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UNITED STATES
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PATENT OFFICE.

FREDERICK MILLS, OF EBBW VALE, ENGLAND.

APPARATUS FOR MOVING RAILS, &c., IN RELATION TO THE ROLLS OF ROLLING-MILLS.

SPECIFICATION forming part of Letters Patent No. 763,307, dated June 21, 1904.
' tuplication fled July 8, 1908, Serial No, 164,750, (No model.)

To all whom it may concern:

Beit known thatI, Freperick Mrurs, asub-
ject of the King of Great Britain and Ireland,
residing at Kbbw Vale, in the county of Mon-
mouth, England,haveinvented Improvements
in Apparatus for Moving Rails and other Ar-
ticlesin Relation to the Rolls of Rolling-Mills,
ot which the following is a specification.

This invention has for its object to provide
improved apparatus for turning and other-
wise moving rails and other articles in rela-
tion to the rolls of rolling-mills. Apparatus
for this purpose according to this invention
comprises a head including a gripping and
turning device, a carriage mounted for mov-
ing toward and away from the rolls, a slide
mounted on the said carriage and having se-
cured to it the said head, means for moving
the said slide on the said carriage and par-
allel to the rolls, means for causing the said
device to grip the article, and means for caus-
ing the said device to rotate the article so
gripped. - :

Figures1 to7, inclusive, of the accompany-
ing illustrative drawings represent an ex-
ample-of apparatus according to this inven-
tion. Fig. 1 is. a sectional longitudinal ele-
vation, Fig. 2 a plan, and Fig. 3 a sectional
transverse view, of the head and its slide
and carriage, while Figs. 4, 5, 6, and 7 are
sectional views representing parts of the head
in four different positions. Tigs. 8 and 9
are respectively a diagrammatic plan and a
diagrammatic elevation illustrating the po-
sition of the apparatus in relation to.the rolls
and live rollers of a mill and the provision of
hydraulic cylindersfor operating the carriage,
and Fig. 10isa corresponding end view. - Fig.
11 illustrates diagrammatically the employ-
ment of a weight for withdrawing the car-
riage from the rolls.

The head in the example shown in Figs. 1
to 7, inclusive, comprises a casing formed
of two parts 1 and 2, placed one in front of
the other and each provided with a central
aperture 3 and a lateral gap 4, opening into
it, the aperture and the gap of one part be-
ing opposite to those of the other part, so that
the article to be gripped can be inserted lat-
erally into the apertures. Projecting inwardly

[ from the front or back wall, as the case may

be, of each part is a partly-cylindrical por-
tion 5, Fig. 3, on each of which is mounted a
plate 6 6% having secured to it a toothed an-
nulus 7 7%, the plate and the annulus having
a lateral gap corresponding to the gap in the
part of the casing on which it is mounted and
the two plates being mounted so that in their
normal position they will have their gaps op-
posite to each other. Each of the plates 6 6*
has projecting from it toward the other plate
two diametrically opposite pins 8, and on the
four pins 8 there are mounted two links 9,
having slots 10, entered by the pins, each link
being mounted on one pin of each plate and
the two links being parallel and diametrically
opposite to each other, so that by turning the
two plates 6 6% in relation to each other the
two links 9 can be moved toward or away
from each other, so as to grip or to release
the article, as required, and that by rotating
the two plates simultaneously the article so
gripped can be turned. Xach plate 6 6*is
shown provided with two lugs 8 6° ecach of
which is provided with a slot 6%, as shown in
Fig. 4, to accommodate the corresponding
link 9 and which serve partly to limit the
relative rotation of the plates 6 6 in one di-
rection. and partly to keep them at the de-
sired distance apart. The links 9 may be
straight in some cases, as shown in Figs. 4 to
7, inclusive, and in others they may be other-
wise shaped to suit the section of the articles
to be gripped. Instead of being mounted to
rotate or partially rotate on inwardly-pro-
jecting portions 5 of a casing, as described,
the plates 6 6* might be made to fit the inter-
nal cylindrical surface of a casing. The cas-

ing 1 2 of the head is secured to a slide 11, -

which is mounted on a carriage 12, on which
it can be moved longitudinally by means of
a hydraulic cylinder 13, the ram 14 of which
is secured at 15 to the carriage 12. For par-
tially rotating the plates 6 6% as required,
the toothed annuli 7 7* engage two racks, of
which one, 16, is connected to the ram 17 of
a hydraulic cylinder 18, attached to a slide
19, which is mounted on the slide 11.  On the
slide 19 is a projection 19, to which is con-
nected, on the one hand, the other rack 20 and,

55

6o

65

75

75

8o

85

90

95

100



10

I5

20

25

30

35

55

60

on the other hand, the planger 21 of a hy-
draulic cylinder 22, secured to the slide 11.

