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JULIAN KENNEDY. OF PITTSBURG, PENNSYLVANIA.
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No. 825,657,

Specification of Letters Patent.

Patented July 10, 1908.

Applicaticn filed May 31, 1902, Serial No, 109,743,

To all whom it may concern:

Be it known that I, Jurnian KENNEDY, of
Pittsburg, Allegheny county, Pennsylvana,
have invented a new and useful Untversal
Mill, of which the following i1s a full, clear,

and exact description, reference being had to

IC

2GC

30

35

the accompanying drawings, forming part of
this specification, in which-—

Figure 1 1s a front elevation, partly broken
away, of a universal mill constructed 1n ac-
cordance with my invention. Iig. 21s a par-
tial sectional front elevation on a larger scale,
showing the support and connections of the
hangers for the vertical rolls. Kig. 3 15 an
end elevation of the pinion-housing which 1
prefer to employ. Fig. 4 is an end elevation,
partly in section, of the universal mill.  Ifigs.
5, 6, and 7 are detail views of construction,
hereinafter referred to. Iig. 8 1s'an end ele-
vation showing the guide and roller system
which I prefer to use when the vertical rolls
are removed and the device used as a two-
high mill. Fig. 9 is a front elevation, partly
in section, of Fig. 8; and Figs. 10 and 11 are
respectively a partial front elevation and lon-
oitudinal vertical section, showing a modihied
simple form of the invention. |

My invention relates to the class of uni-
versal mills, and particularly to the mechan-
ism for supporting, adjusting, and driving
the vertical rolls and also the pinion-housing
arrangement. It is designed to strengthen
and improve the supports for the vertical
rolls, to provide for easy and quick removal
of these rolls, and to improve the form of the

- pinion-housing.

40

45

~ wardly from the main housings.

50

In the drawings, 2 2 represent the horizon-
tal rolls of the universal mill, and 3 3 its verti-
cal rolls. Each of the vertical rolls is carried
in a removable housing 4 of semicylindrical
form in its body portion, while the upper part
5 and the lower part 6 contain the verfical
bearings for the upper and lower shafts of the
roll. The upper parts 5 are provided with
lateral portions 7, through which extend the
shaft 8, constituting an upper supporting-
shaft for both vertical rolls. This shaft rests
in hook-shaped bearings 9, which project for-
The re-
duced end portions 10 of the shaft fit neatly

~within these hook-shaped brackets, and the

_55-,

‘shaft is held from rising by end washers 11,

having inner annular lips 12, arranged to it

in-the enrved or annular grooves 13 of the

A

brackets. plain washer 14 is preferably

used on the inner side of the bracket, and |

!

when the nut 15 1s screwed home upon the
outer screw-threaded end of the part 10 the
hip portion of the washer will engage the
eroove 13 and will hold the shaft firmly in
place, while the shaft may be easily detached
by unscrewing the end nuts and withdrawing
the washers from their recesses. These
washers are preferably made of steel, and the
construction just described 1s shown in Iigs.
5 and 6.

The housings 4 are {forked at their lower
ends to fit over a squared shaft 16, which 1s
bored out longitudinally to receive a con-
necting-shaft 17 for the roll-adjusting mech-
anism. Lining-pieces 18 are preferably used
between the shaft and the forked sides of the
housing-foot, and the ends of the squared
shafts extend through the main housings and
are secured by nuts 19, Figs. 2 and 4.

To protect the shaft 16 from falling scale,
&e., I form recesses 20 1n the lower parts of
the housings, which receive the ends of a
curved cover-plate 21.
parallel with the horizontal rolls and between

This cover extends

O6¢

70

75

30

the housings and is preferably wider than the

shaft.

The connecting-shaft 17 is carried mn end
bushings 22 in the squared shaft and 1s pro-
vided at each end with a pinion 23, inter-
meshing with a pinion 24, having a screw-
threaded hub engaging the adjusting-screw
25 for the lower part of the vertical-roll hous-
ng.
24 to a similar upper pinion 28, engaging the
adjusting-screw 29 for the upper part of the
vertical roll.

