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LEVI D. YORK,

OF PORTSMOUTH, OHIO, ASSIGNOR OF ONE-HALF
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SPECIFICATION forming part of Letters Patent No. 410,724, dated
Application filed March 23, 1889, Serial No. 304,5586.
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(No model.)

20 all whonv it may concern:

Be it known that I, LEvVI D. YORK, of
Portsmonuth, in the county of Scioto and State
of Ohio, have invented a certain new and use-

5 ful Improvement in Rolling Apparatus, of
which the following is a specification.

I will describe an apparatus embodying my

improvement, and then point out the novel

features in the claim.

1o In the accompanying drawings, Figure 1 is

a front elevation of an apparatus embodying

my improvement, certain parts being shown

in section. Fig. 2 is an end elevation of the
same. Ifig. 3 is a partial plan and a partial

15 horizontal section. Iig. 4 is a plan view of a
sliding block which serves to effect the ad-
justment of one of the side rolls. Fig. 518 a
side view of one of the side rolls, a block by
which it 1s adjusted, and a portion of the

20 lower roll. Fig. 6 is a transversesection of a
portion of the lower roll, a side view of one
of the side rolls, and an end view of the block
by which such side roll is adjusted. Fig.71s
a sectional elevation of certain parts of the

25 gearing. Fig. 8 1sasectional elevation of cer-
tain other pcuts of the f}‘earmn
detall.

Similar letters of reference designate corre-
sponding parts in all the figures.

3o A’ A* I3 B? designate rolls, which together
are adapted to roll a bar of desired shape.
The rolls A" A* are arranged one above the
other, their axial lines being in a horizontal
plane. The rolls B’ B* are arranged opposite

35 one another and adjacent to the sldes of the
rolls A’ A? the axes of said rolls B’ I3 being
vertical.

In the present exampleof my improveimnent
the rolls are adapted to the production of

40 what are commonly known as “I-beams” or
“oirders,” but this form I have adopted as a
mere matter of illustration, for the principle
of my invention is not merely applicable to
the rolling of this particular form of bar. It

45 will be seen that the rolls A’ A* have main
portions « of eylindric form,angular portions
a’ «* at the sides of the eylindric portions,
and smaller portions @® * at the sides of the
angular portions ¢’ «® These smaller por-

so tions ¢® o' may be substantially eylindrical.

Kig, 91s a

Reference to Fig. 1 will make it apparent
that the rolls will produce an I-beam or girder
with the web in a horizontal position, and it
will be readily seen that the eylindric portions
¢ of the rolls A’ A® form the web or body of 55
said beam orgirder, that the angular portions °

a’ a® of said rolls form the inner or opposite

sides of the flanges of the beam or girder, and
that the smaller cylindrie portions «’ a* form
the edges of the flanges. The outer sides of 60
the ﬂanﬂes or heads of the beam orgirder are
formed by the rolls I3/ BB* There are com-
bined with these rolls guides C’ C°* C3 C-
These guides are represented as extending
horizontally, but theirfacesare vertical. The 65
material may be passed totherollstromeither
side, and hence may be guided 1nto the rolls
either by the guides C’ C? or by the guides C?
C!  One pair of guides will always serve to
direct the material properly from the rolls 7o
atter the rolling.

An adjustment between the two rolls A” A~
is provided. 1 have shown this as attained
by making the upper roll A’ vertically ad-
justable. There is also an adjustment be- 75
tween the rolls I B¢ and the guides in the
different pairs, this bemn* att&med in the pres-
ent instance Dy mal{ing both the rolls B’ B?
and the opposite guides adjustable toward
and from each other. The adjustments which 8o
I have provided adapt the apparatus to work
of different kinds and sizes.

IHaving now given a general explanation of
the rolls and guides, I will proceed to give a
detailed description of ‘'the apparatus which 8j5
I have illustrated.

The lower roll A*has its journals a’ a® sup-
ported in journal-boxes arranged 1n two side
frames D’ D% It will be observed that the
journal a' extends a considerable distance be- go
yond the journal-box wherein 1t issupported,
and that at the outer extremity it is shaped
to interlock with a coupling for connecting it
with another shaft arranged in line with it,
such shaft being the means of 1mparting ro- g5
tary motion to it.

