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No. 750,528.

"UNITED STATES.

Patented January 26, 1904,

PATENT OFFICE.

- GEORGE R. FORD AND BENJ AMIN ¥. ALLEN OF ST LOUIS, MISSOURI
SAID ALLEN ASSIGNOR TO SAILD FORD

" ROI.._.L'-GRINDING APPARATUS.

SPEGIFICATION formmg pa;rt of Letters Pa.tent No. 750,528, dated J anua.ry 26 1904

| Appllc&tlun filed March 12, 1903 Serial No. 147,441,

(No model)

To aJ/Z whom it maz J cConcern:
Be it known that we, Grorar R. FORD and

Bexgaminy F. ALLEN, citizens of the United.

States, residing in the city of St. Louis, in the
State of MISSOUI‘I have 1nvented certain new

and useful Impmvements in. Roll-Grinding
~ Apparatus, of which the following is a full r
clear, and exact descr 113131011 1eterence bemo:
had to the accompanying drawings, iormmﬂ’

part of this specification. :
Our invention relates to an appamtus for

use in turning or dressing mill-rolls, the ob-

ject of the invention bemcr to furnish a con-
struction whereby the rolls may be rapidly

and efficiently turned and dressed either with

a straight, convex, or concave surface.
~The mventlon consasts in features of nov-

e]tyf hereinafter fully described, and pomted |

out 1n the claims.

Figure I is a top or plan view of our appa—
ratus. Fig. 1I is an end elevation of the ap-
paratus.
taken on the. irregular line 111 III, Fig. 1.
Fig. IV is an elevamon of the apparatus at
the opposite end trom that shown in Fig. 11,
parts being shown in vertical cross- sectmn

talken on lme IV IV, Fig. I. Fie. V 1s a ver-
tical longitudinal section taken on line V 'V,

Fig. 1. E io. V1is a vertical longitudinal sec-'

tion taken on line VI VI, Kig. ,111 Fig. VIIL

1s an elevation of the front fr ame-plate of the
‘apparatus with one of the adjustment-screws
‘passing through said plate, shown in section

Fig. VIIL
1s a view of the ad_]ustable bushing used in

taken on line VlI V11, Fig. 11I.

connection with the roll-driving journal.

1 and 1* designate the side frames of our ap-

paratus, which are formed with steps 2 and 3

.and are united at their forward ends by a
front plate 4, containing a slot 5, to which
‘Tnore par tmular reference will her ematter be

made.

6 deswnatec; a table that connects the rear
ends of the side frames 1 and 1* and which
preferably projects at one end beyond the
side frame at that end, as seen in Fig. 1.

T 1s a bearing-box surmountmo* the rear end'

of the side trame 1* and adap ted to receive
the driving-journal B of a 1(_)11 A to be op-

F]C" ITII is a vertical cross-section

erated upon in the a,pparatus The driving-
Spmdle B of the roll to be oper: ated upon re-
ceives a worm-wheel 17, which is held to said
spindle by set-screws 18 inserted through the

worm- Wheel and engaging the spindle, as seen
in Fig. IV. The dl&mete.ls of the driving-

Sp indles of rolls vary toa considerable degree,
and to provide for the application of a smﬂ'le

ameters than the diameter of the inter 101 of
the hub of the worm-wheel we utilize an ad-
justable ring-bushing 19, (shown in Fig. VIIIL,)

“which may be ad]usted to any desir ed size e

fit the roll-journal and to receive the worm-
gear. The worm-wheel 17 is driven by the
worm 177 that 1s (3&111{3(1 by a shaft 17°, suit-
ably dr lven. |

- 818 an ad ustable tall—stock in which the
second jour nal of theroll A 1s mounted for ro-
tatable support. This tail-stock is formed

with a dovetail tenon 9, that rests upon the ta-

ble 6, and it is held attel being set in desired
position by an anchor-bolt 10 (see Fig. V,)

‘which passes through a lonmtudmal slot 11 in

the table 6, the. leno*th of which conesponds
to the lencfth of adj ustment that it may be de-
sired to provide tm sald tail-stock.