To hold the vertical housing against its ad-
justing-screws, 1 provide a movable pull-

back cylinder 30, having a cup-leather at its

inner end and movable between-an outer cas-
ing 31 and an inner stationary sleeve 32,
which surrounds the rod 33. The outer end
of the rod extends through the cylinder and 1s
fastened to its outer closed end, while the 1n-
ner end is provided with an enlargement 34,
which enters a hole or recess in the housing 4.
This hole is internally enlarged vertically, so
that when the housing 4 is lifted slightly the
bolt or rod 33 may be pulled out and the
housing can then be lifted free.

The upper part 5 of the vertical-roll hous-
ing has a bore of sufficient diameter to allow
the roll 3 to be pulled out upwardly through

it when the upper bearing-blocks or brasses
are removed. Theupper journalof each ver--—-

tical roll is provided with a bevel-wheel 35,

Pinions 26 and 27 connect the pinion

Q0
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2

and these bevel-wheels intermesh with hevel-

‘wheels 36 upon a horizontal driving-shaft 37.

The wheels 36 are splined to this shaft and
each 1s provided with an elongated hub 38,
having a projecting annular ring 39 fitting
within a closed case 40. The case 40 1s sup-
ported upon a bracket 41, which is bolted to
the top of each vertical-roll housing. The top

half of the case is removable and within the
lower senucylindrical portion are bearings

consisting of semicircular rings on each side

- of thering 39. Eachringconsists of an outer

~dropped into, place in the case.

20 hub 1s then inserted and the upp

‘circular brass ring 43.
g
-~ plain stubs extending within registering
- holes 1n the steel ring.

semicircular steel ring 42 and an inner semi-

_ _ Brass screws 44 are
screwed 1nto holes 1n each brass ringand have

In assembling the
parts-the doubled rings are fitted together and
The wheel-

er OT COVer
part of the case bolted to the lower part. The

‘bolts, which secure the two parts of the case
together, are made of sufficient strength to

- carry the weight of the vertical roll and its

housing. ~ The steel ring has slots at the top
- which lead to holes in the brass rings, so that

by removing the case-cover and inserting a
hook the double rings may be pulled out

~around the shaft and hub-sleeve. The rings

20

may then be pulled apart, spacers of sheet

~iron or other suitable substance put between

35

4.0

- 5¢

N1

60

65.

- Fig. 3.

pinion 49 for the upper horizontal roll.

“contained .and

them, and they may then be pushed back

into place around the hub. I thus provide

‘for a simple means for taking up wear conse-

quent upon end thrust of the shaft 37.
The shafts 37 are connected by spindles 45
with the projecting journals of a pair of driv-

ing-pimnions 46. I have shown these pinions

as mounted in a cruciform housing 47, built
up ol horizontally-divided parts, as shown in
The pinions 46 intermesh with an
1dler 48, which intermeshes with the driving-
The
pinion 49 intermeshes with pinion 50, having
the usual driving connections with the lower
horizontal roll. The peculiarshape of this
pinion-housing is of importance as it is self-
symmetrical, giving great
strength. o o |

When the mill is converted into a two-high
blooming-mill by removing the vertical rolls
and housings, 1 preferab?y drop over the
squared shaft 16 the lower bracket portion
51 of the support for guide 52. This guide
has projecting ribs 53 to guide the entering
metal, and at the first pass where the ingot
would be too short to be forced in by the
roller-table I provide in the guide a roller 54
to support and feed the entering metal. Col-
lars 55 surround the necks of this roller and
extend through cavities 56, into which water
1s fed through pipe 57 and taken off by pipe
58. The intermediate partition 59, Fig. 8,
compels the circulation of the water through

the chamber. I also provide oil-pipes 60, |

feed 1t in at the first pass.
the supporting and guiding bars keeps the

825.657

through -which oil 1s supplied -._to_ the necks

‘within the collars. The journals are thus

kept cool and lubricated. The bracket 51
may be bolted to the shaft 16, as indicated in
Kig. 8. | |

In the form of Figs 10 and 11 I show a sim-
pler construction of my improved mill. In

this form the upper part of each housing 4’ is
provided with a bracket portion 7/, which is

arranged to fit over a square supporting-bar

8. This bar 8 takes the place of the shaft 8

of the first form and extends transversely be-

tween the main housings. - The lower square
guide-bar 16" extends through the lower
ends of the housing-foot, and the cover-plate
21’ is'shown as formed of an inverted channel.

