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‘I 3 Claims. 

The invention relates to grinding machines, 
and more particularly to an improvement in 
cylindrical grinding machines. 
One object of the invention is to provide a 

5 simple thoroughly practical cylindrical grind 
ing machine of the large roll grinding type with 
a swivel adjustment for the work table whereby 
the table may be readily adjusted as desired. An 
other object of the invention is to provide a 
cylindrical grinding-machine with a two-part 
swivel table, each of ‘which is independently ad 
justable to facilitate adjustment "of the work 
axis in grinding either atrue cylindrical work 
piece or a tapered work piece. Other objects 
will be in part obvious or ‘in part pointed out 
hereinafter. ' j ‘ I i 

The invention accordingly consists in the fea 
tures of construction, combinations of elements, 
and arrangements of parts, as will be exempli 
?ed in the structure to be hereinafter described, 
and the scope of the application of which will 
be indicated in the following claims. 
In the accompanying drawings, in which is 

shown one of many possible embodiments of the 
mechanical features of this invention, 

Figure 1 is a frontelevation of a cylindrical 
grinding machine of the roll grinding type em 
bodying the present invention; - 

Figure 2 is a fragmetary plan view of the front 
portion of the grinding machine as shown in 
Fig. 1, showing the headstock, footstock, swivel 
tables and work supporting carriage; ' 

Figure 3 is a fragmentary cross sectional view, 
on an enlarged scale, taken approximately on the 
line 3-3 of Figure 1; , 

Figure 4 is a fragmentary horizontal sectional 
View, on an enlarged scale, taken approximately 
on the line 4—4 of Figure 1; and t 
Figure 5 is a fragmentary perspective view of 
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.40 the nut and screw of the swivel adjustment 
shown in Figures 3 and 4. 
A cylindrical grinding machine of the large 

massive type suitable for the grinding of rolls 
for steel mills and the like has been illustrated 
in the drawings having a base l0 which supports 
a longitudinally reciprocable Work supporting 
carriage ll on the usual ?at way l2 and V-way 
l3. The table II may be reciprocated longitudi 
nally by a power drivenmechanism or .may be 
traversed longitudinally by means of a manu 
ally operable hand wheel IS. The hand wheel 
I5 is mounted on the outer end of a rotatable 
shaft I6 which carries a gear I‘! at its inner end. 
The‘gear ll meshes with a gear l8 mounted on 
the outer end of a shaft IS. The inner end of 
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(Cl. 51-232) 
the shaft [9 (Fig. 3) is provided with a gear 28 
which meshes with a rack 2| depending from 
the under side of the table II. This mechanism 
has not been illustrated in detail, since it merely 
represents one form of manually operable feed- 5 
ing mechanism which is old and well known in 
the art and. is more clearly illustrated in the 
prior patent to Norton No. 762,838 dated June 
14, 1904, to which reference may be had for de 
tails of disclosure not found herein. 
The table II maybe reciprocated mechanical 

ly by means of a power operated mechanism 
which comprises a multi-stepped pulley (not 
shown) which is located within the housing 22. 
This multi-stepped pulley is driven from a suit- 15 
able source of power to rotate a shaft 23 which 
operates a clutch mechanism (not shown) to 
reciprocate the table H in either direction, as 
controlled by a reversing lever 24 which is piv 
otally mounted on the front of the machine base '20 
and which is actuated by a pair of adjustable 
table dogs 25 and 26, respectively. This mech 
anism has not been illustrated in detail; since 
it is a mechanism old and well known in the art. 
For further details of the power operated table 
reciprocating mechanism, reference may be had 
to the above-mentioned prior United States Pat 
ent No. 762,838 dated June 14, 1904, to which 
reference may be had for further details of dis 
closure not contained herein. 
A rotatable grinding wheel 30 is supported on 

a wheel spindle (not shown) which is in turn 
journalled in suitable bearings in a wheel slide 
3|. The wheel spindle and grinding wheel 30 
may be rotated by means of an electric motor ;3 
32 mounted on the upper surface of the wheel 
slide 3 I. The motor 32 is provided with an arma 
ture shaft 33 which is provided at its outerv end 
with a multiple V-groove pulley 34 which is con 
nected by multiple V-belts 35 with a pulley 33 14 
mounted on the outer end of the wheel spindle. 
The wheel slide 3| is arranged to be fed trans 
versely relative to the base I!) on a V-way 31 
and a ?at way 38. 
A nut and screw feeding mechanism is pro 

vided to feed the slide transversely to move the 
grinding wheelv either toward or from the work 
piece, as desired. A feed screw shaft 39 projects 
from the front of the machine. The shaft 39 
is provided at its outer end with a gear 40 which -' 
meshes with a small gear (not shown) which 
may be rotated by means of a manually oper 
able feed wheel M. The feed wheel 4| is pro 
vided with a micrometer adjusting mechanism 
42 to facilitate a fine adjustment of the infeed- 55 
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2 
ing movement of the grinding wheel 30 in grind~ 
ing a work piece to the required predetermined 
size. 
In grinding large rolls, such as those used in 

steel mills, it is frequently necessary to grind and 
regrind rolls which are many feet long and two 
or more feet in diameter and which may weigh 
as much as ten tons or more. In grinding large 
cylindrical objects of this type, especially the 
longer lengths, it has been necessary in the past 
to provide a base member and work table made 
up in sections, which sections are bolted together 
and ?nished in perfect alignment. In cylin 