The roll A’ hasits journals «* «® supported
upon bars ¢’ extending horizontally beneath
them. These bars are simply for taking the

weight of the roll, and are sustained by ver- 100




 tical rods a'’, passing downwardly f1 om them ’

10O
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25

and connected at the lower ends by links !
with levers a'%, which are fulecrumed to the

base portion ot the apparatus and have at-

tached to them weights a'®. These weights

are somewhat heawer than the roll A’ :emd 1ts
hence

journals and other appurtenances;
they will always elevate said roll and its ap-
purtenances when the force ordinarily exer-
cised to hold said roll and its appur telmneef:.
down shall be relaxed.

Above the journals ¢ a® of the roll A’ are
half-boxes ¢, which serve to resist the up-
ward movement of the roll, and therefore to
exert upon the roll the pressure which is req-
uisite for the rolling operations. The side
frames D’ D? are of open construction, so as
to constitute housings d. The edges of these
half-boxes a* are fitted to the edwes of the
housings d,and are guided by the lattel when
moved up and down

Above the boxes a*are screws E/ E2. These
screws extend through the upper portions of
the side frames D’ D2 above the housings
therein, and engage with nuts which are ﬁtted
into these portions of the side frames. By

-rotating these screws in one direction they
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“wheels e’ e~

may be made to force the boxes «'* down- |
wardly, and by so doing force the roll A’ and

1ts appurtenances downwmdly, S0 as to re-
duce the space between this roll and the op-
posife roll A% If the serews are rotated in
the reverse direction, they will allow the roll
A’ and its appurtena,nees to rise and so in-
crease the space between it and its fellow A2

The upper ends of the screws E’ E? are
shown as having affixed to them bevel gear-
These bevel gear- wheels en-
gage with bevel gear-wheels eg ¢t affixed to a
Sh&ft F, ettendmﬂ' transversely to the length
of the screws. The shaft I constitutes a duv-—
ing-shaft for the mechanism employed to ef-
fect the adjustment of the roll A’ and also
the adjustment of other parts, as will herein-
after be explained. I have shown the shaft
K as provided with a wheel F’, that may be
operated by hand to rotate the shaft. The
shaft may, however, if preferred, be com-
bined with means ena,bhnw it to be operated
by power.

The shaft ¥ is Suppmted in bemmﬂ-‘s 1,

“which are provided with suitable boxes for
‘receiving the shaft and which are fitted to

vertical rods /7 insuch manner that they may
slide up and down along said rods. These
rods f/ are supported on horizontal sliding
blocks G’ G%. I 'may remark in passing that
these horizontal sliding blocks G' G? serve to
support the rolls B’ B%. The shaft obviously

is raised and lowered when the bearings o

are elevated and lowered. This raising .emd

Jowering of the shaft I is provided to ena,ble.
1t to always maintain 1its relations with the

screws E’ E? regardless of change in position
of the latter brought about by rotating them

for the purpose of adjusting the upper roll A’.

PR T BT T i owi e AT TR ERE | AFFRNTIN - NN ML FETCE Ao W aafll et R L

- The shaft I' is coupled to the screws E’ E2

d?.

o

toward and f1 om the rolls A’ A<,

410,72_4

by coupling-pieces f? (here shown as consist-

ing .of collars fitting the shaft loosely) and
transverse tubular ettenswns extending over
cylindric extensions €5 at the upper ends of
the screws above the gear-wheels ¢’ ¢°. The
cylindric extensions e’ where they fit within

‘the coupling-pieces, hfwe circumferential

grooves. Screws e’ passing through the coup-
Tin g-pleces and extending into the said clrcum-
ferential grooves, fasten the coupling-pieces

and the screws K E*together, while still per-
It will be ob-
30

mitting the screws to rotate.
served that the journal a® of the roll A’ ex-
tends considerably beyond the bar o°, upon
which it rests,and that at the outer ettreml‘ry
it is constructed to interlock with a coupling

-serving to connect it to a shaft, whereby ro-

tary motion will be imparted to it.

- As the shafts which are emploved to drive
the rolls A’ A* may be of ordinary kind, I

70

75

have not deemed it necessary to illustrate

them, and I shall not further describe them,

Saving only to add that the shaft which drives
the roll A’ may be supported in such a man-
ner that it may assume inclined positions to
adapt it to the raising and lowering of said
roll.

