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. EDWIN B. HUDSON, OF BUTLER, PENNSYLVANIA, ASSIGNOR TO THE AMERICAN ROLL-
’ ING MILL COMPANY, OF MIDDLETOWN, OHIO, A CORPORATION OF OHIO

'MOUNTING OF FURNACE ROLLS
. Application filed October 18, 1928, Serial No. 312,376.

- My invention apples primarily to a-new. ‘Mechanism for these purposes must be pro-

- .. furnace procédure for sheets and slabs which vided which will not materially increase the

~ is described and claimed 1n & co-pending ap- “cost of installation, since in long furnaces

~ plication of Marion S, Amburgy, Serial No.. there are many rolls.. . o
5 296,166, filed July S0, 1998. As set forth - Itisan object 0f my invention to provide 55

> therein, it has been found that when a mech- & mounting comprising bearing ‘structure

. anism for conducting iron or ‘steel sheets. which will permit the rotation of warped

~ through a continuous heat treating furnace rolls, and a driving mechanism which will
‘comprises 4 series of rolls which are main- function’ in spite of such warping. -

10 tained cold as distinguished on the one hand = Itis a further object of my invention to. 6o
from merely cool -enough’ to prevent their provide a mounting which=will permit the
softening, and on the other hand from un- ready removal of rolls when damaged, which,
cooled conveying devices of alloy material, " to this end is independent of the openings

~a new result is produced. Tnstead of pick- 1n the furnace walls, and which includes an

15 Ing up scales of oxide from the sheets and B&Sil}'j_dEJFachabl'e drive. .. @5

depositing the collected material upon other Itisstilla further object of my invention

- gheets, producing: pits and surface imperfec- 10 provide 2 constriction which may be mul-

 tions, the rolls after a short period of use. tiplied by the number of rolls in a furnace

 become highly . polished, and sheets anusu- Wwithout making the cost thereof prohibitive.
90 ally free from.imperfections nd with better . These and other objects of my invention, 70

" gurfaces than hitherto obtainable are deliv- . which will be referred to hereinafter or will

“ered. -Further, the difficulties due to the de-- be apparent to onme reading this specifica-

terioration of alloy. conveying devices, un-  tion, 1 accomplish by that certain construc-

~ cooled rolls and the like; are eliminated; and tion and arr_a,ngeme‘nt' of parts of “which 1~ I
© o5 there is nosticking: T shall now descrihe a preferred embodiment, 75
SR Myinventlgn relates to 1 .angtructi(}n ,a,'_[ld reference bﬁlng made tOthe df&WlngS?erm“ .

" jhounting including a drive tor such rolls ing a part hereof..

- which facilitates their use.- Since the rolls  Inthe drawings:—_ . S
- ‘must be maintained cold, they are of hollow Figure 1 1s a general elevation, with some

30 construction withi comparatively thin walls, sectional parts, of a water-cooled roll’ in- gp

< Yand are more subject to. deformation from a stalled in a furnace and showing my mount-

. number of causes than other rolls would be. ing including bearings and drive. |

7 Thus if bumped by a heavy slab, they may be ¥ igure 2 shows the connelcting'spindle-and R
.. ‘bent; if for any reason the fluid cooling .umx{ersals. . I |
~ 35 mechanism ‘becomes. inoperative, or js shut -~ Figure 3 is an end view of a universal, cut- 85
" off before the furnace has sufficiently cooled ting-the spindle transversely along the lines -

" at the end of a run, the roll may become . ¢-—@ 1D Figure2. .
overheated and sag under its own weight.  Figure 4 1s an elevation of one of my bear-
For these and other reasons ordinary bear- 1ngs. = . R S o

40 ings comprismg journals. and stuffing boxes . Figure 5 is a section therethrough along 20
- do-not give the utmost satisfaction. ‘Also ‘the lines 6—0 1n Figure 4. o

~ for these reasons, means must preferably be The view of Figure 1 shows ﬁ'hOfiZOﬁtaf
 devised for permitting the easy and quick furnacein vertical section. The furnace has

| interchange and removal of rolls even while ‘walls 1 and 9. which may be of suitable re- -
4 the furnace is operating. Further sinég these tractory bricld or the like, and may. be sup- 95
~ polls. are preferably driven, means must be ported and braced by I beams 3 and 4.
provided for this end which will permit the Metallic sheets or-other shapes are to be heat -
driving of the rolls without binding in the. treated by passing them through this furnace