- drical grinding machines of this type, it is de 
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sirable that means be provided for swivelling the 
work support to vary the position of the work 
axis relative to the path of travel of the work car 
riage || so that either a true cylinder or a ta 
pered surface may be ground when desired. 
A rotatable work support is provided compris 

ing a motor driven headstock 45 having a head 
stock center #6 which is arranged to engage and 
support one end of a work piece, such as a roll 
41. The headstock 45 may be of the well known 
motor driven type having an electric motor 68 
mounted thereon which is arranged to rotate 
a face plate “which carries a work driving pin 
56. A work driving dog 5| is clamped on the end 
of the work piece 41 and serves to transmit a 
rotary motion from the headstock 65 to the roll 
41. The other end of the roll 41 is supported by 
means of a footstock 52 which is provided with 
a footstock center 53. The footstock center 53 
engages and rotatably supports the other end 
of the work piece or roll 41. 
To permit adjustment to align the axis of the 

work piece or roll 41 with the path of movement 
of the carriage II, a swivel adjustment-is pro 
vided for the headstock 45 and footstock 52. 
It has been found in the past that when a swivel 
table extends the entire length of the 'work sup 
porting carriage, particularly in the long 
lengths of machines, due to the massive head 
stock and footstock and also due to the weight 
of the swivel table it is impracticable to swivel 
a long table without ?exing or distorting the 
table in so adjusting it. To overcome this di?i 
culty and thereby attain the main object of this 
invention, I provide a pivot stud 66 which is 
?xedly located in the reciprocable work car 
riage H at a point midway between its ends. A 
swivel table BI is provided on the right-hand end 
of the work carriage I! and serves as a support 
for the footstock 52. The swivel table 6| is pro 
vided with a semi-circular projecting portion 62 
which has a central aperture which ?ts around 
the pivot stud 60. The outer end of the swivel 
table 6| is provided with an adjusting screw 63 
which is rotatably supported by a bushing 64 
?xed to a portion of the swivel table 6|. The 
screw 63 engages or meshes with a nut 65 which 
is supported by the carriage ||. The outer end 
of the screw 63 is provided with an end portion 
of a square cross-sectional shape 66 to facilitate 
applying a wrench to adjust the position of the 
swivel table 6i relative to the reciprocable car 
riage II. To compensate for the swinging ad 
justment of the outer end of the swivel table 
6|, the nut 65 is preferably mounted so thatit 
may swivel relative to its supporting means. 
The table II is provided with a ?xed stud 61 
which rotatably supports a‘ square shaped guid 
ing plate 68. The guiding plate 63 slidably ?ts 
Within a slot 69 cut in the under surface of 
the nut 65. When the screw 63 is rotated to 

2,132,924 
swivel the table 6| relative to the carriage H, 
the nut 65 is held in a ?xed lateral position rel 
ative to the carriage II by means of the stud 61 
but is permitted to swivel and slide longitudi 
nally due to the guide plate 68 being free to 
rotate relative to the stud 61 and also due to 
the nut 65 being free to slide longitudinally of 
the machine relative to the plate 68, so that 
when the screw is rotated to adjust the swivel 
table 6|, the nut will be free to move endwise 
and to swivel to prevent cracking of the screw 
and. nut and thereby to facilitate adjustment of 
the mechanism. The swivel table 6| is provided 
with an index pointer 10 which projects there 
from and extends over a graduated scale ‘H 
which, as illustrated, is carried by a clamping 
block 12 which may be clamped to the end of 
the carriage | | by means of screws ‘I3 and 14 
to lock the swivel table in its adjusted position. 
The clamping block" has an inwardly pro 
jecting portion 15 which engages an end portion 
16 of the swivel table so that when the screws 
13 and 14 are tightened, the outer end of the 
swivel table will be securely clamped in adjusted 
position. . 