The carriage 12 in the example is composed
ot a longitudinal beam, on which the slide 11
is mounted, and two transverse end members
23, provided with traveling rollers 24 and 25,
mounted on rails 26. To keep the machine
parallel to the rolls during its movement,
one—rviz., 25—of the traveling rollers of each
end member 23 is provided with teeth for en-
gagement with teeth with which the rails 26
are furnished, and the two traveling rollers
25, provided with teeth, are connected rig-
idly together by a shaft 273 but other means
may be provided for the purpose stated. Hy-
draulic eylinders 28, Figs. 8 and 9, and rams
29 may be provided for moving the carriage
toward and away from the rolls 30 of the
mill.  In some cases I provide a device for so
operating the proper hydraulic ram as to re-
lease the article automatically on its being
caught by the rolls. The provision of such
a device is illustrated in Figs. 8, 9, and 10,
31 being a bell-crank lever arranged to be
struck and operated by the carriage 12 onits
nearing the rolls 30, and 32 a link connecting
the lever 31 with the lever 33 for controlling
the valve of the hydraulic cylinder 18. The
carriage may be so weighted that it will travel
away from the rolls 30 of the mill on its re-
lease if the action on the article of the live
rollers of the mill be relied on to advance the
carriage and its head. TFig. 11 illustrates the
carriage so weighted, 34 being a 'weight sup-
ported by a chain 35, of which one end is
fixed at 36 and the other end is attached to
the carriage at 37, while the chain is sup-
ported at an intermediate point by a guide-
pulley 38.

Although it has been stated that the pins 8
aresecured to plates connected to toothed an-
nuli, toothed annuli may be employed with-
out plates and the pins project directly from
the toothed annuli.  Other means than those
described may be provided for rotating or
partially rotating the plates or annuli. In-
stead of hydraulic means such as described
for moving various parts steam, electrical,
or pneumatic apparatus may be provided.
Again, instead of having lateral gaps to the
apertures of the head the apertures of the
casing and the plates of the head may be en-
tirely encircled thereby. In thiscase the ar-
ticle to be moved will enter the Lead endwise.
The operation of the apparatus described is
as follows: To move an article 89—for ex-
ample, a rail—the head is advanced until the
aperture of the head surrounds the article, as
shown in Fig. 4. The rack 16 is then operated
by means of the hydraulic ram 17 to cause
the corresponding plate 6* to rotate into the
position shown in Fig. 5, so as to cause the
two links 9 to approach each other and grip
the article 39.  To turn the article, the slide
19 is traversed by means of the hydraulic ram

in Fig. 6.

763,307

21 in order to operate both of the racks 16
and 20, and thereby to turn both of the plates
6 6" simultaneously into the position shown
At the same time or subsequently
the slide 11 is moved by means of the cylin-
der 13 so as to bring the article opposite to
the groove of the rolls 30 that it is desired
to enter. The carriage is then moved toward
the rolls by means of the cylinders 28, Figs.
8, 9, and 10, if they are employed, or 1f they
are not employed by the mere action on the
article of the live rollers 40 until the article is
gripped by the rolls 30. When thisisdone,the
article isreleased by the operator by means of
the lever 33 of the cylinder 18, orif the operator
fails to do so the carriage strikes against the
lever 81, and so releases the article automat-
ically. The parts are shown in Fig. 7 in the
position that they occupy when the ram 17 of
the cylinder 18 has been moved fully back so
as to move the links 9 apart to their full extent.

Heads such as described for moving rails
or other articles may be employedin appara-
tus otherwise differing from that hereinbefore
indicated. ,

What I claim is— :

1. Inapparatus for moving an article inre-
lation to the rolls of a rolling-mill, the com-
bination of a gripping and turning device,
having a central aperture and a lateral gap
which opens into said aperture and through
which the article to be moved can be inserted
sidewise into said central aperture in which
it can be held, and means for rotating said
gripping and turning device.