When the vertical rolls are to ‘be removed,
the bearings of the upper driving-shaft 37/ are
separated and the shaft lifted by an over-

head crane, carrying with it the housings and

the vertical.rolls, the housings being lifted
away from both of the supporting-bars. In
this form, as in the previous form, the weight

70

75

80

of the vertical rolls is mainly carried upon.

the upper supporting-shaft 8. The lower
squared shaft beneath the foot of the vertical-
roll housing operates as a guide bar and
holder, and the weight is'supported upon the
driving-shaft only when the rolls are being
inserted or removed. -
The advantages of my invention result
from the new construction of the vertical-
roll supports. These vertical rolls, which
may be used on either or both sides of the
horizontal roll, may be quickly and easily re-
moved by disconnecting and lifting the driv-
ing-shaft by an overhead crane. The shaft
will lift the hangers or vertical-roll housings,
and thus take away the vertical rolls, with
their attachments, leaving an ordinary two-
high mall '
the verticalrolls are simple and compact. .The
guiding-supports enable the housings to be

lifted vertically, and the system is simple for

the work done. The pinion housing gives a
cheap, strong, and effective construction.
The guide, which may be used on either side

will guide and support the metal and also
The position of

rolls in alinement and insures accuracy in
rolling. . o

Many variations may be made in the form
and .arrangement of the mill and its parts
without departing from my invention.

I claim— A .'

1. A umiversal mill having vertical rolls
supported 1n housings, said housings having
vertically-opening socket engagement ‘with

supports arrangéd to allow said housings'to: .

be lifted vertically therefrom, and driving
connections for said vertical rolls; substan-
tially as deseribed. .~ - mian

2. A universal mill having main housings,

00

95

I00:

105

The adjusting connections for

ITIO

‘of a mill when the vertical rolls are removed,

11§
120
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in combination with vertical rolls supported | and a transverse bar located below and 1n

m other housings, mechanism for driving
sald rolls, a transverse bar engaging the lower
parts of the vertical-roll housings and having
vertically-open socket enﬁawement with the
vertical-rell heusings, and an upper trans-
verse bar attached to one of said housings,
and having vertically-open socket engage-
ment with the other housings to allow said
housings to be lifted Vertlmlh substantially
as descmbed

3. A universal mill having an upper trans-
verse driving-shaft, houqurs below said

shaft, each carrying a vertical roll, and an

upper and lower mudmfr support havmcr ver-
trcally-opening socket n-t‘rafrement with the
housings arranged to allow them to be lifted
vertically : subbtantmlly as described.

4. A universal mill having vertical rolls

supported 1n housings, upper : and lower guid-

ing-supports for the vertical-roll housmﬂ's
having vertically-opening socket engage-
ment therewith to allow them to be lifted
vertically, and an upper transverse driving-
shaft for the vertical rolls having connec-
tions with the roll-housings whereby the ver-
tical rolls and their housings may be lifted
with the transverse shaft; substantially as
described. |

5. A universal mill having vertical rolls
supported 1n housings, upper and lower guid-
ing-supports for said housings, one of said
supports being arranged to be Tifted vertically
with the housmgb, and the other support hav-
ing an open engagement with the housings to
pemmt such lif tmﬂ' ;substantially as described.

6. A universal mill having wvertical rolls
supported in housings, an upper transverse
support arranged to support said housings, a
lower guiding-support for said housings, and
from which the housings can be lifted verti-
cally, and an upper transverse driving-shaft
having connections arranged to lift the hous-
INgs and the upper transverse supports; sub-
stantlally as described.