12 is ascrew-threaded adjustment-rod hav-
ing a handle 13 and passing through a thread-
ed aperture in a post 14 at the end of the ta-
ble 6, at which the tail-stock is Jocated. The
inner end of the adjustment screw-rod 12 is

‘worm-wheel to driving-journals of smaller di- *

6o
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provided with a grooved head 15, that 1s ro- -

t&tably seated in the tail-stock and held there-
in by a block 16. By adjustably mounting

the tEL]l-StOCl{ 3 and furnishing means for its

adjustment longitudinally of the table 6 we
promde for the support of rolls of varying

lengths, inasmuch as it will be seen that the

tail-stock may he easily and readily readjust-
ed and reset to accommodate different lengths
of rolls. The tenon 9 of the. tail-stock 8 1ts
between a pair of guides 20 and 21, that have
beveled inner faces to receive the beal ing of
the sides of said.tenon, as seen 1n Kig. 11

‘The guide 21 is adjustably held to the tenon

by Set-bolts 23, which pass through trans-
verse slots 22 in the guide. By thlS arrange-

‘ment the guide may be adjusted to the tenon

QO
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as wear occurs, thereby always providing for
a close bearmﬂ' between the tenon and the

tail-stock and the guides and obviating play
that 1s liable to occur in 10110‘-001113111116(1 use
of the machine, during which the tall-stock 1s
frequently moved to and fro in the insertion
and removal of the rolls to be operated upon.
24 designatesa bed-plate reciprocally mount-
ed on the steps 3 of the side frame 1 between
the front plate 4 and the side-frame steps 2.
This bed-plate is reciprocated lono’ltudmally
of the apparatus through means of a flanged
rack-bar 25, secured to its under side, and a
pinion 26, carried by a shaft 27. ‘The shaft
27 1s promded with a longitudinal keyway 28,

that recelves a spline 26*on the mterlor of the

pinion 26 and by which said pinion is held
from rotation on said shaft. The shaft 27 is
mounted in the front plate 4, and a box 29,

supported by the table 6, is prowded at its

forward end with a hand- Wheel 30, by which

the shaft may be rotated to effect IOHG‘ItUdl-'

nal movement of the bed-plate 24 throuﬂrh the
medium of the pinion 26 and rack- bar 25.

Sufficient space between the front plate 4 and
side-frame steps 2 1s provided for transverse

adjustment of the bed-plate 24 on the side-

frame steps 3 for the purpose hereinafter
stated, and to accomplish such adjustment we
prmflde adjustment - screws 31, that pass
through screw-threaded apertures 1n the front

plate 4 and are furnished at their outer ends
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with hand-wheels32. The inner ends of these
adjustment-screws are provided with heads
33, rotatably seated in sockets 34, set into the

" bed- plate 24, so that upon rotation of sald ad-

Justment-%crews movement may be imparted
to the bed-plate 24 to shift it rearward and
forwardly on its supports.

35 designates the base of a o'rmchncr-wheel
carriage which is mounted on the bed—plate 24
and is promded with forward and rear beveled
edges 36. (See Figs. 11, II1, and IV.)
the carriage-base 35 are upr 10'11135 37, prowded
with bearmﬂ'-boxes 38.

39 is a drive-shaft ; journaled in the bearing-
boxes 38 and extending longitudinally of the

~ bed-plate 24, being rotatably mounted in fixed

50
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journal-bozxes 40 and 41, the former of which
1s supported by said bed—pla,te while the latter
1s mounted on a support to be hereinafter re-
ferred to. The shaft 39 1sequipped with tight
and loose pulleys 42 and 43, that receive a driv-
ing-belt 44, which leads from a suitable source
of power.