The side frames D’ D* ha,ve extending from

their outer sides lateral projections d d?,
the side frame D’ hmmg two parallel and

oppostte lateral projections d’, one near the
front edge and one mnear the rear edge, and
the side Frame D? having similar projections
The sliding block D’ has its Inner por-
tion, or, in othel words, that portion which is
nearest the rolls A’ AZ fitted between the
two lateral projections d’ of the side frame
The adjacent surfaces of the projec-
tions d’ and inner portion of the block G’ are

rabbeted and grooved, so as to form shears

or ways along which the block G’ m may slide
The outer

portion of the block G’ extends beyond the

95
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ends of the projectionsd’, and at the extremi-

ties has affixed to 1t, beyond the said projec-
tions d’, rods " H3.
secured to the guides C’ (3; hence, when-
ever motion is impmted to the blocks G/, a

couespondmn‘ motion will be i 1mpa,1 ted tothe
ouides C’ C°

These rods I’ H3 are

I15

The sliding block Gzlb constructed hke the' |

sliding: bloe]z G” and 1is fitted to the projec-

tions d** of the side frame D? in a manner
similar to that in which the block G’ is fitted

to the projections d’ of the side frame D’.

Rods H* H* are at one end secured to the ex-
tremities of the outer portion of the block G2
beyond the projections d® of the side frame
D? and at the other end these rods M2 Hare
secured to the guides C* C!, so that when the

120

125_'

block G*is moved the guides C?* C* will be

similarly moved.

The . lateral projections d’ d? of the side
frames D’ D* are provided with pockets 7,
into which are fitted nuts for engaging with
serews I’ I3 I* 14 These screws are provided

| with plain shanks, which ﬁt in bearings 2 in

I30
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the sliding blocks G* G*. The shanks of the
serews are provided W1th circumierential
grooves. Yith the.ae orooves engage the

-fmked ends of plates @’ Wthh are Q,(13(31,11%(1 to

the sliding blocks. The screws are thus se-
cured to t-he sliding blocks, so as to be incapa-
ble of longitudinal movement independently
of the sliding blocks. Owing to this 1t will
be obvious that when the screws are rotated
the nuts will cause them to move longitudi-
nally, and their longitudinal movement will
impart a movement to the sliding blocks to-
ward or from the rolls A’ A® according to the
direction in which the screws are rotated.
The scerews I* I' are provided with bevel
cear-wheels 2°. The gear-wheels engage with
bevel gear-wheels ¢°, affixed to a shaftI>. In
this manner the screws I° I* are secured to-
cgether. In like manner the screws 1’ I® are
provided with bevel gear-wheels engaging

~with other bevel gear-wheels on a shaft cor-

responding to the shaft I°, and are thus
geared to operate in unison. The pair of
screws I*I*are driven through ashaft J* from
the shaft K. The screws I’ I° are similarly
driven through a shaft J’ from the shaft K.
It will be seen, therefore, that the two pairs
of serews are driven in unison and corre-
spondingly, and from this it will be obvious
that the rolls B’ B* and guides C” and C* and
C? and C* will be moved correspondingly to-
ward or away from the rolls A’ A2

The side frames D’ D*have formed in their
opposite or adjacent sides recesses d'* for the
accommodation of the guides when they are
adjusted as far as they can be adjusted away
from each other.

The shaft I is provided at the ends with
bevel gear~-wheels 9, which engage with bevel
gear-wheels 7/, affixed to rotate with the
shafts J’ J®% The gear-wheels 7° have long
hubs 7°and are engaged by feathers or splines
with the shafts J” J°; hence they may slide
along the shafts J’ J° when the shaft F is
raised and lowered throungh the action of the
serews E7 K2 and yet will rotate the shafts J’
J? The gear-wheels 7 have long hubs %
formed w 11;11 or secured to them, and are en-
gaged with the shaft If by feathers, so that
this shaft shall be incapable of rotating with-

~out imparting rotary movement to them, and

withal so that they can slide lengthwise of
the said shaft If. The boxes or bearings 7,
which receive the shaft I and are free to
slide along the rods f’, embrace the hubs 4*
of the bevel-wheels 7; hencewhen the sliding
blocks G" G°, which carry the rods 7/, move
toward and from the rolls A" A* the bevel-
wheels 7 will be moved correspondingly along
the shaft . The hubs 7* of the bevel-wheels
7 are also embraced by yokes j7°, and these
vokes embrace the hubs 7° of the bevel-
wheels 9’. These yokes are so connected with
the hubs of the bevel-wheels that there can
be no relative movement between the yokes
and hubs of the wheels, saving only as re-

cards a rotary movement of the wheels. | in

| These yvokes cause the bevel-wheels y’ tqslide

along the shafts J’ J° when the shaft F is
*aisezd and lowered by the action of the screws
E’ K-,

It will be understood that When the shaft
F is rotated it will, by operating the screws
E’ E? adjust the upper roll A’ 1el&tively to
its fellow A2 and also adjust the rolls B’ B>
and the opposite pairs of guides C’ (ﬁ and
C? Ctlaterally with relation to the rolls A’ A2
By this means the several rolls and the guides
may be adjusted into positions adapting them
for successive rollings of any given bar or
mass of metal for the purpose of reducing 1t
to a bar, beam, or girder of desired configu-
ration.

