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17 Claims.

This invention pertains to apparatus for auto-
matically guiding and maintaining in alignment,
continuous and rapidly moving strip material,
especially relatively thin, cold metal strip, such
ali steel strip employed in tin plating and the
like.

In the tin plating and brightening of steel strip
in a continuous process, the strip must be fed
over rollers at a relatively high rate of speed
through an extensive assemblage of cleaning
baths, scrubbers, plating baths, brightening ap-
raratus, etc., varying in aggregate length, de-
pending upon the installation, from a few hun-
dred to as much as a thousand feet or more, the
strip being fed therethrough at rates up to 200
feet or more per minute. In the absence of spe-

“cial guiding means, it would be impractical to
feed the strip continuously over such lengths
and at such speeds, owing to the fact that the
strip would swing laterally past the ends of one
or more of the feed or idler rolls and jam against
the supports thereof, thereby causing the strip
to crumple, jam and tear, and thus to accumu-
late at this juncture into a confused mass of
shapeless metal which Would stop the entire op-

" eration. =1

Although, various types of mechanical guides
are known in which the impact of the strip-
against a contact or guide paddle furnishes the
exclusive source of power or energy for adjust-
ing the guiding mechanism, such types of guides
are wholly impractical for use under the condi-

tions and at the strip speeds above referred to,
since the impact force required to thus mechan-

1cally adjust the guide is sufficient to bend and :

tear-the strip with the deleterious results above
stated.

The . present inventlon ‘provides automatic

10
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roller guides the strio back to substantially its -

normal and desired path. Such power means
may be arranged to move the roller axis in

“either direction as required, under the control of
means operated by and in approximate accord-

ance with the drifting movements of the strip.
The power means may comprise, for example, an
hydraulic piston operated by water or other fluid
pressure under the control of valves which in.
turn may be opened and closed by contact pad-
dles responsive to the drifting movements. Pref-
erably the arrangement is such that as the piston
moves through a short distance in the process of”
correcting the drift of the strip, a follow-up device
connected to the piston will act to shut off the hy-
draulic actuating pressure applied to the piston,

‘thereby to prevent any abnormal corrective move-

ments of the guide roller and lateral “hunting”.
movemefits of the strip. Also in this way the
corrective movements. of the guiding roller may
be applied step-by-step in small steps, which
may be automatically repeated only so long as
the extent of the drift of the strip requires ad-
justment. In other words upon & small correc-

3 ‘tive movement of the control apparatus, the ap-

paratus in effect automatically tests the results
of such movement, and the movement is re-
peated in the same direction, only if the drift
of the strip is great enough to demand such rep-
etition. Moreover, according to the invention,

* as the strip is being restored to its normal path,

" -the power"

guides in which power from an auxiliary source .

is employed automatically to adjust the guiding
mechanism in response fo an extremely slight
impact of the strip against contact paddles dis-
posed in opposite sides thereof, the required im-

40

eans as controlled by the p051tion of -
the strip, also acts to restore the
its normal position ready for a

uide roller to
/ot%xer corrective
movement in either direction.

Means other than a valve ctuated hydraulic
piston may be employed as the auxiliary source
of power for. adjusting the étrip guide roll. For
example, a reversible electrical motor may be
used which is energized in one or the other di~
rections of rotation as required, upon closure of

' mechanically actuated contacts-due to impact of

pact being so slight that the strip can not be -

bent or injured or produce jamming in conse-
quence of the impact. In accordance with the
- invention, the strip passes under a roller or equiv-~
alent guiding member extending transversely of,
and normally at right angles to the desired di-
‘rection of travel of the strip, and as the strip
tends to drift to one side or the other; the axis
. of the roller in respect to the path of the strip
is automatically varied by the auxiliary power
source, from a normal right angle position to
-such an extent and in such direction that the

the strip against the contact paddles; or the
motor may be similarly energized by a pair of
photoelectric cells so arranged on oppostie sides
of the strip respectively that the strip intercepts

_ light beams directed onto the cells as the strip

6%

drifts to one side or the other of its normal path
of travel. However, such arrangements do not
operate so satisfactorily, particularly at high strip
speeds, as the hydraulic piston arrangements in
accordance with. the preferred modifications of
the invention described more in detail herein-
after.

Various further and more specific objects fea-
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tures and advantages of the invention will ap-

pear from the detailed description given below,
taken in connection with the accompanying
drawings forming a part of this specification and
illustrating merely by way of example certain
embodiments of the invention. The invention
consists in such novel features, methods, arrange-
ments and combinations of part.s as are shown
and described herein. ~

"In the drawings,

Fig. 1 is & plan view of. one form of the appa-
ratus of the invention, Fig. 2 is a side view there-
of; Figs. 3 and 4 are sectional views taken sube

5

toward and contacts pnddle 22, the operation

of the mechanism is such as to shift the axis -
- of the roller 21 toward the left as viewed in

Fig. 1, and about a pivot point 85 as described
hereinafter. This in turn will cause the roller
to tend to guide the strip back toward the pad-
dle 23. Conversely, if the strip contacts paddle

- 23, the operation of the mechanism is such as

10

stantially along the lines 3—3 and 4—4 respec- )

tively of Fig. 1;
Fig. 5 is a sectional view taken: substantlally
along the line 55 of Fig. 2

. Fig. 6 is a perspective view of a control valve
arrangement and accompanying follow-up mech-
anism as embodied in the apparatus of Fig. 1;