45 designates a swmor'-frame loosely mount-

“ed on the shaft 39 between the journal-boxes

6o

65

38 and adapted to slide lono*ltudma,lly of the
shaft 39 with the grinding-wheel carriage of
the apparatus when said carriage 1s recipro-
cated longitudinally of the bed- plate 24 1n the
manner to be hereinafter stated. The swing-
frame 45 1s normally held in lowered p051t10n
by a pair of retaining-bolts 46, the lower ends
of which are loosely mounted on pivots 47,

11, II1,and IV.)
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carried by lugs 48, surmounting the carriage-
base 35. (Seers I, 11, 111, ::deV) These

retaining-bolts engage In torward arms 49,
extendmﬁ'la,tel a,lly from the swing-frame 40
and they are equipped with upper and lower
nuts 50, that embrace said forked arms to hold
the Swing-frame in lowered position. The
retalning-bolts are readily disengaged from
the swmﬂ‘—irame on the loosening of S&ld nuts,
thereby permitting the retainin w—bolts to be
swung out of engagement Wlth the swing-

frame to allow the frame to be swung up-

wardly, swinging on the shaft 39 as a pwot
At the rear end of the swing-frame 45 is

pair of forked arms 51, in which i 1S jour naled
a shaft 52, that carries a grinding-wheel 53.
Rigidly mounted on the shaft 52 1s a driven
pulley 54, that receives a belt 55, which passes
to said pulley from g drwe-pullev 56, fixed to
the drive-shaft 39 within the swing-frame 45,
and through the medium of which rotation is

1mparted to the grinding-wheel 58.

57 designatesa feed-screw journaledin boxes
58 and 58" and having engagement with the
carriage-base 35 through means of a lug 59,

containing a screw-threaded aperture throu 0"11

(See Fw's
This feed-screw is desig ned
for service in remprocatmo' the base 35 of the

which said feed-screw 57 passes.

gorinding-wheel carriage longitudinally of the

bed-p1ate 24 to move the orinding-wheel 53
along the surface of the roll being turned, and
1t 1s equipped with a pair of tight pulleys 60
and 61 and an intermediate loose pulley 62.
The tight pulleys 60 and 61 are adapted to
receive, respectively, belts 63 and 64, by which
the feed-screw is rotated alternately first in
one direction and then in the other direction
to reciprocate the grinding-wheel carriage to
and fro on the bed— late o4, The loose pullev
62 1s adapted to rece1ve either of the belts 63
or 64 when it 1s not 1n service fox the rotation
of the feed-screw.

65 is a shifter-rod extending longitudinally
of the bed-plate 24 and slidably mounted in

supporting-lugs 66 and 67. This shifter-rod

carries a loop-arm 68, through which the belt
03 passes, and a loop-arm 69 through which
the belt 64 passes. -

70 represents collars admstably secur ed to
the shifter-rod 65 by set-screws -71-and pro-
vided with fingers 72. These fingers 72 are
designed to be engaged by a trip-arm 73, (%ee
FIU'S III and IV ) that is carried by the grind-
ing - wheel - carriage base 35, so that at the
11m1t of travel promded for the carriage in
elther direction said trip-arm will str ike the
collar-finger toward which it is traveling and
reciprocate the shifter-rod 65 in a corr espond—
Ing direction to cause the belt 63 or 64 to be
shifted from the tight pulley 60 or 61, which
1t operates, onto the loose pulley 62-and move
the other belt from said loose pulley onto the
tight pulley it is adapted to operate, thereby
effecting reverse actuation of the feed-screw
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- 57 to reciprocate the grinding-wheel carriage

in a direction the reverse ot 1135 prewous MOVe-
ment. . L

74 designates a ledge pro;]ectmﬂ' from the
suile frame 1 of the end of-the apparatus at

which the driving mechamsm of the appara-

 tus is located. Thls ledge is provided at its

- has herein Jefore been stated, the bed—-plate 24
is adjustable transversely or forwardly and

:r_c

15

forward edge with a Vertlcal flange 75. As

rearwardly of the apparatus, and inasmuch

as the driving mechanism of the apparatus’ |
must be supported aside from the bed-plate in

a manner to accomplish the adjustment of the
bed-plate in the manner mentioned we pro-

