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Application September 20, 1933, Serial No. 690,277 
4 Claims. 

This invention, which is a continuation in part 
of the invention disclosed in United States pat 
ent application Serial No. 645,767 filed by the 
present inventor December 5, 1932, relates to roll 
ing mills, and more particularly to mills of the 
vertical roll type in which the working rolls are 
provided with a plurality of axially spaced work 
ling grOOWes. 
The primary object of the invention generally 

stated is to provide a mill of this character which 
is simple and sturdy of construction, dependable 
in Operation, easily adjustable so that its various 
working grooves may be adjusted to cooperate 
With the Working grooves of a horizontal mill 
with which it may be associated, and equipped 
with an improved drive of novel form. 
Another object is to provide a vertical mill 

which may be readily adjusted both horizontally 
and Vertically from one working position to an 
other and also moved entirely out of the line of 
passage of the stock through the working rolls of 
a horizontal mill with which it may be adjusted 
to cooperate, and all without requiring any modi 
fication or alteration of the driving connection 
employed for effecting its operation. 
A further object is to provide such a mill with 

a simple rigid housing in which both the rolls 
and the driving gears for operating the rolls are 
Supported. 
These and various other objects as well as the 

various other novel features and advantages of 
the invention will be apparent when the follow 
ing detailed description is read in conjunction 
With the accompanying drawings, of which Fig. 1 
is a vertical section taken through a mill con 
structed in accordance with the invention; Fig. 2 
a plan view of the mill shown in Fig. 1 and illus 
trating Schematically the working rolls of a pair 
of associated horizontal mills; Fig. 3 an eleva 
tional view illustrating, respectively, the posi 
tions of the working rolls of the mill assembly 
shown in Fig. 2; Fig. 4 a plan view of a modified 
form of the invention; Fig. 5 a sectional view 
taken on the line W-V of Fig. 4; Fig. 6 a sec 
tional view taken on the line VI-VI of Fig. 5; 
and Fig. 7 a plan view of the lower gear-support 
ing section of the housing with the driving gear 
removed. 
As illustrated in the embodiment of the inven 

tion shown in FigS. 1 to 3, inclusive, of these 
drawings, the housing of the mill consists of a 
single rigid fabricated structure which houses 
both the working rolls and the gear assembly 
employed to effect their drive. 

55 Referring to it in detail, its roll-supporting 

(C1, 80-31.1) 
portion is made up of a pair of oblong housing 
Sections and 2 which are provided with win 
dows 3 and 4 in which the ends of a pair of work 
ing rolls 5 and 6 are supported in the custom 
ary roll bearings. These bearings, while they 5 
may take other forms, are made to slide in the 
windows 3 and 4 and comprise a main backing 

, section 7 and an inner section 8 employed more 
particularly for holding the rolls in position. . . 
For adjusting the rolls 5 and 6 a plurality of 10 

screws 9 is provided in the housing sections 
and 2, at the ends of the windows 3 and 4, and 
arranged to bear against the backing sections 

of the roll bearings being equipped with turn 
ing and locking means f and 2 for adjusting 15 
them to and locking them in different positions. 
To hold the rolls in position against the backing 
sections of the bearings a pair of connecting 
rods 3 is extended from the edges of the inner 
bearing sections 8 on either side of the rolls 20 
through the ends of the housing sections and 
provided with helical springs 4 which normally 
tend to hold the rolls against the main bearing 
sections 7 at all times, while to transmit the pres 
sure of these springs 4 to the rods 3 caps or 
nuts 5 are mounted on the Outer ends of the 
rods and preferably secured thereto by threaded 
engagement so that the pull back pressure of the 
springs may be adjusted. 
At the botton of the lower roll-Supporting 

housing section 2 there is attached a hollow in 
termediary housing section f6 which in turn is 
secured to a main gear housing section that 
has a drive shaft bearing Supporting section 8 
attached to one side of it. In a pair of walls 9 
and 2 comprising the ends of this latter section 
f8 there is provided a pair of spaced bearings 22 
and 23 which form the support for a drive shaft 
24 by which the rolls 5 and 6 are driven. On the 
inner end of such shaft there is keyed a beveled 
pinion 25 which is arranged to mesh with a co 
operating beveled gear 26 mounted on a shaft 
27 which is supported in a bearing 28 located 
in the bottom of housing section , a bearing 
29 located in an inner partition 3 provided in 
the housing section and a third bearing lo 
cated in the top of section f7, all of which are 
in substantial alignment with the center of work 
ing roll 5. On this latter shaft 27 between the 
wall 3 and the top of the housing Section f a 
gear 32 is keyed which is meshed with a gear 33 
mounted on a shaft 34 that in turn is Supported 
in bearings 35 and 36 located in the partition 
3 and the top of section in substantial align 
ment with to 6. 
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On the ends of the two shafts 27 and 34 which 