Fig. T is a sectional view substantially along
the line 7—1 of Fig. 1; Figs. 8 and 9 are sectional
views substantially. along the line 8—8 of Flg.
and 9—9 of Fig. 8 respectively;

Fig. 10 is a plan view of an altemative em-’
bodiment of the invention, and Fig. 11 a sectional
view taken substantially along the line II—II
of Fig, 10;

Fig. 12 is a sectional view of the a.pparatus of
Fig. 10 taken substantially along the line 12—12,
and Fig. 13 is a view looking toward the left-
hand end of the apparatus of Fig. 10;

Fig. 14 is a sectional view taken substantially
along the line 18—I4 of Fig. 13;

Pig. 15 is a sectional view taken substantially
along the line 15—I5 of Fig. 10; Fig. 16 is a sec-

15
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tional view taken substa.ntially along the line -

i16—16 of Fig. 12; and Pig. 17 a sectional view
taken along line 11—I17 of Fig. 16;

Fig. 18 is a perspective view showing parts of
the mechanism of Fig. 16 in spaced relation; Fig.
19 is a sectional view taken substantially along
the line 1919 of Fig. 16.

Pig. 20 is a plan view of another alterna.tive
embodiment of the apparatus: a.nd Fig. 21 a sec-
tion at 21—21{ thereof. .

Referring .to Figs. 1 and 2 the rapidly mov-
ing strip to be guided is indicated at 20 and may -
be supplied from any desired source and passed

under an idle roller 21, and thence between a

 pair of contact guide paddles 22, 23, and thence
over a roller 24, the latter comprising one of the
numerous rolls required for feeding or support-
ing the strip in its passage through the process-
ing apparatus, such as a tin plating bath, ete.
The roller 21 is normally so positioned that its

43
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to shift the axis of roller 21 toward the right
as viewed in Fig. 1, with a consequent tendency

‘of the roller to guide the strip back toward the

paddle 22.

Referring now to the apparatus of Fig. 1 in
further detall, the paddles 22, 23 are each sup-
ported upon arms, as at 21, formed with portions,
as at 28, having oppositely threaded engage-

ment respectively with a screw rod at 29. The .

rod 28 is rotatably and slidably journaled at
one end in a bracket 30, while the other end
of rod 28 is rotatable within & square sleeve 31.
The sleeve 31 is fixed against sliding in respect
to the rod 29 by a shoulder 32 (Fig. 7) on the
latter for engaging one end of the sleeve $8i,

"while at its other end the sleeve 3f abuts the

hub of a hand wheel 33 fixed to the rod 29. The
sleeve 31 is slidably mounted in a pair of bear-
ing members as at 34, whereby.the paddles 22,

28 and the members 29, 31 are slidable as a unit

in either direction in response to drifting move-
0 ments of the strip 20 against elther of the pad-
dles. 'However, by turning the hand wheel 33
the rod 28 may be turned independently of the
sleeve .31, and thereby, due to the oppositely
directed screw threads, provided on the rod 28,
as shown, the spacing of the paddles 22, 23 may
be adjusted to accommodate different strip widths
and also the tolerance spacing between the strip

‘and paddles.

‘The bearing 30 is carried by a bracket bolted,
as shown in Fig. 5, to suitable supporting plate

‘members, as at 35, fixed to a side frame mem-

ber 36 forming part of the processing apparatus,
such as a plating bath framework, upon which
the equipment is mounted. The bearing mem-
bers 34 may also be affixed to suitable plate
members 37 boited to another side frame 38 of
the processing apparatus (Pigs. 5, 7).

The paddle arms 27 may be guided and sup-

'ported during their slidable movement as by a

pair of angle irons 39, 40 (Fgs. 3, 5) also fixed
in respect to the side frames.
The fluid for operating the piston 26 may com-

prise water supplied from a suitable source under

. pressure through a flexible .pipe or hoseline 41

axis will be substantially perpendicular to the .
* the chambers at opposite faces of the piston 26.

normal path of ‘travel of the strip 20, as shown

in Fig. 1, whereby: the strip will generally be. -

‘gulded along such- path without deflection to
either side. However, when for any reason the
strip drifts to.one side of the rolls, such as 24,
it will contact with either paddle 22 or 23, which
in turn actuate a valve mechanism, indicated
generally at 25, for controlling the movement
of a piston 26, which again in turn, by mech-
anism hereinafter ‘described, controls the trans-
. verse position of the axis of the roller 21.

As shown, the strip 20 is maintained in sur-.

face contact with a substantial arc of roller 21.
Accordingly, if the axis of the roller 21 1s shifted
from its right angle position ir. respect to the
normsa} path of travel of the strip, it will tend
to.guide the strip in a direction perpendicular, -

running to valves 42 and 43 (see particularly:

Fig. 6). and thence through flexible conduits 44
and 45 respectively, such as rubber hoselines, to

Liquid from said chambers may be discharged
respectively through similar fiexible conduits 48,
41, valves 48, 49, to a flexible djscharge Pipe or

hoseline 50 connected to waste or to pumping

" equipment for reusing the water and supplylnc

it under pressure to the pipe 41.