‘bearings even when warped, and which will upon a table of water cooled, cold rolls,

50 not interfere with the quick removal of rolls. aligned horizontally, and spaced at suitable mn




- Openings in the furnace wall, .
- erably lined ‘as at 5 and 6, permit" the pas-
 sage of the rolls thérethroy T

10

2

strip or connected

‘hollow;

intervals. The spacing may vary with the

articles td be treated and in accordance with
thémselves are to convey
Thus the

whether the rolls
the articles through the furnace.
rolls need.not be.so close together for long

sheets, nor for large sheets as. for small.
which are pref-
. gh. .~
The rolls comprise a roll body 7 which is
Through its center, and

. from its walls is a-second smaller pipe 8. The

15
20
20

30

40

45

50

- 24 to'a drain- pipe 95.- The
extends through a plug 26 in

55 | ..
- .cross, and is fitted with an ‘elbow 27 and a

60

.

I prefer to locate them as

11 and 12 attached #o
35
- and 4 as shown at 15. Thes .

- preferably of the same type, with inter.

- The drive shaft

- 8 to build up a back 1
‘the formation of steam pockets. The roll is
at 1ts driven end, which T have

as 8% 1n Figure 1, than elsewhere:

‘arrangement is such that this smaller or feed™
pipe.extends beyond one end of ]
through the roll nearly to its other end, which
-18 closed.  Cold water enters throu

8, 1s carried to the far end of the roll, and
returns outside of the pipe 8 to the entrance

end where 1t is discharged. This produces
‘& counterflow of - the cooling fluid which en- -
~ Sures an even temperature across the roll,.
‘and makes it possible. to maintain the roll

cold. The roll is a plane cylinder in ‘shape

S0 th&t5".there_’_ 1S No tendency to form steam

pockets.

+

-nace wall may be as small as possible, even
possible warping of the rolls,
close to the. fur-
Accordingly, T may

allowing for a

. o

nace walls as possible.
rmount the bearings 9 and 10 upon members
| .che foundations 18 and
14, and/or bolted to the I beam braces 3

changeable p.
fully describe.
- The roll is

rts, 1 shall hereinafter more
driven through a- épiﬂd-le 16

_comprise »a- line shaft 17,

bolically at 20 and 200,
connects - the drive shaft

more fully to be described. At the other end

~of the roll; a header 28, which is preferably
- Cross, encloses loosely nd _
S0 as to receive the discharge of water there- |

from. Tt 1s connected by means of a union
supply pipe 8

the end of the

union 28, A’ restrictive member 29 may le
within the end

of the roll and about the pipe
pressure-and prevent

designated | 1 elsewhe
It may. be made of lesser: diameter here if
desired. Tt is my object to provide such a

~universal coupling 22 as will not increase

sheets as for separate

Mterspaced

the roll, and  /The cylindrieal
1t may be withdrawn therewith

gh the pipe
nd bearin

y o S S . hemisplerical blocks -
~ Theroll is supported by bearings at either
- end, and in order that' the holes in the fur- bolts _
stood. I prefer, however, to employ a pin 3¢
- passing through the spindle .
Mitting so loosely in g hole 892 in‘the body 30
as not to interfere
1n the univers al.
-the bushied end of 1
e _ Ly of the bore 31, an effective ball and socket
These bhearings, being. joint is formed. The
spindle, however,
~ rotate with'it. . Thus
_ > vided. The means
from a source of power which. 1n°its imme- -
~diate aspect may |
bevel ‘gears 18. and 19, and a drive shaft 20.
. b will be supported by suit-
able bearings which T have indicated Sy~
“The spindle 16
20 and the roll
through universals ‘21 and 22 hereinafter

~which may be held in place by a

the bore 31.
the end of the roil

40 which may be
tubular member forming the roll and weldec
~therein, thus subserving ‘this purpose, and

rendering unnecessary any other means for

1,777,921

‘that diameter.. Thus, T may withdraw the
roll'7 for repairs or replacement by a simple
disconnecting uni-

and. pulling
feed end (to.

operation comprising only
versal 22. and unions 24 ‘and 28,
the roll out through. the water

the right in Figure 1). A new roll nay

70

quickly be inserted and m ade operative by a

reversal of these steps, even while. the fyr-
llace 1s 1n -use, and without Ihterrupting the
travel of material therethrougly more than

long enough to disconnect the universal.
Lo thisend, the type of universal coupling
~which T provide, 1s illustrated in detail in