2. In apparatus for moving an articlein re-
lation to the rolls of a rolling-mill, the com-
bination of a gripping and turning device
through which the article to be turned can ex-
tend, and by which it can be held, means for
moving said device toward and from said rolls,
means for moving said device parallel to said
rolls, and means for rotating said device after
the same has been engaged with the article
to be moved. .

3. In apparatus for moving an article inre-
lation to the rolls of a rolling-mill, the com-
bination of a head including a gripping and
turning device, a carriage, means for moving
said carriage toward and away from said rolls,
a carrier mounted on said carriage and having
said head secured to it, means for moving said
carrier on said carriage and parallel to said
rolls, means for causing said device to grip
said article, and means for causing said device
to rotate said article when gripped thereby.

4. In apparatus for moving an article in re-
lation to the rolls of a rolling-mill, the com-
bination of two bodies rotatable about a com-
mon axis of which one is capable of being
turned backward and forward in relation to
the other, and two links of which each has a
pin-and-slot or like connection with each of
said bodies so that by rotating one of said
bodies in relation to the other said links can
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be caused to approach each other-and so to
grip said article, and that by then rotating
both of said boches simultaneously in the same
direction and at the same speed said article so
gripped can be rotated.

5. In apparatus for moving an article in re-
lation to the rolls of a rolling-mill, the com-
bination of two bodies rotatable about a com-
mon axis, of which one is capable of being
turned backward and forward in relation to
the other, and two links of which each is con-
nected to each of said bodies so that by rotat-
ing one of said bodies in relation to the other
said links can be caused to approach each
other and so to grip said article.

6. Inapparatus formoving an article in re-
lation to the rolls of a rolling-mill, the com-
bination of two bodies rotatable about a com-
mon axis, of which one is capable of being
turned backward and forward in relation to
the other, twolinksof which each is connected
to each of said bodies so that by rotating one

.of said bodies in relation to the other said

links can be caused to approach each other
and so to grip said article, and means for ro-
tating said bodies in the manner indicated.

7. Inapparatus for moving an article in re-
lation to the rolls of a rolling-mill, the com-
bination of two bodies rotatable about a com-
mon axis, of which one is capable of being
turned backward and forward in relation to
the other, stops for limiting the movement of
one of said bodies in relation to the other in
one direction, and two links of which each is
connected to each of said bodies so that by ro-
tating one of said bodies in relation to the
other said links can be caused to approach each
other and .so to grip said article.

8. In apparatus for moving an article in re-
lation to the rolls of a rolling-mill, the com-
bination of two bodies rotatable about a com-
mon axis, of which one is capable of being
turned backward and forward in relation to
the other and each is provided with teeth ar-
ranged around its axis of rotation, two links
of which each is connected to each of said
bodies so that by rotating one of said bodies
in relation to the other said links can be caused
to approach each other and so to grip said
article, two racks of which each engages the
tecth of one of said bodies, means for moving
one of said racks lonoltudlnally in relation to
the other, and means for moving both of said
rackslongitudinally together at the same speed
and in the same direction.

9. In apparatus for moving an article in re-
lation to the rolls of a rolling-mill, the com-
bination of two bodies rotatable about a com-
mon axis, of which one is capable of being
turned backward and forward in relation to
the other and each is provided with teeth ar-
ranged around its axis of rotation, two links
of which each is connected to each of said
bodies so that by rotating one of said bodies
in relation to the other said links can be caused

S

to approach each other and so to grip said ar-
ticle, two racks of which each engages the
teeth of one of said bodies, a carrier to which
one of said racks is connected, a motor by
means of which said carrier and thereby the
last-mentioned rack can be moved so as by
means of the latter to rotate the correspond-
ing one of said bodies, and a motor which is
carried by said carrier and by means of which
the other of said racks can be moved longitu-
dinally.