Thus the valves 42, 43 and 48, 49 control re-

- spectively the supply and discharge of water

70

~under pressure for controlling the position of

piston.268. These valves may be supported by
metal pipe connections as at 51 upon a support-
ing block §2, which in turn is fixed to a plate §3
slidably mounted in a guide member B4, the
latter being fixed fo the frame member 38. Ex-
cept for the iihmediate supporting connections
to the valves, the liguid conduits are made of

to its new axial position, Thus if the strip drifts 75 rubber hose line or other ﬂexlble condult so that
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the four valves are free to slide with the support
82 and plate §3 as an assembled unit. That is,
this assembly is slidable in directions parallel
.to the slidable rods 29 and 31. - ’
Four block members as at §5, 88, 87, 58 (Figs.
6 and 7) are mounted upon the square rod 31
and affixed thereto at adjustable positions by
set screws §8. Block member 535 is provided with
a downwardly extending pin 60 (Fig. 8) for en-
gaging operating lever §1 for valve 42. Simi-
larly, the other block members are provided with
. pine 62, 63 and 64 for engaging respectively op-
erating levers 68, 86, 67 for valves 48, 43 and 49.
Each of the above mentioned valves may be
of a spring closed type ‘as shown in Pig. 9, and
such that it is normally closed. Each of the
valve levers 61, 85, 66 or 81 may be pivotally
. mounted as at 68 or §9 (Fig. 9), whereby when
the lever is operated by its accompanying pin,
it will press against a valve rod as at 718 for
opening the valve to an extent depending upon
the movement of the operating lever, and so
long as the lever is held out of its normal po-
sitfon, - : : .
Thus, for example, when the metal strip 20
engages the paddle 22 and slides the- rods 29,

31 toward the left as viewed in Pigs. 6, 7, the pin’

63 will operate valve lever 66 to open valve 43
and admit water. to piston 28 in a direction for
causing same to move toward the left as viewed
in Fig. 1. At the same time, pin 62 will engage
valve lever 85 to open valve 48, permitting water
to be discharged from the opposite face of the
piston 26. Similarly, when the strip 20 drifts in
the opposite direction (toward the right as viewed
in Figs. 5, 7), the valves 42 and 49 will be opened
for admitting and releasing water respectively
‘to operate the piston 26 toward the right as
.viewed in Fig. 1.

* As shown more particularly in Fig. 4, the piston
28 is located in a cylinder T{ having cylinder
‘heads 12, 13 within which inlet ports for hose

3

ticularly in Figs. 1 and 2, For adjusting the
arms 84, 82 carrying roller 21, to a desired an-

~ gular inclination, as shown in Fig. 2, the frame

plate 83 to which the anchoring arm 98 is bolted,
is'provided with a series of arcuately spaced bolt

_ holes 92, into any of which the bolt 81 may be

secured, in this way to fix the roller arms 81, 82

_ at the inclination desired.

10
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28

30
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lines 44, 45 and outlet ports for hose lines 48, 4T -

are located. A piston rod 74 extending from
one side of the piston 26, is secured to a slidable
block 15 having a pivotal connection in turn as
at 76 with a slidable bearing block 77 for & shaft
18. The members 15, 11 are slidably mounted
In members 18, 89, which in turn are bolted to
the side frame 36 as shown in Figs. 1 and 4. .The
shaft' 78 has fixed thereon a pair of supporting
' arms 8f, 82 ‘(Figs. 1, 2), for a shaft 83 upon
which the guide roller 21 is rotatably mounted.
The other end of the shaft 18 is pivotally
mounted on a vertical axis in a housing 84 by
means of bolts 85, 86 extending through members
81, 88 comprising said housing. In this way,
movements of the piston serve to change the
position of shaft 18 from its normal right angle
relationship to the path of travel of the strip
20, and as the alignment of shaft 78 is thus
varled, the axis of roller 21 is correspondingly
varied to different transverse positions in re-
spect to the strip. 20 for guiding the strip back
to its normal path. :

In order to prevent the roller 21 from “riding’

-up” or rotating about.shaft 78 due to the up-
ward force exerted on the roller by the strip 20,
the shaft 18 is anchored against rotative move-
ment by means of a lever arm 90 bolted as at

81 to the frame member 38, this lever arm being -

provided for this purpose with a polygonal or
square slot which fits over 8 correspondingly
shaped termination of shaft 18 projecting be-
yond the frame member 38, as shown more par-

50
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. Referring again to Figs. 1 and 4, the piston .
2§ is provided with another piston rod 94
threaded into a bar 95 slidably mounted in a
housing 38 and having a pin and slot connection
as at 96 (Fig. 6) with a plate 87 which is also
slidably mounted in housing 385 and rigidly fixed
as by an angle iron or rod 98 to the plate mem-
ber 53 which carries the valve supporting block
§2. It will be observed that plate 97 is slidable -
in housing 36 in a direction at right angles to
that of plate 88, and that the pin and slot cdu-
pling 8¢ between these two members is such as
to shift plate 97 downwardly in Fig. 1 when pis-
ton 26 moves to the left and vice versa. This
assembly is referred to herein as the “follow-up”

-assembly or connection.

Accordingly, when the piston 26 moves, it will
not only adjust the angular position of the guide -
roller 21 as aforesaid, but also through the fol-
low-up connections above described, will shift the
entire valve assembly in a direction to close the
valves which were opened as above described by
impact of the strip against one of the paddies 22
or 23. That is, assuming for example, the strip
28 in drifting, operates the lower paddle 22 to -
open valves 43 and 48, thereby moving piston 26
to the left as viewed in Fig. 1, then the pin and
slot-connection at 96 is such as to move the valve
support 52 downwardly in Fig. 1, that is, in the
same direction that the strip 20 drifted. This
will carry the whole valve assembly including
levers 66 and 6§ also downwardly and away from
pins 83, 62, thus closing or tending to close the

-valves 43 and 48 again, Hence as soon as the

drifting of the strip operates the power means to
adjust the position of the axis of roller 21, before

-such adjustment can become excessive, the fol-
‘low-up connections will stop or tend to stop the

movement of the piston 26, by closing or tending
to close the control valves. But if the drift of the
strip is great enough, the strip will again con-
tact paddle 22 and will cause these valves to be
opened again or opened further, for a further ad-
justment of the roller 2, but any such further
adjustment will also be checked by the follow-up
mechanism. In this way, the adjustment of the
guide roller 21 takes place step-by-step in short.
steps to the extent necessary to cause the metal
strip to start to drift back to normal position.