Figures 2 and 3, and will now be descriled.
larger in diameter than the roll :
| _ through the
g 9. It is bored transversely as at 31

‘body 30 is preferably not
1tself so that

75

80

and 1is slotted also as at 32 along the axis of

the bore. - The outer ends of the slot may. be
rounded off.as at 33 and 33* to permit the
play of the flat end of the

52 and. 322, These ends are bushed with
35 and 85% which may
be held to them by screw pins; countersunic
or the like as will be reachly under-

and blocks, and
with the necessary play

It will be clear that. if
the spindle is held central.

flattened end of . the

for "holding "the bushed

ST ry riding. through' the open-
‘1re of the slot 32-will cause the body 30 to
auniversal joint is pro-

85

| _ e spindle therein.
- 'L'he spindle 16, itself, has flattened ends S
‘and 34* which are adapted to enter the slots _
90

100

105

spindle end centrally of the bore is » cap 36

It is slotted as at 38 to ‘accommodate e
flattened end of the spindle. To-demount the

universal it 1s usually only necessary (o re-
~move the set screw, slide bacl the cap, re-

move pin '

spindle end out throueh the en] or sude of
drive is such

dle end, and the universal separated along ity

axis. * The hole 892 oives access, when the cap
1s.removed, to the place pins or other means
for le-stei,ll-ng- the

“dleend.

bushing blocks to the spin-

In a disposition of the

set screw 37,

110

39 from hole 392 and slip the bushed

But if the adj ustment of the.
drive is . as not to permit this, the bush- .
mg blocks may be unfastened from the spin-

115

120

apparatus as shown

in the drawings, I prefer to malke the uni-
‘versal body designated as 30 in Fipure 2 3
part of the roll 7 at its closed ‘end. T there-
fore provide the body-30 with a reduced neck
placed insideé the end of the

125

130



177,021 3
30 said roll adjacent said holes; and means for
rotating said roll. = L
2. In combination, a furnace, a hollow
water cooled roll of constant diameter extend-
through said furnace and

“¢losing the end of the roll.. The body.
of the universal on the other end of the spin- .
 dle (see Figure 2) may have a similar neck
40 so that 1t may be attdached to the drive
shaft 20 with a collar. . Or instead the body ing transversely _ |
‘may be elongated, bored to receive the shaft ‘through holes in the walls thereof, self-align- -
" and fitted with a set screw as shown in Fig- ing bearings on the projecting ends of said
“ure 1 at 41. Other means may be taken to roll adjacent said holes, and means for rotat-
. attach the universal bodies to drive shaft ‘ing said roll, said bearings adapted for end-
o and roll 1T desired. . _.-wise withdrawal of said roll. .. 75
" The bearings are shown 1n detail in Fig-. 3. In combination, & furnace, a -hollow
.« 4 and 5. They comprise a baee block™ water cooled roll of constant diameter extend-

b 10

. ward displacel}:leﬁt by ribs 49 ,
' in the base block. A

. spond with the roll

" bearing displacement,
.- any vertleal bearing

" 45 other cause in

" free rotation and_ compensate -
Tt will be understood that the

, between roll 7 and drive shaft 20,
50 including the spindle and universals,

 alignment.
- connections

, attached by bolts 43 ©
nember 11.. The block 1s hol-
out centrally as shown to clear 1
-yoke, and.on either side its upper surface is
machined as at44. A yoke 45, having a bush-
ing 46, is fitted: with trunnions
and fit against the
re kept from out-

where they are
which lie 1n

gurfaces 44,

- corresponding grooves

keeper 50 with a central opening to clear.
o5 saddle and trunnion is bolted tothe base block.
has a lower surface to corre-
7 or shaft which the

- A grease box 51

- -

bearing accommodates 4%nd is hollow within

“to hold lubricant, which may réach the roll.
30 Or shaft surface

through a hole 52. The
grease box lies within the yoke where 1t may

- be held by bolts 53; and 1t may be fitted

- also with ears 54 for hinging in placea cover

35 Tt will be seen that the machined curface

" 44 of the base block top 1s longer than the

*

~saddles 48, and that the opening in the keeper
is also longer 11 2 horizontal direction than

~ the saddles. Thus these are free to slide hori-
to take care of any horizontal
while the rocking of

* the yoke on the
~through

“in Figure 1, my

3

* be left with sufficient play. .
 Various modifications 1n my

" “in the art to make to adapt
55 Jitions;

of my invention.