project in the intermediary housing section f6 
there is mounted a pair of Wobbler-type connec 
tors 37 and 38 by means of which such shafts 
are flexibly connected to lower ends of a pair of 
shafts 39 and 4. These shafts in turn are con 
nected by wobbler-type connectors 42 and 43 to 
the lower ends of the rolls 5 and 6, thus permit 
ting the lateral adjustment of the rolls 5 and 6 
Without interfering with the drive. 
To provide for vertically adjusting the mill. So 

that any One of the plurality of Working grooves d, 
b, c or d in the working rolls may be brought into 
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Service at a fixed roll pass elevation, or the mill 
entirely moved out of the line of pass of the stock, 
the mill housing is adjustably supported between 
a pair of spaced uprights 44 and 45 which are 
arranged at opposite sides of the mill housing and 
at opposite sides of a pit 46 into which the mill is 
adapted to be lowered. In these uprights there is 
provided a shaft 47 on which a pair of counter 
balancing levers 48 and 49 is mounted which in 
turn are connected by suitable links 5 and 52 to 
brackets 53 and 54 provided at the sides of the 
inner end of the upper housing section . On 
these levers there is secured a pair of weights 55 
and 56 which are adapted to practically counter 
balance the weight of the mill and housing to 
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thereby facilitate its adjustment. Below the mill 
a jack screw 57 is arranged to bear in a bracket 58 
against the bottom of the gear housing section 
at a point as near the center of gravity of the mill 
as is possible so that when the mill is raised or 
lowered by such screw it will tend to move in a 
vertical plane. For turning the screw it is thread 
ably engaged in the hub of a worm wheel 59 
mounted in a housing 6 disposed in the bottom of 
the pit 46, being in turn meshed with a worm 62 
mounted on the drive shaft 63 of a reversible 
motor 64. Hence by operating the motor in One 
direction or the other the mill may be raised or 
lowered as desired. 
To insure the proper alignment of the mill 

when it is being raised and lowered, vertical ribs 
65 and 65a are formed on the sides of the housing 
sections and 2 and arranged to slide in cooper 
ating vertical grooves 66 and 67 provided in the 
supporting uprights 44 and 45, while for driving 
the mill a motor 68 or other suitable driving 
means or power connection is provided and Con 
nected by a shaft 69 with the drive shaft 24 Sup 
ported in the gear housing section 8. The ends 
of this shaft are connected to the motor 68 and 
the gear drive shaft 24 by flexible couplings if 
and 72, respectively. These couplings may take 
any suitable form, a number of which are known 
to the art and are so constructed as to readily 
permit sufficient elongation of the power con 
nection to take care of the change in distance be 
tween the motor 68 and the end of the drive shaft 
24 when the mill is adjusted to different positions, 
thereby permitting the motor to have a perma 
nent mounting. V 

In adjusting the mill set forth heretofore to 
bring the various Working grooves of the Work 
rolls into registration. With the line of passage of 
the stock to be worked as established by the mills 
X and Y, all that need be done is to actuate the 
elevating motor 64 to move the mill to the position 
desired. This, as is obvious, may be done either 
with the mill running or not and Without an ad 
justment of the drive. Furthermore, with the 
proper depth of pit and length of adjusting 
screw 57, as are contemplated by the invention, 
the mill may be moved or, lowered entirely out 

2,124,677 
of the path of the stock which is desirable at var 
ious times, while to vary the roll passes this may 
be readily done by merely turning the adjusting 
Screws 9. 

In accordance with the modification of the in- 5 
vention illustrated in FigS. 4 to 7, inclusive, a 
vertical mill is provided in which provision is 
made for adjusting the mill horizontally as well 
as vertically so that it may be used with a hori 
Zontal mill in which the Working rolls are pro 
vided With a plurality of Working grooves Similar 
to the grooves in the working rolls of the vertical 
mill and adapted to cooperate with the latter in 
operating upon a piece of stock. 