_ Thereupon the strip will engage and operate the

%0

('f]

opposite paddle and the valve assembly, piston
and roller 21 will be moved step-by-step back to
approximately their normal- positions. In this
way, the-guide roller 21 and its control mech-

-anism following each small movement, will act

in effect to test the position of the rapidly travel-
ing metal strip and thereby either impart to the
guide roller a more extreme adjustment, or re-

-store it toward its normal right angle position
“in respect to the strip path, all to such an extent

as may be required to effectively stabilize the lon-
gitudinal travel of the strip against any excessive
sideways. drifting. Even though the strip may
drift to one side very abruptly, the guide roller
is so adjusted and kept under control as to cor-

‘rect this drift while obviating any excessive cor-.

rection which might react to cause abrupt drift-
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" ing in the opposite direction, or cause trouble-
some “hunting” of the strip to either side of its
desired path.

Operation.—Although the operation of the sys-
tem shown in Figs. 1 to 9, inc., has been fouched
upon in the detailed description of the various
components given above, it will be briefly reviewed
as follows: Assume that the strip 20, as it passes
over rolls 21 and 24, drifts laterally against the
contact paddle 22, Referring to Fig. 1, this will

displace downward the entire assembly compris--

ing paddles 22, 23, rod 29 and sleeve 31, causing
valve pins 62, 83 to actuate valve levers 65 66 to
open valves 48, 43, thereby to apply hydraulic
pressure to the right side of piston 28 over supply
line 48, and to release the pressure on the left
side of the piston through the discharge line 46.
The piston 28 will accordingly shift to the left,
as viewed in Pig. 1, thereby to swing the axis of
roll 21 to the left about its pivotal support 85.
‘This shift in the axis of feed roll 21 will feed the

strip away from paddle 22 and to a higher posi--

tion on roll 24, as viewed in Fig. 1, as it passes
thereover. Concurrently with this operation, the
shift in piston 26 to the left will also shift the
valve support 52, 53 downward in Fig. 1 owing to
the follow-up linkage 94 to 98 inc. above de-
scribed, thereby again closing valves 43, 48, If
now the strip 20 again drifts against paddle 22,
the above cycle of operations will be repeated, and

20
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bearings, on shaft 83’ supported by arms u' 02' )
which in turn, as shown In Fig. 11, are fixed to
a shaft 78’. Whereas in Fig. 1, wheq the posi-
tion of the shaft 18 is adjusted, the shaft pivots

.about a vertical axis 85 at one end of the shaft,

the shaft 78’ in Figs. 10 and 11 is arranged for
pivotal movement about a vertical axis passing’
through its mid portion.. That is, as shown in
Fig. 10, the shaft 18’ is journaled at its axial
center through a bearing 100 having arcuate side
portions as shown in Fig, 10, this bearing belng
rotatable within s bearing member 101 having
two depending and corresponding arcuate por-.
tions 102. 'The member 101 is bolted as shown to
a cross beam (03 mounted at its ends upon the
side frames of the machine, : With this arrange-
ment, the adjustments of the transverse posi-
tion of the roller 21’ are effected about a vertical
axis at the axial center of the roller rather than .
at the end as in Fig. 1, whereby the forces of the
advancing strip upon the two ends of the roller
are substantially equalized, even when the power
operated piston alters the transverse position of
the rolier in either direction.

' The lefthand end of the shafi 78’ in Figs 10
and 11 is journaled to a bearing member 104

" mounted between upper and lower members 105

which are slidable in a housing 106 secured to

" the side frame of the machine. The bearing 104

30

continue to be repeated so long as the strip con- .

tinues to drift against paddle 22, thereby to pro-
vide step-by-step correcting adjustment due to
the operation of the follow-up mechanism, This
step-by-step adjustment of the guide roll pre-
vents overcorrection and hence “hunting” of the

apparatus, which 1is particularly important in the

feeding of strip having slightly cambered edges
formed when the strip is rolled or at welded junc-
tions of strips from successive coils, resulting
from the difficulty of perfectly aligning such
strips upon effecting the junctions. Should, how-
ever, the strip drift against paddle 23, the cor-
rective adjustment of the gulde mechanism will
be just the opposite to that above described.
That is to say, the paddle and valve control as-
" semblage 22, 23, 29, 31, will shift upwardly as
viewed in F’ig 1, to actuate valve levers 61, 67 and
open valves 42, 49, thereby to apply pressure to
the left side of piston 26 over supply line 44 and

35
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to release the pressure on the right side thereof

over discharge Iine 47, whereby the piston shifts

to the right as viewed in Fig. 1, and likewise shifts -
the axis of the guide roll 21 to the right about its -

pivotal support 85. This adjustment of roll 21

will cause the strip to be guided to a lower posi-.

tion, referring to Fig. 1, as’it passes over roll 24.
Concurrently with this operation, the movement
"of piston 26 will shift the valve support 52, §3
upwardly as viewed in Fig. 1, by virtue of the link-
age mechanism 94 to 88 inc., thereby again to
close valves 42, 49, this entire cycle of operations

being, .of course, repeated intermittently so long .

a.g the strip 20 continues to dritt against paddle

23, ete,

) The modified form of the inve'ntion shown in
Figs. 10 to 19, inclusive, except as. hereinafter

noted, operates.in general according to the same

princlples as above described, and parts which

correspond in genera] function to those of Figs.