. ¢5 aligning bearings on

“ing transversely through
through holes in the walls thereof, self-align-
ing bearings on the projecting ends of said
roll adjacent said holes,

_ , 1s 47. - These
irannions ride in saddles 48 which have ma-
oo chined under surfaces,

ing
projecting at either side through holes in the -
trunnions will take care of walls thereof,
displacement. Even
the.roll be bent by a blow or by some .
to the shape of the dotted lines -
bearings will still permit its.
for the mis-

driving member, bearings on either end of

‘may be withdrawn ‘therewith through
~ Dbearings, a feed pipe extending interioily of -
arious construction
 are clearly within the power of one skilled -
1t to V&I‘ji‘ﬂg con L

are to

; and they may be made without de-

' parting from the spirit
" Having thus described my invention, what
I claim as new and desire to secure by Letters
a0 Patent,is:— . e
. 1.-In combination, a furnace, a ‘hollow
water cooled roll of constant diameter ex-
 tending transversely through said furnace
~ and through holes in the walls thereof, self-
the projecting ends of

ing said roll, said bearings adapted for end-
said roll comprising a spindle, a
universal on either end thereof connecting 1t

o

and means for rotat-

said furnace and

80

wise withdrawal of said roll, said means for
- rotating

85

respectively with said roll and a source of

power, at least one of said. universals being

readily separakle. - e
4. Tn combination, a furnace, ‘a - hollow

water cooled roll.of constant diameter extend:
ing transversely through said furnace and.
projecting at either side through holes in the

walls thereof, said roll closed at one end by
s driving member, separable |

adapted for universal connection with said .

‘driving member, bearings on either end of
“gaid roll externally ad] acent said holes, said
bearings adapted for endwise withdrawal of |

said roll, said driving inember being - not:
oreater.1n diameter than said roll whereby 1t
may
bearings.'

" 5. In combination, a furnace, a -hollow

90

driving means .

05

100
be withdrawn therewith through said

water cooled roll of constant diameter extend-

transversely through. said furnace and

—_

a driving member, sep arable driving means

105

said roll closed at one end by :

adapted for universal connection with said

said roll externally adjacent
said roll, said driving member being not

oreater in diameter than said roll whereby 1t
sa1d-

said roll to a point adjacent the closed end

thereof and projecting from the other end, a
‘header enclosing the open end of said roll, -

unions for said header and
whereby said roll, feed pipe,

said feed pipe,

6. In combination, a

furnace, a hollow

water cooled roll of constant diameter ex--

‘tending transversely through said furnace
either side through holes

and projecting at _
in the walls thereof, said.
end by a driving member,
means- adapted
with said dmving

roll closed at one

member, bearings -on

110
said holes, said -
‘bearings adapted or endwise withdrawal of

115

120

_ header and driv-
'~ ing member.may be withdrawn as a unit,,

125

er, separable driving
for universal connection

130
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sald holes, said bearings adapted for end- ~said bearings nay compensate for warping
wise withdrawal of said roll, said driving of the roll; said driving means comprising -
member being not greater in diameter than a spindle -@d_a,pted.'for--,universafl connection .
5 said roll whereby it may be withdrawn there- ‘with said driving member and with a source 70
with. through said bearings, a feed Pipe ex- .of power, ‘sald universal connection being "
tending interiorly of said roll to a point ad- severable. - e T o
jacent the closed end thereof and project- 9. :_I.n_r_combinat’ion,“a furnace, a hollow
ing from the other end, a header enclosing . water cooled roll of constant -diameter ex-
10 the open end of said roll, unions for.said tendinng fransversely through said furnace e
~ header and said feed pipe, whereby said roll, and projecting at either -sidethmugh holes
- feed pipe, header and driving member may in the walls ¢ ereof, said roll closed at one

| e withdrawn as a unit, a restriction about end by, a dri_vi’n‘g_member,;'separable driving
- sald feed pipe adjacent the open end of said . means gd.“apt_e_d for u

either end of said roll exterﬁaﬂy adjacent d'le_s" suppiorting_j said trunnions, Wherfeby