7. A umversal mill having an upper trans-
verse driving-shaft, housmf‘rs having separa-
ble bearings SUrT oundmn’ said shaft vertical
rolls carried in the housmgs, and upper and
lower supporting bars or shatts for the hous-
ings having vertically-opening socket en-
cra,gement with said housings arranged to al-
low the driving-shatt to be lifted vertlcally
with the housmﬂ's depending from 1it; sub-
stantially as described.

8. A universal mill having an upper trans-
verse driving - shaft, housings depending
therefrom, each housing containing an upper
and lower bearing to receive the journals of a

vertical roll, and a palr of gulide-bars for said.

housings hf.wmg Vertlcally—()pemnﬂ' socket
enﬁagement therewith to allow the iwusmgs
to be lifted vertically with the driving-shaft;
substantially as described.

9. A universal mill having vertical rolls

|

line with the rolls and engaging their lower
bearings or supports, sald transverse bar hav-
ng ey lindricalend portions extending through
the housings and provided with securing-
nuts; Hlll}*-.t.:lll’[ﬂaHV as described.

10. A universal mill having an upper
transverse  driving-shaft, removable hous-
ings having upper portions surrounding said
shaft nnmlfred to support the hOUbInﬂ‘S n
lifting, each housing containing a vertical
roll with its axis mte,rsectmg the axis of the
driving-shaft, and a transverse supporting-
bar engaging the housings; substantially as
described. - -

11. A universal mill having an upper

transverse driving-shaft, a pair of vertical
rolls below said sha,ft and having their axes

intersecting the axis of said drwmmshaft
and h()uuno'g for the vertical rolls, ea,ch hav—-
Ing an upper supporting portlon extending
around the driving-shaft and arranged to be
Lifted by 1t; together with supportmg Means

engaging the said housings, substantially as:

described.

12. A universal mill having a pair of verti-
cal rolls, housings therefor, an upper trans-
verse gmdmcr—bar for the housmﬂ's and up-
wardly-open socket-supports on ‘the main
housings for said upper guiding-bar arranged
to allow the bar to be lifted vertwally with
the vertical-roll housings; substantially as
described.

13. A umiversal mill having a pair of verti-
ca! rolls, removable housings for said rolls
having an upper supporting-shaft, hook-
shaped bearings receiving said shaft and
clamping mechanism to retain the shaft in
the bearings; substantially as described.

14. A universal mill having a pair of verti-
cal rolls, removable housmcrs for said rolls, a
lower statlonary gulde-bar interfitting with
the lower ends of said housings a rotary
shaft extending longitudinally through saild
bar, and ad]ustmﬂ' mechamsm for the verti-
cal rolls connected with said rotary shaft;
substantially as described.

15. A universal mill having vertical rolls
supported n housings, ulﬁper and lower
transverse supports for said ousings, the lat-
ter having open-socket enﬂavement with
the lower support and removable with the
upper support, and a shield member carried
by the said housings and covering the trans-
verse lower support; substantially as de-
scribed. _

16. A untversal mill having vertical rolls,
vertically-movable housings for said rolls
adjusting-serews for the vertical-roll hous-
Ings, and a pull—b&ck cylinder arranged to
hold the housing against said screws, sald

a3

70

73

80 -

gao

95

100

105

11O

115

120

125

cylinder having a Iug-a,nd—slot connection ar-

ranged to uncouPle on lifting ; substantially
escribed.
17. A universal mill having adjusting

130
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mechanism for the vertical roll, a Vertiéall}r— In testimony whereof I have hereunto set
movable housmlg for said roil, pull-back ¢yl- | my hand. | .
- Inders arranged to hold the roll-housings | | -
 against the adjusting mechanism, and a sep- JULIAN KEN NEDY
arable lug-and-slot connection between the | Witnesses: |
pull-back cylinder and the housing; substan- Geo. B. BLEMING,

tially as described. _ | - H. M. Corwin
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