- vide an adjustable support mounted on said

- 20

the flange 75 of the ledge 74 and having screw-
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ledge, which consists of a movable journal-car-

rying plate 76. This plate 76 is slidably seated
on the ledge 74 and carries the journal-boxes
41 and 58, “that receive the drive-shaft 39 and

feed-screw 57, and also the ﬂ‘ulde-lun* 66, that

receives the shifter-rod 65. The plate 76 is
provided with slots 77, that receive set-bolts

78, (see Figs. T and IV ) that pass upwardly

thr ough the ledge T4 a,nd said slots. At thefor-
W&Id end of the plata 76 is an upright flange 79.
80 is an adjustment-screw loosely seated n

threaded connection with the flange 79 of the
plate 76. When the bed-plate 24_ is shifted
rearwardly or forwardly through the medium
of the adumtment«-serews 31 81 the journal-
box carrying plate 76 1s shifted to a like de-
gree through the medmm of the adjustment-
screw 80, Whlch 1s fm nlshed Wlth a hand—
wheel 81. |

Having set forth the G*enera,l constructlon
of the appamtus mcludmﬂ’ the driving mech-

anism ‘thereof, we will proceed next to de- |

scribe the means whereby the orinding-wheel
carriage 1s guided 1n its reciprocation across
the appar atus. In this connection 1t 1s a par-

~ ticular characteristic of our apparatus that

50

the guiding means between which the roll-
or mdmo*-wheel carriage travels is .so placed
and pr ovided for adjustment with réspect to
the carriage as to enable the grinding of:the

roll operated upon either with a straight

face or a concave or convex face, according
to the desire of the operator. To produce a.

straight surface upon the roll, the orinding-
wheel carriage 1s 1emprocated in a strmght
line COI‘I‘BSpOIldlIlO‘ to the axis of the roll; but

~ in order to produce the result of curving the

60

face of the roll into concave or convex form
the grinding-wheel carriage is caused to travel
in a curving path lonmtudmally of the appa-

ratus, so. that the grinding-wheel will travel
aloncr the face of the roll. operated upon in a

like curving path to reduce the roll either to
a-greater deo"ree throughout its: central por-

~ tion than atitsendsortoa less degree through-

out its central portion than at its ends.

a guide-bar movably seated on the bed-plate
24 in front of the grinding-wheel-carriage

forward bar.

8218_

base 35 and having a beveled rear face adapted
to bear against the beveled face 36 of said -
This gulde-bar is secured to the bed-
plate 24 by set-bolts 83, that pass through

base.

slots 84 in the guide-bar 82 located near the.

“outer ends of said bar and adapted to hold the

70

bar 1n contact Wlth the carriage-base 35. The

set-bolts 83, passing through the slots in the

guide-bar, permit forward and rearward ad-
. , : 75
wear of ‘the contact-surfaces of the carriage

justment of said guide-bar to compensate for

base-and bar. By locating the set-bolts 83
near the outer ends of the guide-—bar 82 the

~central portion of said bar is free from re-
‘straint and is therefore in a condition to be

sprung rearwardly by applying pressure

thereto for a purpose to be hereinafter set

forth. 85 1s an adjustment-screw provided

“with a hand-wheel 86 and passing through the

slot 5 in the front plate 4 of the apparatus-
frame. The screw 85 bears a rim- 87, fixed
thereto, that rests against the rear face of the
front plate 4, and the scr ew has threaded en-
gagement with the ounide-bar 82, as seen In
Flcr I It will be seen that upon rotation
of said screw the central portion of the guide-
bar may be sprung rearwardly out of a str &uoht
plane, so as to furnish a rearwardly --bulging or
curving contact-surface against which the car-
riage-base 35 will travel and follow the curva-
ture produced. 88isa rear guide-bar mount-

ed on the rear portion of the bed- plate 24 and
having a beveled forward face that contacts
_Wlth the carriage-base 35.
is secured to the bed-—p]ate by bolts 89, passing
| therethrough into the bed-plate in positions