Referring in detail to this latter modification of 
the invention, the housing for both the rolls and 
the driving gears connected to such rolls as in 
the above-described embodiment of the inven 
tion comprises a single rigid construction which is 
made up of a pair of oblong roll-supporting sec 
tions 8 f and 82 which are rigidly joined together 

15 

by suitable bolts 83 and provided with windows 
84 and 85 wherein the necks of a pair of working 
rolls 86 and 87 are supported. As shown, the 
bearings 88 for the one roll 86 are fixedly secured 
in the housing by means of bolts 89, while the 
bearings. 9 for the other roll 87 are arranged to 
slide in the windows 84 and 85 to allow such latter 
roll to be adjusted to vary the size of the roll pass 
and permit rolls of different sizes being used. For 
adjusting such roll a pair of adjusting Screws 92 
is mounted in the ends of the sections 8 and 82 
opposite the roll 87 and a plurality of bolts 93 is 
provided for clamping the outer section of these 
bearings against the inner section and the Screws 
92 when the roll is adjusted to a selected position. 
The lower of the roll-supporting sections of the 

housing which is provided with a depending por 
tion 94 about its periphery is connected by bolts 
95 to the crank-supporting section 96. In the 
central portion of this latter section there is 
secured a horizontally disposed bearing-Support 
ing wall 97 and at the required distance below it 
a similar wall 98 is mounted. Between the upper 
of such supporting walls and the rolls 86 and 8 
there is arranged a pair of spindles 99 and of 
which comprise a pair of couplings O2 and 03 
arranged to engage the ends of the roll necks, a 
pair of flexible connectors 04 and 05 adapted to 
allow for disalignment of the spindles, and a pair 
of stub shafts 06 and 07 which are supported in 
bearings O8 and 0.9mounted in the wall 9. 
The shaft 07 which is connected by the asso 

ciated spindle O to the adjustable roll 87 is ex 
tended downwardly through the lower bearing 
wall 98 and equipped at its lower end with a miter 
gear ff. The other roll-actuating shaft O6 is 
connected to a gear 2 supported between the 
bearing-supporting Walls 97 and 98 which is 
meshed with a similar gear 3 likewise supported 
between Such Walls. The latter gear is mounted 
on a shaft f 4 which like the shaft foll is pro 
jected below the lower bearing supporting wall 98 
and equipped with a miter gear if 5 at its lower 65 
end. Below these two miter gears f and 5 

60 

there is arranged a drive shaft 6 which is sup 
ported in Suitable bearings located in the lower 
end of the lowerhousing section 96 and at one end 
projected through the rear wall of the housing to 70 
receive a driving connection from a suitable 
Source of power which will be presently described. 
On this drive shaft there is provided a pair of 
miter gears 7 and 8, respectively, which are 
arranged to mesh with the first-mentioned miter 75 
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2,124,677 
gears and 5 to which the roll spindles are 
connected. 
To render the mill horizontally adjustable so 

that it may be adjusted to place the grooves of 
its working rolls opposite any one of a number, 
of grooves provided in the working rolls of a 
horizontal mill, the above-described mill housing 
is Supported on a horizontally adjustable frame 
9 which in plan is substantially U-shape. This 

frame as shown best in Fig. 6 is mounted in a 
mill pit 2 and provided on its lateral sides with 
horizontally disposed axially extending outward 
ly projecting ribs 22 that are arranged to slide 
on a pair of wear plates 23 mounted on suitable 
ledges 24 provided on the sides of the pit 12. 

. On the rear wall of such frame adjacent its lat 
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eral edges as shown in Figs. 4 and 5 a pair of con 
necting lugs 25 is provided and to these a pair 
of Screws 26 is secured. These screws are 
threadably engaged in a pair of worm wheels 27 
mounted in suitable supporting stands 28. Co 
operating With such worm wheels is a pair of 
Worms 29 mounted on a shaft 3 that is con 
nected to a reversible motor 32 by which the 

5 horizontal adjustment of the mill is effected. 
To adjust the mill vertically so as to place the 

different grooves in their working rolls in opera 
tive alignment with the working grooves of an 
asSociated horizontal mill and also provide for 
moving the mill Out of the path of the stock for 
the purpose discussed hereinbefore, a pair of 
Screws 33 is connected to a pair of lugs 34 pro 
vided on the opposite sides of the rear wall of 
the mill housing adjacent the upper edge of the 
lower section 96. These latter screws are en 
gaged in a pair of Worm. Wheels 35 mounted in 
suitable supports 36 located on the top rear end 
of the mill-supporting horizontally-adjustable 
frame f 9. Cooperating with them is a pair of 
worms 3 which are keyed to a shaft 38 that is 
Connected at One end to a reversible motor 39. 
This motor, as shown best in Fig. 6, is mounted 
On a bracket or support 4f which is secured to 
the horizontally adjustable frame 9 to adapt it 
to move with Such frame when the latter is 
moved to adjust the mill horizontally. In order 
to guide the mill housing on its vertical move 
ment in the Supporting frame 9 the atter is 
provided with a pair of vertical ribs 20 which 
are disposed to fit in a pair of cooperating grooves 
30 formed in the opposite sides of the housing 

