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4 Clalms

Th1s invention relates to. apparatus for han-
: dlmg metal strip and, in particular, to repeaters
~for rolling mills adapted espeecially to accommo- -

(Cl 80-—-—-52)

.date thin, wide, non-rlgld strlp metal for divert-

‘ing the metal from one mill into another dis-

- posed out of alignment with respect thereto, and -
includes provision for permitting unrestricted

‘movement of the. exoess meta] which will gather

 between the mills due to variations in the dratt
- 'thereof -

o .10 ¢
. Heretofore, in calrymg out a. repeatmg opera-'f-;--'-
- ftlon on thin, wide, strip metal it has been the o
. practice, due to the lack of rigidity of the strip
“and to prevent buoklmg thereof through the use

o of known repeating means,. manually to grip the 19

end of the strip as it issues from the first mill

“and to carry it over and insert it into the seoond .

- mill, permitting the excess metal to grow on a
s gathermg or lecoping table adjacent to the mills.
~ As is readily apparent such a procedure is ‘highly: 20
- unsatisfactory inasmuch as it involves consid-:

9

~ for use in carrying out a repeating operation be-

tween two mills and includes a guide for turning -

~the strip into a vertical plane as it issues from
the first mill, a plurality of pairs of pinch rolls,

with normally closed guides therebetween, for =

- positively gripping and urging the strip forward,

~‘and a second guide for returning the strip toa = =
horizontal plane prior to entry thereof into a

- Second. ‘mill.

The normally closed strip guides
are adapted fto be opened for permitting the
gathermg upcn g suitable table, of the excess
metal strip which will accumulate between the

mills due to a difference in the drafts thereof.

- The opening of the guide takes place automati-
‘cally when the leading end of the strip issues
from the second mill and interrupts a control

mechanism, preferably a. photocell-solenoid op-

erated valve arrangement, which causes a plu-
. rality of fluid actuated motors attached to the
guides.to operate and draw the movable portion

- thereof, together with the pinch rolls attached

erable tlme and effort as Well as a danger to the o

orkmen

It is one of the ob] eots of thls 1nvent1on there- n

- fore, to provide apparatus which is automatlo in
| operation for expeditiously and economically di-
- verting strip from one rolling mill into another,
“which is out of alisnment relative thereto, for
~carrying out a continuous rolling operation.

‘Another obJeot of this invention is to prov1de

apparatus adapted to accommodate thin, wide,

25

thereto away from the stationary portion of the
“guide. and the strip passing therebetween. So

leng as the beam of the light of the photocell

arrangement is interrupted, the movable portion
of the guides cannot return to their closed posi~--
~tion, but as scon as the tr ailing end of the sfrip
- passes out of the second mill and beyond the
- beam of light, the control mechanism is again

;30

actuated and the guides returned:to their closed -

- positions, in readiness for accommodating the

.non-rigid metal strip for carrying out a repeat-

- ing operation between two mills Wthh are out of ;.
o 'ahgnment relative to one another. | |
A further object of this mventlon is to prowde
apparatus which is adapted continuously to grip
~ _and support thin, wide, non-rigid metal strip for
. carrying out a repeating operation between two
~ misaligned mills and which, on completion of the
- threading of the strip through the second mill,
- automatmally releases and permlts gathering of

40

- the metal which will accumulate between the

two mills due to the difference in draft thereof |
~ 'Still another obJect of this invention is to pro- ..

~ vide an apparatus for supporting thin, wide

~non-~rigid metal strip during the interval re-:

 quired for directing the strip from one mill into -

and through another which is out of alighment

~ therewith, to release the strlp on completion of
80

the threadms operation and to return to its

- '_}strlp-grlppmg DDSIthIl as soon as a particular
. strip has passed through and beyond the second
f-.'m111 S

| f-:f ,j__"?.:; this inventmn compnses 2 str1p handhng devme_;_.__

- next strip which-is introduced into the mills..

The aforementioned objects, as well as- the '

- various other novel features and advantages of
g5 this invention, will become apparent from the
- followmg desorlptlon and aocompanymg draW- _'
ings of which: |

Figure 1 is a plan view- of the preferred forzp

of repeating apparatus shown. in oombmatmn

Wlth two rolling mills: | |
- Pigure 2 is in elevatlo:u Vlew taken at II--—II .

of Pigure 1, and

Figure 3 is a sohematro dlagram of the system

. of controls of the repeating apparatus shown in
, 45 .

