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To wll whonm it maip concern:

Be it known that I, CHARLES L. STROBEL,
of Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented a new
and useful Improvementin Apparatus for Roll-
ing Bye-Bars; and I do hereby declare the fol-
lowing to bea full, clear, and exact descrintion
thereof.

- My invention relates to the manufacture of
eye-barsand barshaving similar enlargements
thereon, having special reference to apparatus
for practicing the method of making eye-bars
described and claimed in application for Let-
ters Patent filed by me February 16, 1835,
Serial No. 156,049.
forth 2 method of making these articles, con-
sisting, substantially, in die-forging on a biliet
or slab enlargements of approximately the fin-
ished shape of head, and then reheating the
blank so formed and rolling 1t to the required
length and finished form of bar, the bar being
thus brought to its final shape while in & uni-
formly-heated condition, and the formation of
injurious strains in the bar being avoided. In
forming the bar by said method it is found
essential to provide means for accurately roll.
ing to length, as the bar is substantially fin-
ished when leaving the rolls, and a slight vari-
ation in length might render the bar useless.
1t has also been found very desirable to edge-

roll the bar between the heads, to prevent too

oreat lateral spread and impart a neater finish
thereto. By my invention I provide means
for accomplishing both fhese ends, and also
improve the apparatus in other particulars.

1t consists,essentially,in combining with the
reducing-rolls a gage located In the course of
the bar rolled and adapted to indicate the
length thereof.

It also consists in making this gage appara-
tus longitudinally movable with the bar, so
that the bar, when pressing against the end
piece thereof, may carry the gage with 1t and
the length be indicated, no matter what may
be the position of the bar on the feed-table.

It also consists in combining with the re-
dacing-rolls edging-rolls and apparatus for
advancing or permitting the retraction of the
edging-rolls,to permitthe passage of the heads
or enlargements on the bar.

It also consists in the construction of the
apparatus for operating these edging-rolls.

In said application 1s set

view of the gage.

It alsoconsists in eertain detailsof construc-
tion hereinafter specifically set forth.

To enable others skilled in the art to make
and use my invention, I will describe its con-
struction and operation, referring to the ac-
companying drawings, in which--

Figure 1 is a longitudinal central section of

55

a rolling-mill illustrating my invention. Fig. 6o

21is a horizontal section on the line  z, Fig. 1.
Fig. 3 is an enlarged top view showing part
of the housings and rolis. Fig. 41s an en-
larged cross-section on the line y y, FFig. 1, the
horizontal rolls being omitted. Ifig. H1saver-
tical central section of the apparatus for oper-
ating the edging-roll. Figs. 6 and 7 are detail
views of such parts. Fig. 8 1s a perspective
Fig. 9 1s alongitudinal sec-
tion of a rolling-mill illustrating another form
of gage. Fig.10isan enlarged detached view
of the lever apparatus for operating the edg-

ing-rolls; and Figs. 11, 12, 13, and 14 are views

illustrating the manufactare of the eye-bar.

In the drawings, A A are the ordinary ad-
justable horizontal plate-rolls mounted in the
housing A" A’, these rolls being operated 1n
the ordinary manner, which it 18 unnecessary
to deseribe herein. Kxtending out on each
side of the housings are the feed-tables B B/,
having the series of idie-rolls & therein, on
which the bar is supported during reduction
from the blank to the finished eye-bar.

Extending above the housings A’ from end
to end of the apparatus is the bar 6’,from which
is hung oneach side of the housing by suitable
rods or chains, b% the measuring-gage C, this
cage, in the form preferred, consisting of the
frame ¢, having cross-bars ¢, to which the
chains b* are connected, and at the forward end
the finger or pin ¢, which extends down a
short distance in front of the rolis A and in-
dicates the center of the head when the bar 1s
finished. | -