1 to 9, inclusive, are identified in Figs. 10 t0-19 by
the same reference characters accompanied by
prime marks.

As shown in Fig. 10, the guide roller 2{’ is

60
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is secured to members 105 by upper and lower -
studs 107, which also act as pivots for the bearing
104, permitting it to turn to the extent necessary
when the shaft 18’ is adjusted about its central
vertical axis. In order to adjust as required, the
angular inclination of arms 81’, 82’ and roller 21’

_in relation to strip 20 (see Fig. 12), shaft 18’ is

provided with a lever member 90’ (Fig. 14) hav-
ing a pin at 91’ for engaging various holes 82’ in

a depending plate 83’ in a manner similar to the
corresponding parts in Fig. 2. However, in this
case as shown, the plate 93" may be secured as at

" 108 to a protruding portion of the bearing mem-

ber 104, sp that on sliding movements of the
bearing in the housing 106, the plate 93’ will also
move and the members 90°, 81’ will not interfere
with such movements, - -

The righthand end of the shaft 18’, as shown S

in PFigs. 10, 11 and 15, iz journaled in a bearing
member 09 mounted within a yoke 110 slidable
within a bearing housing 111 secured to the side
frame 36 the apparatus. The bearing (08 is
pivotally connected by pins 112 to the yoke (10
so as to permit the axial alignment of shaft 18’
to be adjusted as the yoke 110 slides. The yoke
110 is connected to a piston rod 74’ in a manner
similar to the corresponding connections of Fig.
4, and the other Ppiston rod 94’ is connected to
slide bars 85’ having a-pin and slot connection
96’ with a slidable plate 97" (Figs. 15, 10). The
slidable plate 97’ is rigidly connected as by & rod
98’ to another plate 113 slidably mounted on the -
opposite side frame of the machine. A rotatable
shatt 29’ having oppositely threaded portions as
shown, is mounted in bearings 34’ upon plate 113
and rotatably adjusted as by hand wheel 33’ to

vary the spacing of the ‘paddles 22°, 23/, with -

~ which the edges of the metal strip contact. The

70

manner in which these paddles and. the accom-
panying valve structure are supported and ar-
ranged on shafts 29°, 98’ will be described in fur-
ther detail in connection with Figs. 16 to 19.

" The righthand end of the shaft 29’ is mounted in
. & bearing 30’ on plate 91’ in & manner so that:

mounteg to rotate, preferably with enti-friction 78

the shaft is free to turn as well as slide in re-
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gpeet to said plate upon turning the hand wheel
3 :
Referring now to the valves and connections

for controlling the admission and discharge of -

_ water to the piston 26’, it will be noted that four
valves 42’, 43’, 48’, 49’ are provided with accom-
panying in.let a.nd drain line connections 41’, 50’
and with connections 44, 45", 46’ and 47’ to the

cylinder 71°, for operating thevalvesin a manner .

similar to the corresponding valves of Fig. 1.
However, in Fig, 10, valves 42, 49’ and 43°, 48’
are mounted in pairs on opposite sides of the
strip, on supporting blocks ‘114, 1I5 having
threaded engagement with the shaft 29’, where-
by upon turning the hand wheel 33’, the spacing
of the two pairs of valves may be adjusted to ac-
commodate various metal strip widths.
" The valve structure at the righthand side of
Fig. 10 and the accompanying connections for
operating the same by the paddle 23’ will now be
described in connection with Figs. 16 to 19, it
being understood that the valve structure at the
lefthand side of Fig. 10 is the same. The valve
supporting block 115 is carried upon a plate
member 116, which plate member is also fixed to
a supporting block {17 slidably embracing the
shaft 88’. A pair of supporting posts #18, 119
are mounted upon the plate 116 for carrying piv-
otal supporting means for an arm {28 which in
turn carries the paddle 23’. Said pivotal sup-
porting means, as best shown in Fig. 19, com-
prises g shaft 121 fixed transversely of the arm
- 120 and carried by a palr of pivot screws 122, 123,
mounted ih the supports 118, 119 respectively.
Pivotal movement of the paddle 23’ toward the

right may be limited as by .a set screw {24 for-

bearing against plate 116.

Upon pivotal movement of the paddle 23’
toward the left, as occurs when the metal strip 20
drifts sideways toward such paddle, a pair of set
screws as 125, 126 at the upper end of arm 120,
will engage valve stems 710’ for valves 42°, 49,
thus opening these valves and causing fluid to
be admitted to the lower face of piston 26’ (Fig.
10) and fluid to be discharged from the upper
face of such piston. Thus the piston will travel
in a direction to change the alignment of roller
21’ for guiding the strip 20 back to its normal
path. At the same time the piston 21’ will
through actuation of slidable members 85°, 87’
and 113, serve to slide the rod. 29’ toward the
right as viewed in Fig. 10 (toward the left as
viewed in Fig. 16). This movement of the rod
29’ will carry with it the assembly of valves and
supporting structure for the paddle 23’ toward
the left as viewed in Fig. 16. Accordingly the
pressure of the moving strip 20 against the pad-
. dle 23’ will be relieved and the valves 42’, 49"
will close again or tend to close.

