
therein at various angles, whereby when a plu-
rality of the bar turning guides 2{ are provided
between sets of rolls, such as (4 and 16, the bar
may be turned gradually from a horizontal po-
sition to a vertical one. = The provision of the ad-
justing screws 69 and 76, and cooperating lugs 61
and 13 and notches 66 and 14, permits of a fine
adjustment when such is desired. The provi-
sion of a readily openable cover 53, permits the
removal of the roller supporting member and
guide member 71 from the frame 5i, either for
resetting the lugs in different notches or to re-
place these members by others when this is de-
sirable. - .

The slightly modified form of turning guide
shown in Figs. 7 and 8, differs in structure from
that shown in Figs. 4, 5, and 6, in that the cy-
lindrical member 80 thereof is made in one piece
instead of two and in that the portions 81 and 82
of the cover 83, which house the adjusting screws

84 and 85 respectively, are disposed horizontally -

instead of at an angle to the horizontal. The
cover securing bolt 86, due to this difference in
disposition of the portions 8f and 82, is, there-
fore, somewhat longer than the bolt 55, but is
adapted to operate in a similar manner.

The provision of a one-piece ring-shaped roller

_carrying member 80, provides a somewhat more

rigid structure and may be more accurately and
readily formed during the manufacture thereof.
The rollers 81 and 88, in this instance, are sepa-
rable from their shafts 89 and 90 respectively,

3

being - secured thereto by set screws 8{. Suit-
able ball bearings 92 are provided for the shafts
89 and 90. The ball bearings 92 are seated in
recess 93 formed in the walls of an opening 94,
in which the rollers 87 and 88 are disposed. 5

The delivery guide 22 comprises a base member
100, between the vertically disposed side portions
f0i and 102 of which is clamped a pair of guide
blocks 103 and (04, by means of clamp screws 105. |
(Fig..14.) 'The base 100 is supported adjacent 19
rolls {6 upon a bracket 106 that is suitably secured
to the machine frame in which the rolls 16 are
journaled. The blocks 163 and 104 are retained
in place against vertical displacement by means
of a strap 109 that is secured to the side portions 15
{08 and 102 by means of bolts 110 and 11{ re-
spectively, the nuts 112 of which may be removed
to permit the removal of strap 109 and of blocks
{063 and (04, when this is desirable. The blocks
103 and 104 are each provided with a groove 113 2o
that substantially conforms to the contour of the
bar to be passed therethrough and when. in place
these grooves are in opposed relation to provide
a guideway for this bar. The guideway, so
formed, is disposed with its longer dimension 2§
substantially vertical. The delivering end {14 of
each of the blocks 103 and 104 is formed to fit the
peripheral shape of the rolls 16, in order that the
bar passing therethrough may be properly guided
toward and into the pass of the rolls 16, which 3¢
pess is in line with the guide passage. .

The provision of a releasable upper guide part
26 for the receiving guide 28, permits the bar
being rolled to escape in the form of a loop
should its travel through the guide mechanism 35
between the rolls 14 and 16 be interfered with or
blocked. Due to the latch formed by the spring
pressed plungers 37 that engage the recesses 44
and 45 formed in the delivery end of part 26, this
part is releasably retained in position but may 40
swing upwardly if sufficient pressure be placed
thereon to compress springs 38 to permit the
release of plungers 37 from the recesses 44 and
45. Such a condition occasionally arises when
rod mills of this type are operated, and without 45
such a provision there is a liability. that the ma-
chine parts will be seriously. damaged.. In the
present invention, when such a loop forms, the
operator’s attention is attracted. and the mill is
immediately shut down. The provision.of readily &0
removable guiding rollers and guides, as pre-
viously mentioned, together with the readily re-
movable delivery guide blocks, facilitates the
removal of the jammed rod or bar material dis-
posed between the rolls 14 and 16 when such a 65
condition arises. Valuable time is saved, due to
the features of this invention, in clearing such a
condition, inasmuch as the entire train of guide
members may be removed simultaneously, to-
gether with the bar or rod disposed therein. This 60
may be accomplished by cutting the bar at the '
receiving guide substantially at the start of the
loop so formed, opening all of the covers 53 to
permit the removal of the bar-embracing turn-
able members, removing the strap 109, and after 656
loosening the set screws 105, removing thz blocks
103 and 104 and then cutting the bar off adja-
cent the roll 16. The bar between the rolls 4