Secured to the frame ¢ is the adjustableend
piece,(’,of the gage apparatus, this end piece
extending down from the framein the course of
the eye-bar on the feed-table, so that when the
eye-bar strikes this end piece the finger ¢* will
indicate at the end next to the rolls whether
the bar has been rolled to the proper length.
As the gage C is adapted to move longitudi-
nally with the bar when it strikes the enc
piece, it is evident that as soon as the bae
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length. The end piece,C',is adjustable on the

the side bars of the frame by set SCrews ¢'.
~The end pieceisadjusted on the frame, so that

opposite end.

above the housings, othel equwalent forms of
longitudinally - moving gages may be em-

| zontal roils A—these rolls acting to edge-

PASSeS between them. 'To accomplish this,the

ure. Ed(,h edging-roll is mouuted In a bear-

ceases moving the gage Wﬂl indicate the ]enath ’
of the bar, and it is not necessary to place the
bar in any particular. position to measure its

frame ¢ in any suitable manner, in the appa-
ratus shown the end piece bunﬂ secured to

the length from the end piece, C/, to the finger
¢’ corresponds to that from one end of the
finished bar to the center of the head of the

Instead of the swinging gage hung from

ployed, that shown in Fig.9 being suitable for
the pmpo:se In-this case the end plece 1S,
mounted on rollers traveling on a track on
the feed-table, and has connected thereto wire
ropes or chains which carry marks indicating
the proper length of bar, and the end of the
eye-bar comes against and carries this end
piece with it along the feed- table the ]ennth
of the eye-bar to be formed. |

The mill is provided with side or edging |

rolls, D D’—one set on each side of the hOI‘l

roll the eye- bar during its ledueblon and {e}
formi square edges and plevent the spreadmn'

of the bar, whileat the same time they guide the |

bar in the passage through the reducing-rolls.
As the heads of the eye-bar must pass between
these edging-rolls, it is evident that means
must be provided fm permitting the opening
of the rolls to allow the bar to enter the re-
ducing-rolls, and for applying the pressure of

the rolls quiekly, so that they may pressupon |

the edge-faces of the body as soon as the head

edgmg rolls may be operated by any snitable
power, that illustrated being hydraulic press-

ing, d, having ab its reara piston or plunger, ',
which enters a cylinder, d?, formed within the
housing A’, the bearing-surfaces of the piston
and cyll ndel being Sultdbl y packed. The bear-
ingsd of the rolls are provided with the gulde-
lugs ¢ at diagonally - opposite coruers, these
guide-lugs fitting over and sliding on the Cross-
bars e, which extend across between the hous-
ings A A’, and so form strong supports for the
edging- Iolls? which are gnided in their move-

by these supporting cross-bars. As the bars
pass through the lugs at the diagondl corners of
the bearings, they extend across, above, and
below the course of the eye-bar, and they have
the further advantage of sheddmﬂ' any scale
falling on their surface, so that there 18 no lia-
bility “of the side rolls benw clogged thereby.
The pressure-cylinders d’ of the rolls commu-

nicate through any suitable valve apparatus |

with a pipe carrying hydraulic pressure, one
form of valve apparatus suitable for the pur-
pose being shown in Figs. 5 and 6, the rotary

valve f belng mounted in a valve- ehamber I,

338,623

the supply, through the passage f?* with the -
exhaust, and through the passage f * ¢ with the
cylmdel &. This valve Jis opened automat-
ically by the eye-bar as it passes back and
forth through the rolls in the following man-

ner: Bolted to the housmﬂs are the bra,cketq |

g, having on their inner faces the horizontal e

75
9° to secure them in posmlon on theways. At
the base of each hangel g* 18 the bearing. g*,

‘the two bearings ¢ supporting the shaft A% to |
‘which the drag & or ’is secured, this dra

dovetailéd ways ¢’, on which are secured the
hangels g*, these hangers having set-screws

in its normal pOSlthIl hanging down in the

g 8>

course of the eye-bar as it passes over the

feed-table, and being faised by and resting on
the eye-bar, (its two positions being shown in’
‘Fig. 1,) and so imparting a partial rotation to
the drag shaft. On the drag-shaft is secmed

the spring-cluteh 4, having the handle ¢, this.

cluteh engaging w1th the lever %, whlch is.

mounted on the drag shaft, the lever belng.,_

thus connected to the drag- shafb by means. of
the clutch and moving with it.