Similarly, when the metal strip 20 engages the
paddle 22’, the valves 43’, 48’ will be properly
actuated to change the alignment of the roller 21’
in a direction to guide the strip back to its normal
path. And as in the embodiment of the invention
first above described, as the strip 20 is being guid-
ed back to its normal path, the roller 21’ will
also be restored to its normal position substan-
tially at right angles to the normal path of the
strip. As in the other example of the invention,
the movements of the piston 26’ and roller 21’
‘take pla.ce step-by-step in small steps wheréby
the condition of the guiding apparatus is in effect
automatically tested step-by-step and extreme or
excessive movements of the roller 21’ and “hunt-
ing” effects in the control equipment are avoided.
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The modification of Figs. ‘20 21 is'generally .

similar in operation to that of Figs. 10 to 19 inc.,

but differs somewhat as to construction, princi-
pally as regards the follow-up mechanism which

" substitutes a bell-crank 130 arrangement for the

pin-and-slot mechanisms 95, 96, 91, etc., of the
previous modifications. In PFigs. 20, 21, the guide
roll 21’ pivots about its axial center in identically
the same manner as in Figs. 10, 11, its mounting
being the same as shown by the similarly desig-
nated components and as previously described.
In Fig. 20, shaft 78 pivotally supporting the guide
roll 21’, is, as previously, actuated at its right-
hand end by the hydraulic piston 26’ through the
piston rod 74’ and pin connection {12 to shaft
18’ as previously explained, whereby displace-
ment of the piston rotates the shaft about its
pivotal support. At its lefthand end, shaft 18’
is, as previously, pin-connected as at 107 to mem-
ber 105 slidable within housing 106 for displacing
member 105 in conformity with rotary movements
of shaft 78°.

As shown more clearly in Fig. 21, the strip 20’

.to be guided, passes between guide paddles 22’,

23’, which are hinged along their upper ends 131,
132 to bolts 133, 134 carried by shoes 135, 136,
welded or otherwise, secured to supporting mem-
bers 131, 138, the latter mounted on shafts 29’,
139. supported by and between angle members
140, 141 bolted respectively to opposite frame
members 36’°, 38’ of the apparatus as shown.
Supports {37, 138 slidably engage shaft 139 and
are provided with sleeve members 142, 143 which

~are threaded respectively to the oppositely

threaded portions 144, 145, of shaft 29°, for ad-
justing the spacing of the guide paddles 22' 23’
by means of the hand-wheel 33’.

Each of the supports 131, 138 carries a pair of
valves 43’, 48’ and 42’, 49’, similar in construction
to those previously described, valves 42’, 43’ being
supplied with water or other fluid under pressure
from flexible pressure hoselines 41’; which is con-
veyed thence to the lower and upper chambers -
of piston 26’ over hoselines 44, 45’ respectively.
Conversely, fluid discharged from the opposite
chamber of the piston is disharged over flexible
hoselines 46°, 47’ and through valves:48’, 49’
respectively to drain lines 50°. )

The valves are actuated by means of their as-
sociated valve rods 70’ which project toward the
outer faces of the hinged guide paddles in such
relation as shown, that impact of the strip 20’
against either paddle 22’ or 23’ will, by swinging
the same about its hinged support 133 or 134,
actuate valve pair 43, 48’ or 42’, 49’, as the case
may be. Actuation of such a valve pair will in
turn open a passage from the supply line 41’ to
one chamber of the piston 26’ and simultaneous-
ly open a passage from the opposite chamber
thereof to the drain line §0’, the connections

. being such as shown that when the strip en-
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gages paddle 22’, the piston will move down--
wardly to swing the guide roll clockwise about.
its pivotal support 100, thereby to guide the strip
away from paddle 22’, and vice versa when the
strip engages paddle 23". X

In order, however, to prevent this corrective
action from proceeding to such an extent that -
the strip after engaging one guide paddle will be
directed by the guide roll against the opposite
guide, such as would cause “hunting,” the bell-
crank linkage 130 is brought into play to provide

‘the above-mentioned follow-up operation. - To

this end, the bell-crank is pivotally secured at 146
to a stationary supporting member 141, one arm
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148 of the bell-crank being pin-connected at_ {49
to the member 105 which undergoes slidable dis-
placement In response to rotation of the guide
roll about its pivotal support 160 as above de-
scribed. The remaining arm 150 of the bell-
crank is pin-connected at I8l to one end of a
link member (52 having its opposite end pin-
connected at 153 to shaft 29’, whereby rotation of
the bell-crank about its fixed pivot point 146
correspondingly shifts shaft 29’ and with it the
guide paddles 22’, 28’ ningedly supported thereon
by members 137, 138 as explained. i

Operation of the bell-crank linkage to provide
" follow-up actuation is as follows: Assuming that
strip 20’ drifts against paddle 22’ to. actuate’
valves 43’, 48’, by hinged displacement of the
paddle against their associated valve stems 10’,
the guide roll will be rotated clockwise as above
explained, tending thereby to guide the strip
away from paddle 22’. The accompanying ro-
tation of shaft 78’ will displace member $05 up-
wardly end thereby rotate the bell-crank 130
counterclockwise about its fixed pivot point 148.
Arm 150 will accordingly be displaced to the left
and with it shaft 29’ carrying the valve sup- 2
ports 137, 138, Valves 43’, 48’ will thus be backed
away from paddle 22’ which tends to hang verti-
cally by virtue of its hinged support 133, where-
by ‘these valves close again to prevent further -
movement of the guide roll, etc. If the initial 3
correction does not suffice, the strip will continue
to drift against paddle 22’, causing this sequence
of operations to be repeated until the correction
is adequate. 'The opposite sequence of operations
will of course occur assuming the strip to drift"
against the opposite paddle 28°. :

