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This invention relates to vertical rolling mills, 
and more particularly to mills of the type hav 
ing multiple-grooved rolls and provision for 
moving the rolls vertically in order to bring Se 
lected grooves into position for operation upon 
the stock as it travels longitudinally allong a, hori 
Zontal path. 

It is one object of the invention to provide a 
comparatively simple and dependable vertical 
rolling mill constructed to permit an extensive 
vertical adjustment of the rolls while maintain 
ing an efficient driving connection between the 
rolls and a Source of power. 

It is a further object of the invention to pro 
vide a vertical rolling mill So constructed and 
arranged that the rolls may be adjusted through 
a wide range not only vertically to utilize vari 
ous sets of roll grooves but also horizontally to 
operate upon bars of various widths, all Without 
interfering with the driving of the rolls. 

It is a further object of the invention to pro 
vide a vertical rolling mill So constructed and ar 
ranged as to facilitate the removal and replace 
ment of the rollS. 
With these and other objects in view, as will 

be apparent to those skilled in the art, the in 
vention resides in the combination of parts Set 
forth in the specification and covered by the 
claims appended hereto. 

Referring to the drawings illustrating one em 
bodiment of the invention and in which like ref 
erence numerals include like parts, 

Fig. 1 is a vertical Section through a vertical 
rolling mill, the section being taken on the line 
- of Fig. 5; 
Fig. 2 is an enlarged detail view in section 

showing a portion of the roll-driving mechanism; 
Fig. 3 is a section taken on the line 3-3 of Fig. 

2; 
Fig. 4 is a section taken on the line 4-3 of 

Fig. 2; 
Fig. 5 is a side elevation of the mill, taken in 

the direction of the arrow 5 in Fig. 1: 
Fig. 6 is a section taken on the line 3-6 of 

Fig. 5; and 
Fig. 7 is a section taken on the line T-7 

of Fig. 5. 
The embodiment illustrated comprises a fixed 

main housing to of the open top type. including 
four upright posts f arranged in two nairs at op 
posite sides of the mill pass line. The tops of 
the posts - in each pair are connected hw hori 
zOntal hO7Sing caoS 2 which are releasghly Se 
cured to the posts by wedges 4. Fach pair of 
posts if defines a main housing window 5. 
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A roll housing or cage 6 is slidable vertically 

Within the Windows f5. This housing comprises 
tWO vertically spaced hollow frames 8, each of 
generally rectangular shape to provide a window 
9, these frames being integrally connected by 

four Wertical posts 20. On one end of each frame 
8 there are provided two laterally projecting 

flanges 22 (Fig. 6) Which engage the Outer sur 
faces of the two adjacent main housing posts ff, 
While the outer surfaces of the other two main 
housing posts are engaged by a horizontal clamp 
ing bar 23 Secured to the adjacent roll housing 
posts 20 by bolts 24. Within each of the roll hous 
ing windows 9 there are slidably mounted two 
bearings 26 for the roll necks 27 of two grooved 
Vertical rolls 28. These bearings are arranged 
to be adjusted by any suitable and well-known 
means including horizontal Screws 30 mounted in 
the end portions of the frames 8. The bearings 
23 are constructed to receive radial loads only, 
and the weight of the rolls is carried by suitable 
thrust bearings 3 at the upper ends of the rolls. 
At Some distance below the rolls there is pro 

vided a driving mechanism comprising a gear 
housing 33 which encloses a pair of intermeshing 
Vertical pinions 34. One of these pinions has a 
downwardly extending shaft 35 on which 
there is mounted a bevel gear 3, this gear be 
ing driven by a bevel pinion 38 carried by a hori 
ZOntal shaft 39. Each pinion 34 is provided with 
an upWardly extending shaft or neck 4f Sur 
rounded by a sleeve 42, each shaft having a 
transverse notch 43 in its upper end shaped to 
provide two opposed concave seats for a pair of 
thin slippers 45 having outer convex cylindrical 
Surfaces to engage the Seats. The inner surfaces 
of the slippers are plane, and between them is 
located a transverse hammer head 45 on the lower 
end of an 11pright coupling Spinrile 4. A simi 
lar transverse hammer head 48 is provided on 
the upper end of each spindle. 
The spindles 4 are operativelv connecter to 