Flgures 1 and 2. |
‘With reference to F1gures 1 and 2 the repeat-

- ing apparatus shown in combmatlon with two

rolling mills {1 and 2 having twist gl.udes ll a

and 12a 1eSpectlver associated therewith,
-__cludes a, base {3 upon which are
statlonary guide elements 14
- spaced intervals between the aforementioned
o | ~ guide elements and rotatably mounted within
‘The apparatus prowded 1n accordanoe with

55 "'_tloal_plnoh rolls 17, 18, 19 and 21 driven by suit-

irmly aﬁ:xed
ib and I8.

bearings attached to the base {3, there are ver-

At




: thereto and to the base.
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able electrical motors 22 supported on brackets

23 secured to the base 13. |

- At the entry end of the repeater assembly on &
bracket 24, which is pivoted to the base 13 by
means of a_bolt 25, is rotatably mounted a pinch

roll 26 which ig constantly urged into engage-

ment with the roll 1T by means of a compression
spring 28 retained between the bracket 24 and a
spring compression adjusting serew 29 threaded
in a lug 31 affixed to the base (3. -
- As shown in Figure 1, there are two similar
releasable pivotal guide portions adapted to be
placed into or out of communication with the
stationary movable guide portions affixed to the
base 13. Each movable guide includes a bottom
portion 32, having curved vertical side walls 33
integral therewith, pwotally mounted on the base
- 13 by means of bolts 34. Pivotally secured to
_each of the guide bottom portions 32 by means of
‘a bolt 35 is a bracket 36 rotatably carrying at the
free end thereof a pinch roll 37 which, by a com-
pression spring 38; is urged into engagement
‘with the driven pinch rolls. The spring 38 is
-confined between the bracket 36 and a compres-
‘sion adjusting screw 39 threaded in a lug 4l
affixed to the guide bottom portion 32, EFach of

10
- posite end to a bracket 77.

the guides are closed. On

A

‘arm will be drawn toward the right thereby eniets
gizing coil 66 which draws armature 63 to the

right, opening the valve 46 to admit fiuid under
pressure to the pipe 59 and thence to the fluid
motors 44 and 54 whereby the movable. ouide
vortions and the pinch rolls at the dehve_ry side of
de-energization of
coil T8, the switching arm 88 is drawn into its op-
posite position by a spring T8 which is attached |
at one end to the switching arm and at the op-

The circuit for energlizing and de- energlzlng_
solenoid 13 comprises a light source 18 to which

~a battery 79 is connected, a photcceil 1, an am-

15

20

25

" the movable guide portions 15_prov1ded with an

. element 42 to which is secured at ils outer end

a piston rod 43 adapted to be positively actuated -

~ in either direction by the double acting cylinder

44 within which is confined the piston to which

390

“the rod 43 is attached. The cylinders 44 are se-

“cured to the base 13 by brackets 45 attached

able stops 47 secured to the base (3 which are

adapted to engage with bumper blocks 48, at-

“tached to the pivotal guide portions, when the

‘There are two adjust- -

39

gmdes are opened to their inactive positions.

and 6{ through a four-way- Valve 46 to a source
of fluid under pressure.

At the delivery end of the Iepeater and to a

 ‘bracket 49 pivoted by a bolt 51 to the base 13,

" The two cylinders 44 are connected by pipes 53

40

is rotatably secured a pinch roll 52 urged into

- engagement with the pinch roll 21 by the piston
rod 53 pivotally secured thereto and extending
- from a fluid motor 54 affixed to the base 3.

45

Two additional pipes 59 and 61 supply the work-

ing fluid pressure fmm the source of supply {0

the motor 54. =
| Adjacent to the m111 12 at the delivery side

* _thereof and in line with the path of travel of

50
~and the flow of current from the batiery 81

-the strip, there is a photocell 81 together with a

- light source 18 which, as shown more specifically

~in Pigure 3, are adapted to influence an electrical

~circuit for operating, at desired intervals, the
four-way. valve 46 of the fluid system.