I claim: : :

.1. Apparatus for automatically guiding rapid-
ly advancing continuous strip material along a
given longitudinal direction of travel, compris-
ing: a pivotally supported roller over which the
strip is fed, laterally displaceable contact mem-:
bers disposed on each side of the strip, and power
actuated means responsive to impact of the strip
against either of said contact members for pivot-
ing sald roller to guide said strip in a direction
slightly away from that producing said contact,
said means including an hydraulic piston for
controlling the axial position of said roller, nor- ~
mally closed spring valve means.selectively ac-
tuated by said contact members for selectively
dispiacing said piston in opposite directions, and
follow-up means responsive to displacement of
said piston for releasing the so actuated valve
means., : ,
- .2, Apparatus for automatically guiding rapid-
1y advancing continuous strip material along a
given longitudinal direction of travel, compris-
ing: a pivotally supported roller over which the
strip is fed, laterally displaceable contact mem--
bers disposed on each side of the strip, and power
actuated means responsive to impact of the strip
against either of sald contact members for piv-
oting said roller to guide sald stripin a direction
slightly away from that producing said contact,
said means including an hydraulic piston for
ocontrolling the axial position of said roller, valve
means operated by one contact member for dis-
. placing said piston in one direction, other valve .
. means operated by the other contact member for
displacing said piston in the opposité direction,
and means responsive to displacement of said
- piston when so actuated for releasing the valve
mearns producing said antuation.
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vancing metal strip against sideways drifting, a
roller pressing against the strip and against the
surface of which roller the strip forms a loop,
supporting means for said roller, angularly ad-
justable about an axis generally parallel to but
spaced substantially from the roller axis, where-
by the position of the reller may be varied to

- vary the included arzle of the loop, and means
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for automatieally varying the angular position of
the supporting axis in respect to the normal line
of travel of the strip, whenever the strip drifts
to one side or the other, whereby the position
of the roller axig is likewise varied, in a direction
to cause the roller to guide and restore the strip
toward its normal line of travel.

-4, In apparatus for controlling a rapidly ad-
vancing metal strip against sideways drifting, a
pair of members for contacting respectively with
the sides of the strip upon such drifting, & rotat-
able rod extending transversely of the strip and
engaging said members respectively with oppo-
sitely directed screw threads whereby rotation
of the rod adjusts the positions of said members
to accommodate strips of various widths, means
for slidably supporting saild rod, means for vari-
ably guiding the strip in respect to its normal
path, and control means for said guiding means,
operable by the sliding movements of said rod.

5. In apparatus for controlling & rapidly ad-
vancing metal strip against-sideways drifting, a-
pair of members for contacting respectively with
the sides of the strip upon such drifting, means
for supporting said members for slidable move-
ment upon the occurrence of such drifting, means
for variably guiding the strip in respect to its
normal path, control means for such guiding
means, operatively connected for actuation by
the slidable movements of said supporting means,
and means for movably supporting said control
means, operatively connected to said guiding
means, whereby operation of the guiding means
moves said last named supporting means to mod-
ify said actuation of the control means. ,5
- "6. In apparatus for controlling & rapidly ad-
vancing metal strip against sideways drifting,
fluid pressure operated means for guiding the
strip in either direction In respect to its normal
path, & plurality of valves for controlling said
means to operate same in either direction, a sup-
port for sald valves operatively connected to said °

. means for movement in either of-two directions,
- depending upon the direction of operation of the

3

guiding means, and means operated by sideways
drifting of the strip for so actuating sald valves
as to operate the guiding means in a direction
to counteract the drift, and /whereby the con-
sequent movement of the valve support by the
guiding means also tends to restore the valves to
normal condition. - /

7. Strip guiding apparatlis comprising: a piv-
otally supported guide angd & pair of displaceable
vanes along and between: which the strip is fed
respectively, means including a pressure-actuated
piston and valves selectively actuated by dis-
placement of either of said vanes due to contact
-of the strip therewith, for compensatively ad-
justing said guide about its pivotal support, and

. a follow-up member displaceable by said piston
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3. In apperatus for controlling & rapidly ad- 1]

for releasing the valves so actuated.

8. Strip guiding apparatus comprising: & cen-
trally pivoted guide and a pair of displaceable
vanes, along and between which the strip is fed
respectively, means including a pressure-actu-
ated piston and valves selectively actuated by
displacement of either of said vanes due to con-
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tact of the strip therewith, for compensatively

adjusting said guide about its pivotal support;
and a follow-up member displaceable by said-

piston for releasing the valves so actuated.
9. In combination with a fluid pressure revers-

ibly operable piston for controlling drifting of

a metal strip sideways in either direction during
- longitudinal movement of the strip, valve means
for turning on or off a source of the fluid pres-
sure for operating said piston in either direction,
members for contacting the sides of the strip,
. means operatively connected to said members for
actuating said valve means to turn on. said pres-
sure to actuate the piston in one direction or the
other depending upon the direction of drift of
the strip, movable supporting means for said
valve means, and follow-up connections between
the piston and said movable supporting means
whereby such actuation of the piston tends to
restore the valves to normal condition and stop
the piston, and then to reactuate the valve means
to cause reverse movement of the piston and of
the valve supporting means during - restoration
of the strip to its normal path.