On the same horizontal plane as bhe dracr |

Q0

shaft,and dlrecbly above the edging-rolls,is the

shaft m is the lever I, and at the top of the le-

vers k and [ are mounted sleeves & !, through .

'shaft m,which is journaled in the housmgs Al

the ends of the shaft extending through to the ) 95

outer faces of the housings. Secmed to. this =

which sleeves the bar n passes, this bar be-

ing fastened therein by suitable set-screws, and 100

‘through this bar » and the levers %k [ the mo-
‘tion ot the drag-shaft. h* 18 1mparted to the-' f

shaft m.
The drag-shaft is supported from the brack-
ets having slides or ways, and the rod nis se-

screws, to permit the adjustment of the drag

105
cuared in the sleeves of the ]evers k 1 by set- -

shaft toward or from the edging-rolls in the'“_;

direction of the length of the appalatus, 80 .

that the apparatus may be employed in rolling

110
bars having different sizes of heads. 'This is
‘accomplished by unscrewing the set-screws
| binding the hangers to the ways and the bar
n to the lever & and adjusting the drag-shaft
‘and its econnections to the proper position, in
“which it is again. held by the set-screws.
‘From this shaft m motion is imparted in any .
‘suitable manner to the valve £, whereby the
‘edging-rolls are operated that shown being a
toothed segment, m/, secured at the end of the

115

120

shaft m, meshmg into a toothed segment, m’,

‘on the end of the stem of the rotary valve f S

“"When the eye-bar passes under and raises the

‘drag, this turns the drag-shaft A%, and through'_ -
‘the levers % I and bar n imparts the same mo-
| tion to theshaftm,which, through the segments-'_
‘m’ m?, turns the valve f, and 80 opens com-
'mumcamon between the supply-passages f*and
cylinders d?, and the water under pressure
forces out; the edging-rolls D or D" against the

X258

| .1'30 L

edges of the eye-bar passing through therolls. . -

The apparatus remains in this position. uﬂtll?fi D
‘the eye-bar permits the drag to fall, whenmo-

Lcommumcatmg through the passage f* with I tion in the opposite dlrectlon 18 1mparted

i
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thereto, and the valve f opens communication

.between the eylinder d° and exhaust-passage
£, relieving the ¢ylinders @’ and pistons d’ from

pressure, so that theheads or enlargements on
the eye-bar may press back the rolls and pass
between them.

The drag-shaft is provided with the hand-
lever p,for operating the valve apparatus and
edging-rolls independently of the drag, this
being necessary in some cases, as hereinafter
dPSCI‘lbed When this haud lever is em-
ployed, the cluteh 7 1s drawn out of connec-
tion with the lever £k, the shaft A* turned to

‘raise the drag out of the course of the eye-

bar, and the clutech again thrown in connec-
tion with the lever £. It is also necessary to
withdraw the edging-rolls for some purposes—
such as when entering or withdrawing the
blank or finished eye-bar—and for this pur-
pose 1 have provided hydraulic apparatus at

the end of the cylinders ¢*, this consisting of

the cylinder », having a piston or valve, 7,
therein, sald piston being connected by therod
s with the piston or plunger d’, forming part
of the bearing of the roll- befumg d. The rod
s passes through suitable stuffing-boxesin the
eyhnders &’ and », and is bolted to the CI0OSS-
brace s of the piston d'.

Commumcatm@ with the cylinder » is the

pipe #° hydmullc pressure being emploved
throun*h this pipe to operate the pmton »" In
withdmwing the roll.

Instead of hydraulic pressure for operating
the edging-rolls, other equivalent pressure—
such as steam, pneumatic, spring, or lever
pressure—may be employed for advancing or
retracting them.