- The four-way valve 486 is connected through

 pipes 59 and 61 to the branches relating to the
~ various fluid motors of the system. Connected
to the valve is a link 62 which, in turn, is con-
- nected to the end of the armature 63 positioned

~within a double acting solenoid 64 having coils

65 and 66 connected together at a common point
.~ to one terminal of a battery 67.

| The opposite
 terminal of the battery 67 is connected to a

| _plvotal smtchmg arm 68 having contacts 69
~and 71 at the outer end thereof and pivoted on
The contacts 69 and Tl are adapt-
~ ed to close the circuit to either of the coils 65
‘and 66 by engaging with the terminals 72 or
13 thereof respectively.
arm 68 is connected to an armature 14 contained

 a bracket 10.

:Wlthln 2 single solenoid 15. When the solenoid

. is energized, as shown in Flgure 3, the sw1tch1ng'

The pivotal switching -

55

60

65
receive fluld under pressure SO that the fluld-

 passes to the fluid motors £4 and 4% to open the

nected to the filament 88 of the tube 82.

plifier tube 82, a resistance 88 and a p‘lurality_ of

batteries 84, 85, 86 and 87. As shown In the
schematic drawing, Figure 3, the resistance 83

and the battery 87 form a circuit with the photo-

cell §1. The filament 88 of the tube 32 is heated

by means of a battery 88 and the grid 89 thereof

is connected to the photo-sensitive plate of the
photocell 8. One end of the solenoid 75 is con-
nected to the plate 81 of the tube 22 and the

“other side to one of the terminals of the battery

§4. The remaining ba;ﬁubly telmmal is. con-
"Solong

as the beam of light from the source 78 passes.

~uninterruptedly to the phouo~5ﬂ1151t1ve plate of

the photocell 81, ions will be emitted therefrom
and cause 'cur_rent to ﬂow from the battery 81

through the resistance & The resuliing voltage
drop in the resistance 8:: ovﬂl comes vhe potentml
of the battery 86 so that the grid 8% of the fube
82 becomes positive, permitting current o flow

-from the battery 84 through the solenoid 75.
‘The resulting maghnetic flux wmch is set up by
energized coil 76 causes the ar maturx.. 74 {0 be.

drawn into the solenoid thus closing contacts

71 and 13 whereby solencid 6§ is energized. Im-

mediately, movement of the armature 63 into

- the solenoid 64 is e_ffected causing the valve &9 to
be rotated to admit fluid from the source of sup-
ply to the various fluid motors for closing the

movable guide portions and the pinch rolls Z2.

'The guides and the pinch rolls will remain closed

so long as the beam of light passing from the

source 18 to photocell §1 remains uninierrupted.

However, as soon as the leading end of the strip
of material has passed from the mill 12 and into
the beam of light, the tube §! becomes inactive

through the resistance 83 CEASES 1mmed1ately

“The loss of the voltage drop across the resistance

82 permits the battery 86 to impress a negative

charge on the grid 89 in the amplifying tube 82.

By reason of the negatwﬂly charged grid, the
flow of current from the battery 84 through the
solenoid 1§ is interrupted, thus de-energizing the

“coil, permitting the armature 72 1o he withdrawn

from the solenoid by the acticn of the spring 76.
The switching arm {8 thereky is drawn to the left

thus to close contacts 63 and 72 and to energize

the solenoid §5. The armature 63 is moved to
the left, turning the valve 4§ to cause the pipe 59
to be opened to the exhaust and the pipe 61 to

 movable guide portions and the mnch rolls 22.

i Since the mova,ble guide portions remain in theivr
70

most open positions during passage cf the strlp

”fhrough the mill 12, excess metal which may ac-

- cumulate between the mills by reason of the

dif

‘erences in draft thereof is permitted to cather

" ‘on a table or the like SO as not to mterfere with

%

the contmuous opera_twn of th_e_ mills. As soan



as the strip has pe'ssed completely through the

-~ -mill 12 and heyond the light source 78, the mov-
- able guide portions and the pinch rolls are again
| --automa.tlcally closed to permlt another repeetmg
-~ operation.