" and 16 so cut from the remainder may then be

lifted out of the mill, together with all of the 7@
turnable members (which in this case are cyl-
indrical), which members can be released from
the bar piece when convenient. Other cyiindrical
bar guiding members are preferably on hand to
replace those so removed, in order that the lapse 76
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of time between the stopping of the mill and its\
continuance be reduced to a minimum.

By means of the adjustable turning guides, a
bar may be gradually turned in its passage from

‘& set of rolls 14 to enter the set of rolls 16, with-

out placing undue strain upon the material
thereof. This turning of the bar is illustrated
in Fig. 15, wherein is shown at 120 the elongated
cross-section of a bar shortly after leaving rolls

14, and at 121 the position of the bar as it enters -

rolls 16, the intermediate views substantially

showing various steps in its turning movement

during its passage through one of the guide de-
vices 17. In rolling certain material, for instance

" one that is comparatively soft, the turning of

the bar may be effected by the use of only a
small number of twister sections 21. Such an ar-
rangement is shown in Fig. 3. These sections,
as before, are preferably complete units each hav-
ing a housing, with chambers therein for the bar
guiding members, said housings being closely set
in rectilinear relation and individualiy removable
but forming parts of the bar guide housing as a
whole.

The provision of rod or bar guiding means such
as above described, that comprises the receiving
guide 20, turning guides 21, and delivering guide
22, permits the efficient use of tandem mills such
as 10 and 1, wherein the pairs or other sets of
rolls may be comparatively closely disposed ad-
jacent each other. Such an arrangement per-
mits the use of one motor {3 for two sets of rolls,
by the use of reduction gears 2, whereby con-
siderable floor space is saved, as well as equip-

. ment cost.

The. invention is obviously not limited to a
bar gulding device which twists an elongated bar
cross-section from a horizontal to a vertical posi-
tion. In some cases an elongated shape can be
turned from a vertical to a horizontal position
or from one angular or intermediate position to
another or to a vertical or horizontal position, or
from a vertical or horizontal position to an angu-
lar position. In fact, the invention is not limited
in all of its aspects to a bar guiding device which
twists the bar, nor to a device for guiding the
bar rectilinearly. Neither is it limited in all as-
pects to use with a bar cross-section such as
that shown, the description in this respect being
merely by way of example.

I do not claim herein the method of rolling
bars as described in my Patent No. 1,968,670,
dated July 31, 1934.

While I have shown and described a preferred
embodiment of my invention, it is to be under-
stood that it is not-to be limited thereto in all
of the details shown, but is capable of modifica~-
tion and variation within the spirit of the in-
vention and the scope of the appended claims.

What I claim is:

1. In a rod mill, two sets of rolls, and mate-
rial guiding mechanism disposed between said
sets of rolls, said guiding mechanism comprising
aligned rod receiving, rod turning and rod de-
livering guides, said rod receiving guide being
adapted to permit the escape of the rod there-
from and said rod delivering guide being adapted
to permit. the removal of the rod therefrom in
a direction transverse to its longitudinal axis.

2. In a rod mill, two sets of rolls, and mate-

rial guiding mechanism disposed between sald

sets of rolls, said guiding mechanism compris-
ing aligned rod receiving, rod turning and rod
delivering guides, said rod receiving guide being
adapted to permit the escape -of the rod there-

2,028,918

from, said rod turning guide being adapted to
permit -the removal of the rod therefrom in &
direction transverse to its longitudinal axis.