10. Inapparatus for moving an article in re-
lation to the rolls of a rolling-mill, the com-
bination of a head, two rotatable bodies which
are mounted on said head so as to be capable
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the other, and about a common axis,and of

‘which each has a set of teeth arranged round

its axis of rotation, two links of which each
is connected to each of said bodies so that by
rotating one of said bodies in relation to the

85

other said links can be caused to approach

each other and so to grip said article, two
racks of which each is in engagement with
the teeth of one of said bodies, a carrier to
which one of said racks is attached, hydraulic
means for connecting the other of said racks
with said carrier and for moving the former
s0 as to rotate the corresponding one of said
bodies, and hydraulic means for moving said
carrier so as to rotate both of said bodies
simultaneously by means of said racks.

11. For moving an article in relation to the
rolls of a rolling-mill, the combination of a
head having a central aperture with a lateral
opening thereinto, a device mounted on said
head and adapted to grip and to turn said
article, means for moving said head and de-
vice toward and away from said rolls and
means for automatically releasing said article
from said device on its approaching said rolls.

12. Inapparatus for moving anarticle inre-
lation to the rolls of a rolling-mill, the com-
bination of two bodies rotatable about a com-
mon axis, of which one is capable of being
turned backward and forward in relation to
the other, two links of which each is connected
to each of said bodies so that by rotating one
of said bodies in relation to the other said
links can be caused to approach each other
and so to grip said article, a motor for rotat-
ing one of said bodies in relation to the other
of said bodies, means for moving said device
toward and away from said rolls, and means
tor automatically controlling said motor so as
to release said article on its approaching said

.rolls.

13. Inapparatus for moving anarticle in re-
lation to the rolls of a rolling-mill, the com-
bination of two bodies rotatable about a com-
mon axis and each provided with a central ap-
erture and a lateral gap opening thereinto,
two links of which each is connected to each
of said bodies so that by rotating one of said
bodies in relation to the other said links can
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be caused to approach each other and so to
grip said article, and bearings on which said
bodies are mounted to rotate and which are
provided with respective apertures and lateral
gaps opening thereinto, the aperture and the
ap of one of said bearings being respectively
opposite to those of the other thereof and the
gaps of said bodies being so arranged that
when they are opposite to the gaps of said
bearings, said links are comparatively remote
from each other, so that said article can be
inserted laterally into said apertures.

14. Inapparatusformoving an articlein re-
lation to the rolls of a rolling-mill, the com-
bination of two bodies rotatable about a com-
mon axis, of which one is capable of being
turned backward and forward in relation to
the other, two links of which each is con-
nected to each of said bodies so that by ro-
tating one of said bodies in relation to the
other said links can be caused to approach
each other and so to grip said article, two
bars of which each is in engagement with one
of said bodies so as to be adapted to rotate it,
means for moving one of said bars longitudi-
nally in relation to the other, and means for
moving both of said bars longitudinally to-
gether at the same speed and in the same di-
rection.

15. Inapparatus for movinganarticle in re-
lation to the rolls of a rolling-mill, the com-
bination of two bodies rotatable about a com-
mon axis, of which one is capable of - being
turned backward and. forward in relation to
the other, two links of which each is con-
nected to each of said bodies so that by ro-
tating one of said bodies in relation to the

768,307

other said links can be caused to approach
each other and so to grip said article, two
bars of which each is connected to one of said
bodies so as to be adapted to rotate it in either
direction, a carrier to which one of said bars
is connected, a motor by means of which said
carrier and thereby the last-mentioned bar

can be moved so as by means of the latter to

rotate the corresponding one of said bodies,
and a motor which is carried by said carrier
and by means of which the other of said bars
can be moved longitudinally. _

16. In apparatusformovinganarticlein re-
lation to the rolls of a rolling-mill, the com-
bination of two bodies rotatable about a com-
mon axis of which one is capable of being
turned backward and forward in relation to
the other, two links of which each is con-
nected to each of said bodies so that by ro-
tating one of said bodies said links can be
caused to approach each other and so to grip
said article, two bars of which each is in en-
gagement with one of said bodies so as to be
adapted to turn it as aforesaid, a carrier to
which one of said bars is attached, hydraulic
means for connecting the other of said bars
with said carrier and for moving the former
so as to rotate the corresponding one of said
bodies, and hydraulic means for moving said
carrier sc as to rotate both of said bodies si-
multaneously by means of said’ bars.

Signed at United States consulate, Cardiff,
this 12th day of June, 1908.

: FREDERICK MILLS.

‘Witnesses:
Harry Morean THomas,
J. W. Craven.

40

50

55

6o

65