_ niversal connection with
15 roll whereby a head of fluid may be main-- said driving member, bearings on either end - g,

tained in said roll. - of said roll” externally adjacent said holes,
(. In ‘combination, turnace, a hollow 'said_*_;'b_earings-ﬁad&pted for endwise with:
water cooled .roll of constant hameter ex- ~drawal. of siid roll, said driving mentber
tending transversely through said turnace being not-greater in’ diametér than said roll _
20 and projecting at either side through holes whereby . 1t. may be withdrawn therewith g
in the walls thereof, said roll closed at one thro'ughfsajid.bearingg,;a, teed pipe extend-
end by a driving member, separable Id'riv-_-!-i_ng__interio_rly,‘of said roll to-a point adja-
INg ‘means adapted for universal connection cent the closed end -thereof and projecting

with said driving member, bearings on either from the other end, = _h’.ea@er enclosing. the
25 end.- of said. roll externally adjacent said open end of said roll, unions for said header 90
holes, " said bearings adapted for endwise and said feed pipe; whereby said roll, feed
withdrawal of said roll, said -driving mem-  pipe, header -and driving member may be
“ber being not. greater in diameter than said . withdrawn as a umt, said.bearings compris-
roll whereby it may be withdrawn there- inga sleeve bushing-in a yoke, trunnions on
2o with through said bearings, a feed pipe ex- sad yoke, a bagé member with oscillating g5
- tending interiorly of said roll to a point ad- - sa;ddle_sij511pp01'ting..'said Atrunnions, ‘whereby
Jacent the closed end thereof and project- said bearings may compensate for warping
ing from the other end, a header enclosing of the roll, said driving means comprising a, -
the open end of ‘said roll, unions for said hore and slot in' said driving member, a
55 header and said feed Pipe, whereby said roll, spindle with flatened -end adapted to enter 1oq
feed pipe, header and driving member may said slot and bore, a ball and socket bushing |
be withdrawn as a unit, said bearings com- .on the flattened end of said spindle, and a
prising a sleeve bushing in a yoke, trunnions cap for holding sald spindle end and bush-.
- - on said yoke, a base member with oscillat- "ing in said ariving member, and a universal
g0 1Ing saddles supporting said . trunnions, connection for the other end of sald spindle | .
 whereby said bearings may compensate for to a source of power. = N
warping of the roll.  ° 7 | - 10. In combination, a furnace, a hollow
8. In -C(}mbination, a furnace, a hollow -water- cooled roll of. constant diameter: ex-
water cooled roll of constant diameter ex- tending transversely ‘through- said furnace
45 tending transversely through said furnace and. through holes in the walls thereof, self ;4 -
and projecting at either side through holes 'ahgmng_bearings on the‘projeéting ends of |
in the walls thereof, said. roll closed at one -sai_d.roll'_externalljf?adja(tent.-'said' holes, said
end by a driving member, separable-driving be‘arin'gsﬁ..c.o_’mprising a2 base member, blocks
means adapted for universal connection with supported “thereon, -and having horizontal
750 said driving member, bearings on either end play, a yolke Jhaving trunnions, said “trun~ 445
‘of said roll externally adjacent sajd holes, nions mounted in said blocks, a lower bear- -
sald bearings addpted for endwise with- " ing member in the base of said yoke, an up-
drawal of said roll, said driving member - per bearing member riding in said voke and
being not greater in drameter than said roll ‘having a portion to contact said roll, a hol-
55 whereby it may be -withdrawn therewith low internal portion to serve ag A TEServoir o0
- through sald bearings, a fead pipeextending for lubricants, and ‘a: commuinicating™ pas-

interiorly of said roll ‘to 'a- point adjacent sage- between said t ‘0 portions, and means
the closed end thereof and ‘projecting from for ‘transmitting power to -s‘:-lid’--i?o:ll;,_ said

~ the other end, a header enclosiug the open” means being of such size as to be withdraw-

60 end of said roll, unions for said header and able with ‘said roll through szi,id'bearings. 195
-said feed pipe, whereby said roll, feed pipe, < ~  EDWIN B. HUDSON. '
~header and driving member may be with- e
drawn as a unit, said bearings, comprising
a.sleeve bushing in a yoke, trunnions.on said

65 yoke, a base member with  oscillating sad- ' a0
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