At the lower end the shafts J’ J? are pro-
vided with bevel gear-wheels 7% which are en-
cgaged with them by means of keys and en-
gage with and impart motion to the bevel-
wheels 2° on the serews I’ I, Around the
shanks of the screws I’ I* are collars 7"
These are shown as severally made 1n two
sections secured together by bolts. T'hey are
severally provided with sockets /° receiving
the ends of the shafts J’ J~.
J? are provided near the lower ends, where
they enter the sockets, with circumieérential
oTO0VeS, and the &,ool{ets are provided with
screws 7, which enter the circumferential
orooves, thus securing the shafts J’ J° within
the sockets, and thereby connecting them with
the shanks of the gerews 17 I~ _

By means of the connections, which have
been just described, for securing the bevel
cgear-wheels 7° in operative engagement with
the bevel-wheels 2* 1t 18 possible to discon-
nect the said wheels 7% elevate them and their
shafts J/ J?, then make adjustments of the
serews, which are driven through the shafts
J’ J* and afterward restore the connections,
so as to make the said screws again operative
through the shafts J’ J*. This is advanta-
oeous, because where a different shaped or
sized bar is to be produced the mechanism
will bereorganized or specially adapted to the
doing of that work and afterward restored to
such operative condition that all the adjust-
ments can be effected by ﬂle rotation of the
shaft K.

Now a description will be given of the
manner in which the rolls B’ 3% are supported
and how they are adjusted through the ad-
justmentof the sliding blocks G’ G*.  Kach of
these rolls B’ B* is shown as having a single
journal ¢, and this is located on the bottom
and fits in a block g’. The Blocks ¢” of the
rolls 37 B® rest on the journals a’ a® of the
roll A% To adapt them the better to do this
they are curved on the under side to conform
to the circumference of the journals. Thesc

blocks are connected by bolts ¢* with the
sliding blocks G’ G? the block ¢’ of the roll
I3’ being connected by bolts g° with the slid-
ing block G/, and the block ¢’ of the roll B*
being connected by bolts ¢* with the slid-
The rolls B’ I3* are not sup-

o block G-

Thege gshafts J’
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~ por ted agmn% the metal being rolled by their

~ securing the adjustment of the. rolls.

IO

of a triangle.

journals g.
The
rolls are sustained during work by rollers K’
K2 There are two rollers. K’, and they are

arranged so as to bear upon ‘the roll B’ at

dlfferent points. They are arranged rela-
tively to the roll B’ so that the axis of the

roll B’ and the axes of the two rollers K’

are 1n the position of the point of the apices
The roll B* is sustained by
two rollers K? arranged with relation to it
in the same manner as the rollers K’ are
arranged relatively to the roll B’. The roll-
ers K’ K2 are supported in the sliding blocks
" G*. These Dblocks, in the sides which
are toward the rolls A’ A% have pockets or
recesses ¢° formed in them and the rollers
K’ K? extend into these pockets Or T'eCesses.
The journals of the rollers K’ X* fit in half-
boxes in the edges of the blocks G’ G?, above

~and below the pockets or recesses g® thereof.

I have shown collars

g* fitted to the ends of
the journals of the rollers K’ K? and con-
nected by rods ¢° and nuts ¢% Wlth lugs @,
formed upon the blocks.

What 1s here claimed, and desired to be se-

~cured by Letters Patent-, 18—

30

35

1. In an apparatus for rolling metal, the
combination of top and bottom rolls, side
rolls, blocks with which the side rolls are con-

nected, screws for effecting the adjustment

of these blocks toward and fri om each other,
screws for effecting the adjustment of the up-
per roll, a shaft drwmﬂ* the screws for effect-
ing the adjustment of the upper roll, other

- shafts transmitting motion to the screws for

40

effecting the adjustment of the blocks with
which the side rolls are connected, the shaft
whereby the screws for effecting the adjust-
ment of the upper roll are driven being sup-
ported in vertically-sliding boxes, and the
shafts for transmitting motion to the screws
whereby the adjustmments of the sliding blocks
are effected being supported to slide in-the
direction of the length of the shaft which
drives the screws foreffecting the adjustment

— of the upper rolls, substantially as specified.