3. In a rod mill, two sets of rolls, and mate-

rial guiding mechanism disposed between said s

sets of rolls, said guiding mechanism compris-
ing aligned rod receiving, rod turning and rod
delivering guides, said rod receiving guide being
adapted to permit the escape of the rod there-
from, said rod turning guide and said rod de-
livering guide being adapted to permit the re-
moval of the rod therefrom in a direction trans-
verse to its longitudinal axis.

4. In a rod mill, rod reducing rolls, a guiding
mechanism to receive the rod from said rolls in-
cluding a pair of rollers having a passageway
therebetween, and & member having a rod pas-
sageway therein, the axis of which is in align-
ment with the passageway between said rollers,

and means to turn said member about its axis 29

relatively to said rollers.

5. In a rod mill, rod reducing rolls, a guid-
ing mechanism to receive the rod from said rolls
including a pair of rollers having & passageway

therebetween, and a member having a rod pas- o

sageway therein, the axis of which is in align-
ment with the passageway between said rollers,
means to turn said rollers about the axis of the
passageway therebetween, and means to turn .

]

said member about its axis relatively to said [T

rollers.

6. In s rod mill, rod reducing rolls, a guiding ~
mechanism to receive the rod from said rolls in-
cluding a pair of rollers having a passageway

therebetween, and a member having a rod pas- g

sageway therein, the axis of which is in align- -
ment with the passageway between said rollers,
means to turn said rollers about the axis of the
passageway therebetween, and means to turn
said member about its axis relatively to said roll-
ers, and common means to releasably clamp said
member and said rollers in any position to which
the same are turned.

7. In a rod mill, a plurality of sets of rod re-
ducing rolls, one set being in alignment with an-
other set, rod guiding mechanism between said
sets, said rod guiding mechanism comprising a
plurality of adjustable rod turning guide mem-
bers, said members being adjusted at gradually
increasing angles from the horizontal as they
progress from one set of rolls to the other.

8. In a rod mill, a plurality of sets of rod re-
ducing rolls, one set being in alignment with an-
other set, rod guiding mechanism between said -
sets, said rod guiding mechanism comprising &
plurality of ad;ustable rod turning guide mem-
bers, a support for each of said guide members,
and means to individually adjust such supports
to set successive guide members at different
angles to the horizontal.

9. In a rod mill, a plurality of sets of rod re- 6o

ducing rolls, one set being in alignment with an-
other set, rod guiding mechanism between said
sets, said rod guiding mechanism comprising a

plurality of adjustable rod turning guide mem- 8

bers, a support for each of said guide members,
and means to individually adjust such supports
to set successive guide members at different
angles to the horizontal, and means to releasably

10. In a rod mill, a plurality of sets of rod
rolling means, one set being adjacent another, a
plurality of rod ‘turning guides disposed between
said sets, each of said rod turning guides being

" retain said supports in their adjusted positions. 70

adjustable fo dispose the rolled rod with its trans- ¢g
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verse axis at an angle to the horizontal, succes-
sive guides being adjusted’ to progressively in-
crease the aforesaid angle of the rolled rod from
one set of rod rolling means to the other.

11. A bar guiding device having a receiving
element, a delivery element, a twisting device
interposed between said elements, and means as-
sociated with the bar guiding device-to permit
removal of the bar in a lateral direction from
said receiving element, said delivery element and
said twisting device.

12. A bar guiding device having a receiving
element, a separate delivery element, and a sepa-
rate intermediate element, all of said elements
being provided with movable devices permitting

the lateral removal of the bar, one of said ele-

ments being constructed to permit outward locp-
ing of the bar when it encounters a predeter-
mined amount of resistance to its longitudinal
movement. .

13. A bar guiding device comprising a receiv-
ing element, a delivery element, and a separate
twister element interposed between said first
named elements and comprising a number of
individually removable aligned sections, each
section having separately adjustable guides
therein.

14. In a bar guiding device, a plurality of in-
dividually removable bar twisting sections ar-
ranged in a straight line, and an angularly ad-
justable bar guiding device enclosed in each
section, each of said devices being adjusted at a
different angle whereby the bar is automatically
twisted during its passage through said sections.