This rear guide-bar

correSponding' to the locations of the set-bolts

-89, that hold the forward guide-bar 82. The

cuide-bar 88 istherefore free of restraint at its
central portion the same as the guide-bar 82,

“and it may be bowed throughout its central

portion in a like degree to the bowing of the
The bOWJHO‘ of therear ﬂulde—bar
is accomplished throu G'h the medium of an ad-
justment-screw 90, that passes through an up-

cguide-bar, as seen in Flﬂ‘ "TIT. 92isarim fixed

to the adj ustment-_screw 90 to:bear against the

forward face of the upright 91. It will be
seen from the foregoing that when the forward
guide-bar 82 is bowed rearwardly through the
medium of its adjustment-screw the rear
ouide-bar 88 may be bowed similarly by ma-

‘nipulation of the adjustment-screw 90 and that

therefore a runway of even contour is fur-

nished -for the grinding-wheel-carriage base
to travel 1n in its reciprocation.

- When the
ouide-bars have been bowed ‘in the rearward
d1rect10ns as deseribed, it will be seen that the

orinding - wheel carriage will reciprocate
‘across the apparatus from each end of the bed-

plate 24 in a gradual curve until the center of

30
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right 91 at the rear of the bed- pla,te 24 and -
hasscrew-thr eaded engagement with said rear

I15
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the roll bemcr operated upon is reached and -

will then move in a forward curve to the op-
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posite end of the roll, thereby causing the
grinding-wheel 53 to produce a concave sur-
face upon the face of the roll while it is being

turned in its journal-bearings by the means
provided for its rotation. In order to pro-
duce-a convex surface upon the roll being op-
erated upon, it is only requisite to bow the
gulde-bars 82 and 88 both forwardly at their
central portions by manipulating their ad-
justment-screws 85 and 90, and when this is

.done the grinding-wheel-carriage base will re-

ciprocate in a gradual-curving-forward direc-
tion throughout its travel in front of the cen-
tral portion of the roll being operated upon,

and therefore the roll will be reduced by the |

oerinding-wheel to a greater extent at its ends
than at 1ts central portion to form it into con-
vex contour. | |

In order to prevent vertical movement of
the bed-plate 24 and the parts carried thereby
during the reciprocation of said bed-plate, we
provide keepers 93, that are mounted on the
steps 2 of the side frame 1 of the apparatus
and project over the rear portion of said bed-
plate. These keepers are removably secured
to the side frames by retaining-screws 94.

We claim as our invention—

1. In an apparatus of the character de-
scribed, the combination of a roll-support, a
bed-plate movable longitudinally with respect
to said roll-support, and a reciprocating grind-
ing-wheel carriage mounted on said bed-plate

for movement longitudinally of said roll-sup-

port, substantially as set forth. -

2. In an apparatus of the character de-
scribed, the combination of a roll-support, a
bed-plate movable transversely with respect
to said roll-support, and areciprocating grind-
Ing-wheel carriage mounted on said bed-plate
tfor movement longitudinally of said roll-sup-
port, substantially as set forth.

3. In an apparatus of .the character de-

scribed, the combination of a roll-support, a
bed-plate, a grinding-wheel carriage recipro- .

cally mounted on said bed-plate, and means
for reciprocating said carriage to and fro on

‘sald bed-plate, substantially as set forth.

4. In an apparatus of the character de-

scribed, the combination of a roll-support, a

bed-plate, a grinding-wheel carriage recipro-

- cally mounted on said bed-plate, a feed-screw

- means whereby said feed-screw is rotated to

55
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having engagement with said carriage, and

reciprocate said carriage, substantially as set
forth.

5. In an apparatus of the character de-
scribed, the combination of a roll-support, a
bed-plate, a grinding-wheel carriage recipro-
cally mounted on said bed-plate, means for re-
clprocating sald carriage, comprising a feed-

screw, tight and loose pulleys mounted on said

screw, belts traveling on said pulleys, a shifter
through which said belts move, and means
whereby said shifter is actuated to shift said

750,528

belts upon the reciprocation of said grinding-
wheel carriage, substantially as set forth.