the resnective rolls 28 in such a manner as to ner 
nit vertical adiustment of the roll housing R and 
the rolls. For this purpose a coupling hearing 
carrier in jin the form of a holl nw honºrizontal 
rectangular frame is mounted beneath the rr. 
housing R and arranged for vertical siring 
movement in the windows is of the main housing 
f). T-slots 5 are provided in the opnnsite ends 
of the carrier 5 to receive Souare heads 52 on the 
unner ends of two verti?al screws 54. These 
screws extAnd through threader hones in Winrim 
gears 55 which are rotatably supported in casings 
56 and arranged to be driven by worms (not 
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shown) carried by a horizontal rotatable shaft 
58. This shaft is driven by a reversible electric 
motor 59 through a chain-and-sprocket connec 
tion 60. The carrier 50 is provided with an elon 
gated Window 62 forming a guideway within 
which two coupling bearings 63 are mounted for 
horizontal sliding movement in the direction of 
roll adjustment, these bearings being located di 
rectly beneath the respective lower roll neckbear 
ings 26. The coupling bearings 63 have laterally 
extending flanges 64 at their upper ends which 
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Overlap the sides of the carrier window 62. These 
flanges serve to support feet 65 which depend 
from the lower frame f 8 of the roll housing f6. 
Thus the weight of the roll housing and rolls will . 
rest upon the flanges and hold the coupling bear 
ings 63 firmly in place to prevent vibration. 
Within each coupling bearing there is mounted a 
coupling element 67 which rotates about a verti 
cal axis and serves to transmit driving torque to : 
the roll thereabove. 
The construction of the coupling element 6 

is best shown in Figs. 2 to 4. Each coupling 
element comprises an outer cylindrical sleeve 68 
and an inner member 69 fitting closely within 
the sleeve, these parts being fastened together 
by Welding or other Suitable means. An outward 
ly extending fange T is provided on the upper 
end of the sleeve to engage the coupling bearing 
63 and thus support the weight of the coupling 
element. In the upper end of the inner. Inernber 
69 there is provided a cylindrical counterbore 72 
and a Socket 73. The counterbore T2 is shaped 
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to receive, preferably with a close fit, a cylindrical 
extension 74 on the roll neck 27, while the socket 
73 is shaped to receive the usual Wabbler T5 on 
the lower end of the roll neck. The Wabbler 
should fit the socket with a slight clearance, so 
that the extension 14 will be free to align the 
coupling element correctly with the roll. With 
in the lower portion of the coupling element there 
is provided a vertically elongated guideway 
formed by providing a transverse slot 76 in the 
member 69, the slot having two opposed parallel 
vertical surfaces TT which may be readily ma 
chined before the Innember S9 is asseinbled within 
the Sleeve 68. 

Within the slot 6 there is mounted a vertically 
slidable member 79 comprising two spaced ver 
tical plates 80 having plane outer surfaces in 
contact with the surfaces 77 of the slot. These 
plates are integrally connected at their upper 
ends by a horizontal plate 8. On the inner Sides 
of the plates there are provided two opposed 
concave seats for a pair of thin Slippers 83 having 
outer convex cylindrical Surfaces to engage the 
seats. The inner surfaces of these slippers are 
plane, and between them there is located the 
hammer head. 48 of the adjacent spindle 47. The 
slippers 83 are connected to the hammer head by 
a transverse pivot pin 84. With this construction 
the spindle - 4 has a driving connection with the 
coupling element 67 which is not only vertically 
telescopic but also universal, since the spindle 
can swing in one vertical plane about the pin 84, 
the hammer head turning between the slippers, 
while movement in a vertical plane at right angles 
to the first plane will be permitted by angular 
sliding of the slippers within their seats, 
The gear housing 33 is protected against the 

entrance of water and Scale by a cover plate 86 
having holes 8 therethrough for the spindles 47. 
Each hole 37 is Surrounded by an upstanding 
flange 88. A cap 90 is mounted on each spindle 
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cap having a depending flange 9 which Sur 
rounds the adjacent flange 88. For purpose of 
assembly the caps 90 may be made in two parts 
separable in an axial plane and bolted together. 
The carrier 50 is preferably secured to the roll 

housing 6 by releasable means. For this purpose 
a pair of spaced ears 93 extend upwardly from 
*each end of the carrier to straddle ears 94 de 
'pending from the roll housing, the ears having 
holes to receive transverse pins 95. These pins 
fit the holes in the ears 94 very loosely, so that 
none of the weight of the roll housing can rest 
on the pins. 
The operation of the invention will now be 