The operation of my improved appar atus 18
as follows: The blank « is first formed from
the slab ¢ in the manner described in the ap-
plication filed by me February 16, 1885, be-
tore referred to, the heads «” being die-forged
to approximately their finished shape, though
generally slightly thicker than in the finished
bar. 'The blank « is then placed in a suit-
able furnace and heated as a wholetoarolling-
heat, and it i1s then fed to the reducing-rolls
A A over the feed-table B. To permlt the
bar to pass nunder the drag h,the operator dis-
engages the clutch ¢ from the lever k, and by
means of the hand-lever » on the dlag shatt
raises the drag % out of the course of the
blank, which is then fed forward unfil caught
by the rolls. As soon as the blank passes the
drag, it is lowered by the operator, and the
drag-shait connected to the lever %, so that
the apparatus 1s 1n position to operate auto-
matically. As the blank passes out on the
opposite side of the rolls A A onto the table
B’ after the head v’ passes the side or edging
rolls, D" D, it strikes against and raises the
drag A/, and through the levers & [, bar n, and
other apparatus, before described, opens com-
munication between the hydraulic supply and
the c¢ylinder d° so by hydraulic pressure ad-

vancing the edging-rolls D" D, which press i of the intermediate head.

ay

upon the edee faces of the body of the blank
between the heads «" and edge-roll, the body
thereof preventing greater lateral spread than
is desirable, and truing the cornerscof the bar.
The pressure and rotation of the horizontal
rolls A A force the blank or bar through
them into the position shown in Figs. 1, 2, and
3; but as the edging-rolls are simply idlers
the bar is not carried farther, and upon the
reversal of the mill the bar 1s fed from this
position back to the horizontal rolls, and after
the head %" passes the edging-rolls D D on the
opposite side 1t strikes the drag / and raises
it, so, through the apparatus above described,
advancing the edging-rolls D D. As the bar
is fed through by the rolls A A, its rear end is
withdrawn from the drag 7/, permitting the
drag to drop, and thus, through the apparatus
above deser 1bed, Opemtmw the valves f to re-

70

78

lieve the ednmn rolls D" D’ flOH] the hydraulic

Pressure; and as the head « at the rear of the
bar 1s drawn through these rolls it presses
them back out of its course, the pistons d be-
ing forced in this way back into their cylin-

deh d’, as shown 1n Fig. 2, the edging-rolls
D’ D’ being thus left in posﬂamn to permlt the
entrance of the head 2’ of the bar upon the
reversal of the apparatus, The operation is
continued in this manner, the apparatus being
opemted automatically thlouﬂh the drags h
and 7 to edge-roll the body of the bar between
the head until the bar is reduced to the de-

sired thickness and brought to the required
length. As the bar approaches the required
length, its forward end strikes against the end
piece, U, of the measuring-gage C, and the
exact ]uwth of the bar is then indicated by
the fmwe1 ¢, 80 that after each pass the exact
length 01‘.’ b::w 18 shown, and the operator can
by Increasing or decreasing the pressure of the
reducing-rolls 1 the last pass or passes roll
the bar to the exact length required. Asthe
oage U 18 c&pwble of longitudinal movement
with the bar, 1t is ev1dent that the length of
the bar is indicated as soon as its end sbnhes
the end picece of the bar, and that no time is
lost in adjusting the bar for measurement,

this being 11111)0113‘11113 1n the rapid reduction
of the blank to finished bar. When the bar
is finished, the operator disengages the clutch
¢ from the lever £, and through the lever p
raises the drag 2 out of contact with the bar,
and then connects the clutch and the lever I,
so that he can operate the valve apparatus
through the hand-lever p. He then turns the
valve so as torelieve the edging-rolls from the

hydraulie pressure, and by means of the pis-

tons #, within the auxiliary cylinders », he
withdraws the edging-rolls, so that the fin-
ished bar may be mlthdlawn

Where it is desired ‘to roll a bar having a
head or similar enlargement between the
heads, the automatic apparatus cannot be en-
ployed to advantage, as the pressure of the
edging-rolls cannot be relieved for the passage

In such cases the
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- rolls, acecording to the size of the head, so as |
| the eylinder @’ therein,the roll-bearing d, hav-
-ing the piston or plunger d’, the auxﬂmry cyl-
[0

- 20

2

apparatus is operated by the hand-levers, the

drags being raised out of the course of the
eye-bar on the table,as above described.