section 96. 
The driving power for the mill is provided by 

a motor f42 which is mounted in the mill pit 2 
and flexibly connected to the drive shaft 6 lo 
cated in the mill housing section 96 in such a 
Way as to permit the mill to be adjusted both 
horizontally and vertically without interfering 
with the driving connection. This connection 
comprises a pair of universal couplings 43 and 
44 which are mounted respectively on the adja 
cent ends of the drive shaft of the driving motor 
f42 and the drive shaft 6 of the mill. To the 
former of these couplings there is connected an 
inner Splined shaft 45, and to the latter an outer 
telescoping shaft 46 which is splinably engaged 
With the former. Such joints and splined con 
nections as will be readily appreciated permit all 
the movements required of the mill without in 
terfering With the drive. To counterbalance the 
Weight of the Splined drive connection a cradle 
47 is provided and arranged to engage the outer 

telescoping Section 46 of the drive shaft, such 
cradle being supported by a pair of bell cranks 
48 mounted. On Opposite sides of the shaft 46 

3 
in a bearing stand 49. The lower ends of these 
cranks are connected by cables fis which are ex 
tended over a pair of pulleys 52 to a pair of 
weights 53 suspended in holes 54 provided in 
the base of the pit. 

In such mills it is contemplated that the rolls 
may be changed by lifting the two upper sections . . 
8 and 82 of the mill housing with the rolls there 
in from the base section 96 by removing the bolts 
95 and after such sections are removed replacing 
the rolls in the most convenient manner avail 
able. In order that this operation...and the re 
placement of the upper Section of the housing 
rolls may be accomplished with the least dif 
culty, a pair of clamps 55 is mounted in a pair 
of cross bars 56 and 57 secured to the top of 
the housing section 96, and employed to hold the 
spindles 99 and 0 in position to receive the 
ends of the rolls when the upper Sections of the 
housing are replaced on the lower section. Such 
clamps, of course, are normally maintained in 
their open position out of engagement with the 
Spindles, but are provided with a thumb screw 
58 for clamping the spindles in the desired posi 

tions when new rolls are being placed in the 
mill. 
Among the advantages of this latter embodi 

ment of the invention as will be appreciated by 
those skilled in the art a mill is provided which 
may be used with a horizontal mill equipped with 
a plurality of Working grooves in its working rolls 
and easily and quickly adjusted to align the work 
ing grooves of the vertical mill with those of the 
horizontal mill. Furthermore, it is provided with 
a most efficient and durable drive which requires 
no alteration or modification whatever during the 
operation of the mill. 
According to the provisions of the patent stat 

utes, I have explained the principle and mode of 
Operation of my invention, and have illustrated 
and described what I now consider to represent 
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its best embodiment. However, desire to have . 
it understood that, within the scope of the ap 
pended claims, the invention may be practiced 
otherwise than as Specifically illustrated and de 
Scribed. 

claim: 
1. A rolling mill comprising a rigid roll hous 

ing, a pair of Vertically disposed Working rolls 
mounted in said housing, means for adjusting one 
of said rolls to vary the roll pass, a flexible driv 
ing assembly including gearing interconnecting 
the rolls and mounted in said roll housing, a 
fixedly mounted motor, a shaft flexibly connect 
ing Said notor to said driving assembly a support 
ing frame for said housing mounted for movement 
in a horizontal plane, vertically adjustable means 
mounted on Said supporting frame for holding 
Said housing in said frame, a motor also mounted 
On Said frame for actuating said vertically ad 
justable housing supporting means, and means 
for adjusting said frame and housing horizon 
tally. 

2. A rolling mill comprising a housing consist 
ing of a plurality of rigid sections rigidly con 
nected together, a pair of vertically disposed rolls 
mounted on a pair of said sections which are 
detachably connected to a third drive-encasing 
Section, a drive including a pair of flexible spin 
dles mounted on said latter section for actuating 
Said rolls, and means for clamping said spindles 
in a fixed position when said rolls mounted in the 
detachable housing sections are being mounted 
on the drive-encasing section. 

3. A vertical mill comprising a stationary base, 
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4 
a frame mounted thereon and adapted for hori 
Zontal movement relative to said base, a mill 
housing mounted in said frame and adapted for 
vertical movement relative to said frame, said 
housing projecting in its operable position above 
said frame as a whole, F. 

4. A vertical mill comprising a stationary base, 
a frame mounted thereon and adapted for hori 
ZOntal movement relative to said base, a mill 

10 housing mounted in said frame, a pair of verti 

2,124,67? 
cally disposed rolls and a driving gear assembly 
therefor all mounted in Said housing, a station 
ary drive offset from said housing means for 
transmitting power to Said driving gear assembly, 
and means mounting the mill housing in the 
frame for vertical movement to position the work 
ing portions of the rolls in their operating posi 
tion completely above the frame. 

HOWARD H. TABOT, 
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