apparent from the above disclosure. The shaft 
39 will be driven by a suitable source of power, 
thus-driving the bevel gearing 37-38 and the 
pinions 34. Driving torque will be transmitted 
from the pinions 34 through the spindles 48 and 
coupling elements 6 to the wabblers 75 and thus 
to the rolls 28. Since the spindles are universally 
Connected at their opposite ends to the pinions 
and to the coupling elements respectively by an 
arrangement of slippers and hammer heads, the 
rolls may be considerably out of line with the 
pinions without causing any trouble. The rotat 
ing coupling elements 67 are well supported by 
the bearings -63 which are held firmly against 
vibration by the weight of the roll housing 6 
resting on the bearing flanges 64. The screws 30 
can be enployed to adjust the roll neck bearings 
25 in the roll housing windows 9, thus moving 
the rolls horizontally to adjust the width of the 
roll pass. During this adjustment the roll neck 
extensions 4, by their engagement with the 
counterbores 72, Will cause the rotatable coupling 
elementS 6 and their bearings 63 to slide hori 
ZOntally in the Window 62 of the carrier 50 and 
remain aligned with the rolls. To bring a differ 
ent Set of roll grooves into the pass line, it is 
merely necessary to loosen the clamp .23 and 
Start the motor 59 in the desired direction. This 
Will turn the worm gears 55 and move the screws 
54 vertically, raising or lowering the carrier 50 
and the roll housing 8. During this movement 
the coupling elements 67 will slide up or down 
OVer the members 19. When the rolls have 
reached the desired position the clamp 23 will be 
tightened to secure the roll housing 6 to the 
maain housing 0 and thus prevent vibration. If 
a careless Operator should attempt to lower the 
carrier 50 without first loosening the clamp 23, 
the pins 95 will prevent the carrier from moving 
downwardly away from the roll housing. 
When the rolls are to be changed, the main 

housing caps 2 will be removed and the pins -95 
withdrawn. The roll housing 6 can then be 
lifted vertically upward out of the main housing 
0 by means of a crane, and another roll housing 

With the desired set of rolls therein may be low 
ered into place. Thus only a brief shut-down of 
the mill will be required. 
Having thus described my invention, what II 

claim as new and desire to secure by Letters 
Patent is: 

1. A vertical rolling mill comprising a main 
housing, a roll housing removably mounted in the 
main housing, a pair of vertical rolls in the roll 
housing and each having upper and lower necks, 
upper and lower roll neck bearings mounted in 
the roll housing to support the said necks and 
adjustable horizontally to and from one another, 
a coupling bearing carrier, means mounting said 
bearing carrier on the main-housing in a position 

directly above the corresponding hole 8, each 75 beneath the roll housing, said carrier being cen 
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trally apertured to provide a guideway which ex 
tends horizontally in the direction of roll neck 
bearing adjustment, a pair of coupling bearings 
mounted in the carrier beneath the respective 
rolls and slidable horizontally along the guide 
Way, a coupling element mounted within each 
coupling bearing and supported thereby for rota 
tion about a vertical axis, means detachably con 
necting the upper ends of the coupling elements 
to the lower ends of the rolls to drive the same, 
a pair of intermeshing vertical pinions located 
beneath the coupling elements, and a pair of up 
right spindles universally connected at their 
lower ends to the respective pinions and at their 
upper ends to the respective coupling elements. 

2. A Vertical rolling mill as set forth in claim 1, 
in which the main housing is of the open top 
type, the roll housing is removable upwardly 
therefrom independently of the coupling bearing 
carrier, each roll has a wabbler on its lower end, 
and each coupling element has a socket in its 
upper end to receive the corresponding Wabbler 
to drive the Sane. 

3. A vertical rolling mill as set forth in claim 2, 
in which each roll has a cylindrical roll neck ex 
tension immediately above its wabbler, and each 
coupling element has a cylindrical counterbore 
to receive the corresponding roll neck extension 
With a close sliding fit. 

4. A vertical rolling mill as set forth in claim 1, 
in which both the roll housing and the coupling 
bearing carrier are slidable vertically in the main 
housing, and vertically telescopic universal con 
nections are provided between the upper ends of 
the Spindles and the respective coupling ele 
mentS. 

5. A vertical rolling mill as set forth in claim 4, 
in which the lower portion of each coupling ele 
ment is shaped to provide two opposed parallel 
vertical Surfaces forming a vertically elongated 
guideway, there being a transverse hammer head 
on the upper end of each spindle located within 
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the corresponding vertically elongated guideway, 
slippers located on opposite sides of each ham 
mer head, the slippers having outer convex cylin 
drical Surfaces, means pivotally connecting the 
slippers to the hammer head, and a vertical plate 
between each slipper and the adjacent vertical 
Surface and in sliding engagement with said Sur 
face, each plate having a concave seat on its inner 
Side to receive the adjacent slipper. 

6. A Vertical rolling mill as set forth in claim 5, 
in which each coupling element includes an outer 
cylindrical sleeve and an inner member fitting 
closely within the sleeve, the lower portion of the 
inner member having a transverse slot therein 
forming the Specified opposed vertical Surfaces. 

7. A vertical rolling mill as set forth in claim 1, 
in which both the roll housing and the coupling 
bearing carrier are slidable vertically in the main 
housing, and the Weight of the roll housing rests 
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upon the coupling bearings, means being provided 
to raise and lower the carrier. 

8. A vertical rolling mill as Set forth in claim 
7, in which the coupling bearings have laterally 
extending flanges which slidably engage the up 
per Surface of the carrier. 

JOSEPH. M. O’MALLEY. 
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