A swivel table 80 is supported on the left 
hand end of the carriage ll andserves as a 
support for the headstock 45. The swivel table 
80 has a semi-circular shaped projection 8| on 
its right-hand end which overlaps the projection 
62 of the swivel table 6|. The projection 8| has 
an aperture which ?ts around the pivot stud 60. 
The outer or left-hand end of the swivel table 
80 is provided with a micrometer adjusting 
mechanism which is substantially identical to 
that shown and described ‘in connection with 
the swivel table 6|. Consequently, all of the de 
tails of the adjusting mechanism for the swivel 
table 80 have not been illustrated. For details 
not clearly shown, reference may be had to Figs. 
3, 4 and 5 which show thedetails of construc 
tion. A rotatable screw similar to the screw 
63 is rotatably supported in a bushing 82 fas 
tened to the left-hand end of the swivel table 
80. This screw is provided with an outwardly 
extending squared projection 83. The swivel 
table 86 is provided with an outwardly extend 
ing index ?nger 84 which extends out over a 
graduated scale 85 formed on the clamping 
block 86 to facilitate accurate adjustment of 
the swivel table 80. The clamping block 86 is 
clamped in place on the carriage | | by screws 
'81 and 88 so that the swivel table, after ad 
justment, may be readily lockedin adjusted po 
sition. ' 

The operation of this improved machine is 
readily apparent from the foregoing disclosure. 
A work piece or roll 41 is mounted in position 
on the headstock center 156 and footstock center 
53. The swivel table 6| is then adjusted to the 
zero point if a true cylinder is to be ground, on 
the periphery of the work piece and the swivel 
table 6| is then looked in adjusted position. 
Similarly, the swivel table 86 is then adjusted 
by means of the screw adjusting mechanism so 
that the index ?nger 64 coincides with the zero 
mark on the scale 85 so that the axis of the head 
stock center is in axial alignment with the axis 
of the rootstock center, and the swivel table 86 is 
then looked in adjusted position by tightening 
the clamping screws 81 and 88 on the clamping 
block 86 and the grinding operation may then 
proceed to grind a true cylindrical work piece. 
If for any reason the work grinds tapered, either 
the swivel table 6| or the swivel table 80 may 
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be adjusted at their outer ends toward or from 
the grinding wheel to compensate for the error 
produced in the work piece. 

Similarly, if it is desired to grind a taper on 
the work piece, the two swivel tables GI and 80 
may be independently adjusted, the table 6| 
being adjusted to provide a taper of the desired 
extent and then clamped in place, after which 
the table 88 is adjusted by a similar amount in 
the opposite direction and clamped in place so 
that the axis of the work support centers is angu 
larly positioned relative to the axis of the wheel 
spindle so as to produce the desired taper. By 
providing independent swivel tables, each of 
which is separately and independently adjusta 
ble, the, head and footstock may be readily 
swivelled and adjusted without ?exingor strain 
ing a massive table member, since only about 
half of the weight and the headstock or foot 
stock have to be moved in adjusting either the 
swivel table 6| or the swivel table 80. 

It will thus be seen that there has been pro 
vided by this invention apparatus in which the 
various objects hereinabove set forth together 
with many thoroughly practical advantages are 
successfully achieved. As -many possible em 
bodiments may be made of the above invention 
and as many changes might be made in the em 
bodiment above set forth, it is to be understood 
that all matter hereinbefore set forth or shown 
in the accompanying drawings is to be inter 
preted as illustrative and not in a limiting sense. 

I claim:— 
1. In a cylindrical grinding machine having a 

base, a longitudinally reciprocable carriage, a 
swivel table supported thereon, a headstock car 

3 
ried thereby, a second swivel table mounted on 
said carriage, a footstock supported thereon, a 
pivot stud ?xed to said table which serves as a 
common pivot_ for the adjacent ends of said 
swivel tables, and an independent micrometer 
adjusting mechanism adjacent to the outer end 
of each swivel table to facilitate independent 
swivel adjustment of each swivel table. 

2. In a cylindrical grinding machine having a 
base, a longitudinaly reciprocable carriage, a 
swivel table supported thereon, a headstock car 
ried thereby, a second swivel table mounted on 
said carriage, a rootstock supported thereon, a 
pivot stud ?xedly mounted to said table and 
located at a point midway between its ends which 
serves as a common pivot for the adjacent ends 
of said swivel tables, and an independent microm 
eter adjusting mechanism adjacent to the outer 
end of each swivel table including an index 
pointer and a graduated scale, one of which is 
?xed to the carriage and the other of which is 
?xed to the swivel table. 

3. In a roll grinding machine, a base, a longi 
tudinally reciprocable work supporting carriage 
thereon, a rotatable work support on said table 
comprising a headstock and a rootstock, a pivot 
stud located centrally on said carriage, a swivel 
table to support said rootstock having its inner 
end pivotally connected to said stud, a second 
swivel table to support said headstock having its 
inner end pivotally connected to said stud, and an 
independent micrometer adjusting mechanism 
adjacent to the outer end of each swivel table to 
facilitate independent swivel adjustment of each 
swivel table. 

ALBERT G. BELDEN. 
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