15. In a bar guiding device, a plurality of in-
dividually, removable bar twisting sections, and
an angularly adjustable bar guiding device re-
leasably clamped in each section and trans-
versely removable therefrom, each of said devices
being adjusted at a different angle whereby the
bar is automatically twisted during its passage
through said sections. ) :

16. A bar twisting section comprising a hous-
ing, and angularly adjustable rolls enclosed in
said housing, a part of said housing being hinged
to the remainder thereof and being swingable
about said hinge to permit the transverse re-
moval of said rolls.

17. A bar twisting section comprising a hous-
ing an angularly adjustable bar guiding block en-
closed in said housing, and means carried by said
housing to engage and angularly adjust said
block, a part of said housing being hinged to the
remainder thereof and being swingable about
said hinge to permit the lateral removal of said
bar guiding block.

18. A bar guiding device having a housing, a
plurality of pairs of angularly adjustable rolls
in said housing, a plurality of angularly adjust-
able bar embracing and guiding blocks in said
housing, said blocks, alternating with said pairs
of rolls. '

19. In a bar guiding device, a twister section
comprising a housing having adjacent chambers,
a pair of angularly adjustable bar guiding rolls
in one of the chambers, and an angularly adjust-
able bar guiding block in the other chamber.

20. In a bar guiding device, a twister section
comprising a housing having adjacent chambers,
a pair of angularly adjustable bar guiding rolls
in one of the chambers, and an angularly adjust-

able bar guiding block in the other chamber, said
rolls and said block being laterally removable
from their respective chambers and from the
housing.

21. In a bar guide, 2 housing, bar guiding ele-
ments swingably mounted in said housing each
having a bar receiving opening therein, the axes
of which are in alignment, means to individually
swing each of said-elements about its axis to ad-

;3

just the elements relatively to each other, and 10 .

means to disconnect said swinging means from

said elements and permit their removal from said

housing. '
22. In a bar guide, a housing, a pair of bar

‘guiding elements swingably mounted in said hous- 15

ing each having a transversely elongated bar re-
ceiving opening therein, the axes of which are in
alisnment, and means mounted in said housing
to individually and angularly adjust each of said
elements about the axis thereof. 20

23. A bar guiding device having a guideway
therethrough defined by a lower element and an
upper element, said upper element being in two
parts pivotally secured at their opposing ends to
a common pivot, cne of said parts being upward- 25
ly swingable away from said lower element, and
means to releasably retain said swingable part
against upwardly swinging movement.

24. A bar guiding device having a guideway
therethrough defined by a lower element and an 30
upper element, said upper element being in two
parts pivotally secured at their opposing ends
to a common bivot, one of said parts being up-
wardly swingable away from said lower element,
means disposed between the opposing ends of said 35
parts of said upper element continuously urging
the same apart, and means to releasably retain
said swingable part against upwardly swinging
movement.

25. In a rolling mill, spaced apart sets of ma- 40
terial reducing rolls, material guiding means be-

- tween said rolls comprising a plurality of pairs

of cooperating elements, each pair receiving the
rolled material from the preceding pair and turn-

-ing it about its longitudinal axis part of a total 45

predetermined amount during its passage from
one set of rolls to the other, and means to ad-
just each pair of cooperating elements to vary
the turning effect thereof.

926. In a bar guide, an openable housing hav--50
ing a swingable part, a bar guiding element in
said housing and engaged by said swingable part,
and means, mounted in said swingable part and
movable therewith, to rotate said bar guiding
element with respect to said housing.

27. A rolling mill guide comprising a stationary
guide having a twisting passageway formed
therein for initially rotating a rolled bar of metal,
and a pair of rotating guides adapted to.com-
plete the desired angular rotation of the bar. . 60

28. The combination with a pair of roils hav-
ing a pass formed therein, a stationary guide
having 2 twisting passageway formed therein in
line with the pass having less twisting angle ca-
pacity than the minimum required, roller twist- 65
ing guides arranged in alignment with the twist-
ing passageway capable of imparting a greater
twist angle than required, and means for adjust-
ing the roller twisting guides.
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