6. In an apparatus of the character de-
scribed, the combination of a roll-support, a
bed-plate, a grinding-wheel carriage recipro-
cally mounted on said bed-plate, means for re-
ciprocating sald carriage, comprising a feed-
screw, tight and loose pulleys mounted on said
screw, belts traveling on said pulleys, a shifter
through which said belts move and fingers car-
ried by said shifter, and an arm projecting
from said carriage to strike said fingers in the
reciprocation of said carriage, substantially as
set forth. . o

7. In an apparatus of the character de-
seribed, the combination of a roll-support, a
bed-plate, a grinding-wheel carriage recipro-
cally mounted on said bed-plate, guide-bars
on said bed-plate between which the base of
sald carriage travels, one of said guide-bars
being laterally adjustable with respect to the
other, substantially as set forth.

8. In an apparatus of the character de-
scribed, the combination of a roll-support, a
bed-plate, a grinding-wheel carriage recipro-
cally mounted on said bed-plate, a carriage
guide-bar fixed toSaid bed-plate, a second car-

riage guide-bar adjustably mounted on said

bed-plate, and means for holding said last-
named guide-bar to the base of said grinding-
wheel carriage, substantially as set forth.

- 9. In an apparatus of the character de-
scribed, the combination of a roll-support, a
reciprocating grinding-wheel carriage, a sup-
port for sald carriage, and means for moving
sald carriage in a curving path during its re-
ciprocation, substantially as set forth.

10. In an apparatus of the character de-
scribed, the combination of a roll-support, a
reciprocating grinding-wheel carriage, a sup-
port for said carriage, a pair of guide - bars
mounted on said carriage-support at opposite

75
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sides of the carriage, and means for bowing -

sald guide-bars to vary the path of travel of
sald carriage, substantially as set forth.

11. In an apparatus of the character de-
seribed, the combination of a roll-support, a

reciprocating grinding-wheel carriage, a sup-

port for said carriage, a palr of guide - bars
mounted on sald carriage-supportat opposite
sides of the carriage, and held to said support
at their -ends, and adjustment-screws having
engagement with the central portions of said
guide-bars for the purpose of bowing said cen-
tral portions to cause said carriage to recipro-
cate In a curving path, substantially as. set
forth. |
12. In an apparatus of the character de-
seribed, the combination in a roll-support ot a
bearing-box in which one of the journals of
the roll to be operated upon 1s mounted, and
an adjustable tail-stock in which the other roll-
journal is mounted, substantially as set forth.
13. In an apparatus of the character de-

IIO
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~ geribed, the combination of a roll - support,

10

comprising a table, a bearing-box to recelve

“one of the roll-journals, a tail-stock to receive
the other roll-journal, and means for shifting

said tail-stock, substantially as set forth.
14. In an apparatus of the character de-

“seribed, the combination of a roll - support
“comprising a slotted table, a bearing-box to
receive one of the roll-journals and an adjust-
able tail-stock mounted on said table to re-

ceive the other roll-journal, an anchor-bolt ar-
ranged in the slot in said table to secure said
tail-stock thereto, and an adjustment-rod for
shifting said tail-stock, substantially as set
forth. | .

15. In an apparatus of the character de-

seribed, the combination of a roll-support, a |

reciprocating grinding-wheel carriage, a bed-

plate movable transversely with respecttosaid |

roll-support and on which said carriage is 20
‘mounted, mechanism for reciprocating said

carriage and operating a grinding-wheel car-

ried thereby, and a journal-carrying plate by
which said mechanism is supported, substan-

tially as set forth. |
16. In an apparatus of the character de-

seribed, the combination of side frames, a roll-
support, a reciprocating orinding-wheel car-

riage, a bed-plate movably mounted on said

carriage is supported, and keepers mounted on

said side frames and projecting over said bed-

plate, substantially as set forth.
GEO. R. FORD.

~ BENJAMIN F. ALLEN.
In presence of— ' '

~ E. S. KNxteHT,

-~ M. P. SMmITH.

frames, and by which said grinding - wheel 30
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