55

2. In an apparatus for rolling metal, the |

combination of top and bottom rolls, side
rolls, movable blocks to which the side rolls
are connected, side guides carried by said
blocks, shafts, bevel-frear and screw-connec-
tions, whereby‘ an &dgjustment may be effected
mmultaneou&ly between the several 101 8, sub-

- stantially as specified.

60

3. Inan apparatusfor rollmcr metal, the com-
bination of the rolls A’ A2 the screws B K2

the shaft F, driving said screws, the side rolls:

B’ B sliding blocks by which said rolls B’ B?
are adjusted,screwsforadjusting these blocks,

and shafts J’ J% for driving the screws for ad— |

justing the said blocks, the shaft F being sup-

- ported 1n vertically-sliding bearings, and the

shafts J J? being supported S0 as to move lat- |

.These journals are employed for

410,724

| erally correspondingly with the movement of

the said blocks, substantially as specified.

4. In an apparatus for rolling metal, the
combination of rolls A’ A%, h{:LVI]JU' long jour-
nals a®a® the screws B/ E?, the shaftI‘ dI‘lVlHU

‘said serews, the side rolls B’ B*, shdmﬂ'blocks

by which said rolls B’ B? are aJdJ usted SCrews
for adjusting these blocks, and shafts J’ J?,
for driving the screws for adJ usting the Salcl
blocks, the shaft T being suppmted 1n verti-
cally-sliding bearings, and the shafts J”J* be-
ing supported so as to move laterally corre-

spondingly with the movement of the said

blocks, substantially as specified.

5. In an apparatus for rolling metal, the
combination of upper and Iowel rolls, sule
rolls having curved bearings on the journals

A

75

8-0 B

of the lower.roll, adgustable blocks for effect- .

1ng the adjustment of the side rolls, and roll-

ers supported by said blocks and sustammﬂ'
the side rolls, substantially as specified.

6. In an &ppmatus for rolling metal, the
combination of upper and lower rolls, screws
for adjusting said rolls, loosely-running side
rolls, adJustable blocks for eftecting the ad-
;]ustment of the side rolls, loosely-running roll-
ers supported by said blocks and susta,mmrr

Sle

the side rolls, and gearing operating to adj l]St -

the rolls together, each of the side rolls and the
rolls which sustain it being arranged in the
apices of a triangle, substantially as specified.

7. In an appar atus for rolling metal, the’

combination of upper :zmd lower I'olls, side
rolls, adjustable blocks ¢/, receiving journals
with which the side rolls are prowded shdmcr

95
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blocks G’ (% connected with the blocks ¢,
and rollers K’ K? supported in the sliding -

blocks G” G2, bubstammll} as specified.
8. In an &pparatus for rolling metal, the
combination of the top and bottom rolls, the

adjustable side rolls, sustaining-rollers, slid-
ing blocks supporting the sustammﬂ‘ rollels |

and blocks supporting the side rolls connected
to the blocks Suppmtmn the sustaining-roll-
ers, so as to be capable of moving 1ndepend-
ently of the blocks sustaining the side rolls

away from the top and bottom rolls, substan-
tially as specified. . -

9. In an apparatus for rolling metal, the
combination of the top and bottom rolls, the
adjustable side rolls having journals at their
lower ends only, and supporting-blocks be-
neath the side rolls receiving their journals
and sliding on the journals Of the bottom roll

sub%antmlly as specified.
10. In an apparatus for rolling metal, the

:combm&tlon of positively- IOt&tan top and
bottom rolls, freely-turning side rolls, and

freely turmnﬂ sustaining-rolls for s.«;ud side
rolls, substantmlly as spemﬁed

- LEVI D. YORK.
Withesses:
JAMES K. YORK,
EDwIiN H. BROWN.
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Gorrection in Letters Patent No. 410,724,

1
1]

It 18 heveby certified that in Letters Patent No. 410,724, granted September 10,
1389, upou the application of Levi D. York, of Portsmouth, Ohio, for an improvement
m “Rolling Apparatus,” an error appears in the printed speetfication requiring the
following ecorrection: In line 75, page 4, the reference letter <7 should rend F ; and
that the said Letters Patent should be read with this correction therein that the s:une
niay conform to the record of the case in the Puatent Ofiice,

Signed, countersigned, and sealed this 24th day of September, A. D. 1889,

[SKEAL.] _ CYRUS DUSSEY,
* Assistant Secretary of the Interior.
Countersigned :
C. Is. MircHELL,
Commissioner of Patents.
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