In accordance Wlth the provisions of the_

' 'patent statutes, I have explained the principle
and operation of my invention and have illus-

 trated and described what I consider to represent

. the best embodiment thereof. However I desire
~ to have it understood that within the scope of the

~appended claims, the invention may be pracuced

otherwise- than as speclﬁcally 111ustrated end
described.
I claim:

- 1. Apparatus for repeatmg m a rollmg oper-_ '_
ation relatively thin wide strip material com-

‘prising a twist guide for turning said strip into
- & plane substantially at right angles to that at

which the strip enters said guide, a pair of pinch

rolls adjacent to the end of said twist guide and

"~ having at least one driven roll, a retractible

2,620,273
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3. Apparatus for repeating in a rolling opera-

" tion relatively thin wide strip material compris-

ing a base, a pair of twist guides mounted upon

said base for turning strip material passing

therethrough into a plane at substantially right
angles to that at which the strip enters the
guides, a pair of pinch rolls having at least one
driven roll adjacent to the delivery end of the

 twist guide through which the strip first passes,

10

20

- guide a,djecent the dehvery side of said pinch

‘rolls, a pair of pinch rolls with at least one roll
‘thereof driven and the remaining roll secured
- to said retractible guide for movement there-

with, a second retractible guide, a pair of pinch

rolls with one roll thereof driven and the re-

- Mmaining roll. mounted upon sald second Tre-
tractlble gmde means for withdrawing said re- ¢

tractible guides to their inoperable positions and

for separating said last-mentioned pairs of =

pinch rolls, a pair of pinch rolls at the dehvery
. end of said second retractlble gulde and having
at least one driven roll], and a second twist guide

-~ at the delivery side of said le,st-mentmned pair
- of pinch rolls for receiving a strip passed thereto

through said repeater for returning sald strip to _

the original plane thereof. o
2. Apparatus for repeatmg 111 g 10111ng epere-

tion relatively thin wide strip material compris-

ing a base, a pair of twist guides mounted upon

 'said base for turning strip material into g plane

~at substantially right a,ngles to that in which
~the strip enters the guides, a plurality of verti-

~cally. dlspesed convex stationary elements se-
~cured to said base and together forming sub-
~stantially a continuous semi-circular wall be-

tween said twist guides, a -pair of driven pinch

- rolls disposed between the ends of said wall and :

~ each of said twist guides, a pair of retractible
- goncave elements pivotally mounted upon said

 base which in their active positions form with
 ‘said stationary wall a restricted opening for
- passage therethrough of said strip, driven pinch &

rolls mounted upon said base and adjacent the

45 ing them away from the convex elements to free

convex stationary elements secured to said base,
a pair of retractible concave elements pivotally
mounted upon said base which in their non-

retracted positions form a restricted guide with

sald convex elements through which the strip
material is passed, a plurality of pairs of pinch

- rolls spaced intermittently along the guides for

engaging with and posifively urging the strip

between the concave and convex elements and

retracting means operably engaged with said

retractible concave elements for withdrawing

them away from the convex elements and free-
ing the strip from confinement therebetween
thus permitting an extended loop to form in the
strip.

- 4, Apparatus for repea,tmg in a, rolling opera-

tion relatively thin wide strip material compris-

ing a base, a pair of twist guides mounted upon
said base for turning strip material passing
therethrough into a plane at substantially right
angles to that at which the strip enters the
guides, a pair of pinch rolls having at least
one driven roll adjacent to the delivery end of
the twist guide through which the strip first .
passes, convex stationary elements secured to

5 sald base, a pair of retractible concave elements
Ppivotally mounted upon said base which in their

non-retracted positions form a restricted guide
with said convex elements threugh which the
strip material is passed, a plurality of pairs of

pinch rolls spaced intermittently along the
guides for engaging with and positively urging

the strip between the concave and convex ele-
ments, retracting means operably engaged with
said retractible concave elements for withdraw-

~ the strip from confinement therebetween, and

~ inner ends of said convex elements forming said

~semi-circular wall, an idle adjustable pinch roll

- for each of said drwen pinch rolls adjacent said

retractible concave elements for engaging with
and positively urging said strip through said re-

. stricted passage and means for retracting said

i)

- concave elements into their inoperative positions

‘thereby to free the strip from confinement be-

| tween sald concave and convex elements

- means responsive 1o movement of said strip for

actuetlng said retracting means.
GRAYDON B. TENER.
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