10. In combination with a fuid pressure re-
versibly operable piston for controlling drifting
of a metal strip sideways in either direction dur-
ing longitudinal movement of the strip, a pair
of valves for controlling the admission and dis-
charge of the fluid respectively to and from op-
posite sides of the piston for operating said pis-
ton in one direction, an independent pair of

_valves for similarly controlling the operation of
“the piston in the other directjon, a pair of mem-
bers for respectively contacting opposite sides of
the strip upon the drifting of same, means mov-
able by and in accordance with movements of
said members for actuating one pair of said
valves when the strip drifts to one side and for
actuating the other pair of said valves when the
strip drifts in the opposite direction, a support
for said valves movable in directions toward and

7
a member swingably mounted on said support for
contacting the strip edge upon drifting of the
strip and for then actuating said valve means,
and a follow-up connection between the piston
and said support for moving said support in a
direction away from the strip edge, upon move-
ment of the piston under control of said valve

.- means.

10

- members to accommodate strips of various
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away from said actuating means, and a follow-up -

connection between the piston and said support
“whereby movement of the piston in either direc-
tion tends to cause the valves effecting the latter
movement to be carried out of actuating rela-
tionship with said actuating means.

11, In combination with a fluid pressure re-
versibly operable piston for controlling drifting
of a metal strip sideways in either direction dur-
ing longitudinal movement of the strip, a pair
of normally closed spring valves at one side of
the strip for respectively controlling the ad-
mission and discharge of the :fluid to and from
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opposite sides of the piston for operating said .

piston in one direction, and another pair of such
- valves at the other side of the strip for similarly
controlling the operatibn of the piston in the
other direction, a pair of swingable members for
respectively contacting opposite sides of the strip
upon the drifting of same and for them respec-
tively actuating one of the pairs of valves, and
a follow-up connection between said piston and
said pair of members, whereby movement of the
- piston in either direction tends to cause the
-member which initiated such piston movement to
be carried out of contact with the strip while

[~
<

tending to carry the other said member toward .

the strip.

12. In combination with & fluld pressure oper-
able piston for controlling sideways drifting of
a metal strip during its longitudinal movement,
a support movable transversely of the strip, valve

~means on said support for controlling the piston,
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13. In apparatus for controllmg & rapidly ad-
vancing metal strip against sideways drifting, a -
pair of members for contacting respectively with
the sides of the strip upon such drifting, sup-
porting means for each of said members, a rotat-
able rod extending transversely of the grip and
connected to said supporting means respectively
through oppositely directed screw threads where-
by rotation of the rod adjusts the position of said

widths, means for slidably supporting said rod,
fluid pressure operatéd means for variably guid-
ing the strip in respect to its normal path, and
valve means for controlling such guiding means,
operable by the movements -of said supporting
means resulting from contact -of said members

= with the strip.

14, In apparatus for controllmg a ra.pxdly ad-
vancing metal strip against sideways drifting, a
pair of members for contacting respectively with
the sides of .the strip upon such drifting, means
for supporting said members for movement
transversely of the strip upon the occurrence of
such drifting, means including a piston cperated
by fluid pressure for variably guiding the strip
in respect to its nmormal path, valve means for
controlling movements of said piston, operatively
associated with said supporting means for actu-
ation by movements of said members upon éon-
tacting the drifting strip, and means connected
to said piston for .varying the relation of said
valve means and supporting means to modify the
operation of the valves in accordance with move-
ments of the piston.

15, Strip guiding apparatus comprlsing a p1v—
otally supported guide and a pair of displace-
able vanes along and between which the strip
is fed respectively, means including an oppositely
threaded shaft carrying'-a hand wheel for ad-
justably positioning said guides in equal incre- -
ments, and means including a pressure-actuated
piston and valves  selectively actuated by dis-
placement of either of said vanes due to con-
tact of the strip therewith for compensatively
adjusting said guide about its ‘pivotal support,
said valves respectively being mounted adjacent
sas;m{d vanes and also adjustably positioned by said

1t. :

16. Strip guiding apparatus comprising: a
pivotally supported guide and a pair of displace-
able vanes along and between which the strip is -
fed respectively, and means including a pressure-
actuated piston and quick-acting, spring-con-
trolled valves selectively  actuated by. displace-~
ment of either of said vanes due to contact of
the strip therewith for compensatively adjust-
ing said guide about its pivotal support.

17. In combination with a fluid pressure re-
versibly operable mechanism for controlling side-
ways drifting of a metal strip during rapid lon- -
gitudinal movement of the strip, valve means
for turning on or off a source of the fluid pres-

. sure for operating said mechanism in either
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direction, a member for contacting with one
side of the strip and operatively connected - to

.said valve means to turn on said fluid pressure

upon such drifting of the strip toward said side,
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. another member for contacting with the other

side of the stiip and operatively connected to
the valve means to tuwrn on fluid pressure to

operate the mechanism in the reverse direction, -

upon drifting of the strip against the latter
member, and a follow-up connection between

" . said members and said mechanism, so con-

struntgq and arranged that the mechanism upon
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-being actuated in either direction, then moves
sald members and thus causes operation of sald
valve means in directions tending to stop said
mechanism, and then to reverse said mechanism
and the movement of said members during
restoration of the strip to its normal path.

JOHN F. FERM.