In rolling eye-bars having larger or smaller
heads the drag is adjusted in the manner
above described from or toward the edging-

to Operate the Valv e apparatus at the prOper
instant, either in applying or relieving the
hydraullc pressure of the rolls.

What I claim as my invention, and desire to
secure by Letters Patent, is—

1. In combination w1th reducing-rolls, a

gage located in the courseof the bar rolled and
adapted to indicate the length thereof,substan-
tially as and for the purposes set forth.

2. In combination with reducing-rolls, a

longitudinally-movable gage located in the

course of the bar rolled and adapted to indi-
cate the length thereof, substantially as and
for the purposes set forth.

3. In combination with reducing-rolls, a |
~drag, connections between the drag and the
“apparatus for operating the edging-rolls, and
~apparatus for adjusting the drag toward or

gage having an end piece against which the

-end of the bar strikes, substantially as and for

the purposes set forth
4. In combination with the reducmg mlls A
A, the gage device C, having the finger ¢ and

adJ ustable end plece, ', Subsbantlally as a,nd_

- for the purposes set forth.

30

.40

D. In an apparatus for rolling eye-bars, the

-combination, with edging-rolls, of a drag lo-

cated in the course of the moving eye- bar and
connections between the drag and the appara-
tus for adjusting said edging-rolls, substan-
tially as and for the purposes set forth.

6. Inapparatus forrolling eye-bars,the com-
bination of longitudinally-moving edging-rolls
mounted 1n bearings and prowded with plstons

~or plungers,valve apparatus for operating the
same, a drag In the course of the eye-bar, and |

connections between said drag and valve ap-
paratus, substantially as and for the purposes

- seb forth.

45

7..The combination of the housings, the |

Cross - bars 2 and the roll-bearing d, having

- gulde-iugs ¢ at diagonally- Opp()Slte corners
fitting over said cross-bars, substantially as |
and for the purposes set forth. |

8. The combination of the housings havmg
the cylinders d° therein, the cross-bars ¢, and
the roll -bearings d, havmg the pistons or
plungers d, ﬁttlng in the cylinders, and the
guide-lugs ¢, substantially as artd for the pur-
poses set forbh |

9. The combination of the housing havmg

inder r,and the piston?’, connecbed to the piston

-, substanblally as and for the purposes set;

forth
10. The combmatlon of the shafts #* m

levers kI, longitudinal bar n, the edging- rolls, "

and valve apparatus for 0perabmg them, sub-

stantially as and for the purposes set forth.
11. The combination of the drag-shaft, the

drag 7, and hand-lever p, connected thereto

. the level k, mounted thereon, and the. clutch--
¢ substantlally as and for the purposes set
-forbh |

12. The comblnatlon of the edging-rolls,the

from the edging-rolls, substantlally as and for

the purposes set forth,

-13. The combmabmn of the housmgs the
horizontal ways ¢',the hangers supnmted and

“adjustable thereon the drag-shaft mounted in:
saild hangers, and the drag, substantially aS- |

8o

and for the purposes set forth.
14, The ecombination of the housmgs, the

0
ss

60

/0

75

‘shaft m, mounted therein and carrying the

lever |, the horizontal waysg’, the hangerssup-

por ted and adjustable thereon the drag-shaft,
the hanger, the lever %, and the bar n, adJust |
ably secured to said levers Substantlally as
and for the purposes set; forth,

In testimony whereof I, the said CHARLES |

L. STROBEL, have hereunto set my hand.
' CHARLES L. STROBEL.
‘Witnesses:

JAMES: I. KAY,
J. N. COOKE.
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