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UNrTeED STATES PATENT

JOHN FARMER, OF GLASGOW, COUNTY OF LANARK, SCOTLAND.

MACHINE FOR STRAIGHTENING, GRINDING, AND POLISHING METAL BARS,

SPECIFICATION forming part of Letters Patent No, 387,97 i, dated August 14, 1888,
Application filed April 30, 18¢7. Serial No. 236,612, {No model.)

To all whom it muay concern:

Be it known that I, JoisIN FARMER, a sub-

jeet of the Quneen of Great Dritain, residing at
(:lasgow, in the county of Lanark, Scotland,

5 have invented certain new and useful Im-
| showing a cross-section of a shaft as it would

provements in a Machine for Straightening,
Grinding, and Polishing Metal Bars, of which
the following is a specification, reference being
had therein to the accompanying drawings.
This invention relates to eertain improve-
ments in 2 machine for straightening, grind-
ing, and polishing metal bars, and is designed
~ to be used in a rolling-mill plant.
~ The construction and operation of said im-
15 provements are fully set forth and explained
in the following specification and claims, ref-
erence being had to the accompanying draw-
ings and the figures and letters of reference

1O

marked thereon, which form.a part of this
| { treatment; and Fig. 14 is a vertical central lon-

specification, in which— ,

Figure 1 is a side elevation of the machine.
Fig. 2 is a top plan view of the same. Fig. 3
- is a detail sectional view of the elutch mech-
anism of the machine. Fig. 4 is a eross-sec-

25 tiomal view of the table and table-guides of

20

the machine on line 1, Fig. 2, also showing a-

cross - seetion of a shaft as it would appear
when resting on said table.during the time it
ig under treatment in the machine. Figs. b
and 6 are detail views of the lever and weight
mechanism of the machine, for operating in
conjunction with a pair of worms and worm-
wheels and serews for antomatically adjasting
one of the feed-rolls of the machine duaring
the operation of grinding and polishing a
shaft.
tional view of the lower body part of the ma-
chine and a similar sectional view of one o
the worm and segment mechanisms of the ap-
40 per part of the machine-body, a portion being

broken away in the upper part of said view

30

35

to show the toothed segment of the circular | trally between the face of said feed-rolls.
frame of the feed-roll. Fig. 8 is a central | horizontal adjustabletable with proper guides,

horizontal sectional view of the body of the
45 maechine and a face plan view of the feed-rolls
which operate within the machire, said sec-
tion being also on a line with the ceuter of
the shaft under treatment. Fig. 9 is a detail
view of the feed-rolls of the machine, showing
so the manner in which they are adjusted when
in operation in the machine. Fig: 10 is ade-
tail view showing a side plan of one pair of

Fig. 7 is a central vertical cross sec-

| the guide-rolls and one of the polishing-wheels

f

i

i

of the machine and their gage mechanisin,
taken on line 2 of Fig. 1, looking in the direc-
tion indicated by the arrow,the shaft-support-
ing table being shown by dotted lines, also

55

appear under treatment. Fig.~1l is a de-

 tail side plan view of the two feed-rolls and 6o

a eross-gection of the anvil-barof the machine,
also a cross-section of a shaft resting on said
anvil-bar between said rolls as it would appear
under treatment. Fig. 12 is a detail side
plan view of one of the straightening-rolls of 65
the machine, also a cross-section of a shaft en-
gaged by said roll as it would appear under
treatment. Fig. 13 is a detail plan view of
the two feed-rollsand of the twostraightening-
rolls of the machine, also showing a shaft en- 70
gaged by said rolls as it would appear under.

gitudinal sectional view of the planishing-ma-
chine, showing a side view of its planishing-
rolls.

This machine consists of parts as follows: a
main cylindrical body-frame cast in two parts,
bolted together and provided with a suitabie
base to sapport it in a horizontal position.
The sides of said frame are open to permit a 8¢
shaft to pass transversely and horizontally
through it. Bach end of said frame forms a
housing for a circular rotatable frame fitted
therein,which frames respectively have boxed
in them a feed-roll arranged one on either side
of the center of the opening through said frame
and facing each other. Suitable gearing mech-
anism is arranged to rotate said roiis continu-
ously in one directien, and suitable bearings
are arranged to support the shafting of said
gearing mechanism.

An anvil-bar is adjustably arranged across

said frame in 2 manner to support a shaft cen-
A

75

GG

95
and of the same plane of said anvil-bar, ex-

tends each way from the machine-frame on a
line with said anvil-bar, for bolding a shaft
while under treatment. A pair of straight-
ening-rolls are arranged, one pear either end
of said anvil-bar, in suitable housings, for op-
erating, in conjunction with said feed-rolls, to
straighten crooked shafting. A pair of guide-
rolis and an emery grgnﬂing and polishing

100
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 wheel 'are:arranged, a set on either side of }

the machine-frame, in suitable housings and

~ on a line with the feed-rolls, for grinding toa

gage and polishing the shaft under treatment,

and each such set is provided with a point-.

gscale indicating mechanism operated by the
hard end of a bar resting oun the shaft being

~ treated, which mechanism registers the gage

10

15

~ between them. ~ 1
- 'Worm and ‘toothed segment mechanisms

20

rolls oppositely, to cause said shaft to move in
~ either direction, which can Dbe shifted at the |

of said shaft.

The shaft or bar to be treated is placed on

the table of the machine and fed forward to |

and between the feed-rolls, which engage it
hard and roll it between their faces and feed
it forward automatically by means of being
set askew, one al an opposite angle from the
other, and thus cause the shaft to roll spirally

are arranged in the machine to rotate the feed-
roll frames within their housings to skew said

will of the operator. | |
Referring to the said drawings, H repre-

2¢ sents the body,frame, or case of the machine,

30

cast in two parts and the two parts bolted to-

387,971

ously when the machine is in operation by.

means of said drive-shaft S through the me-
dium of said gear mechanism. Said eircular

frames B and B’ are each: provided on their

upper side with peripheral .toothed segments
E?, as shown in Fig. 7, and immediately over
said toothed segments and properly boxed on

“the top of the frame I, as shown in Figs. 1, 2,

gether, as shown in Fig. 2, and provided with

a suitable integral base, as shown. in Figs. 1 | feed-rolls attached, asshown, may be partially

rotated by the drive-shaft S, through the me-

and 7, for resting on a suitable foundation.
B and B’ are cirenlar rotatable frames ar-
ranged one in either end of said frame H,

« which frame forms housings for said circular

35

frames, as i8 shown in Iligs. 1, 7, and 8.-

A and A’ are a pair of feed-rolls, arranged,
as shown in Figs. 8 to 14, to face each other,
and their shafts are journaled at each end in
proper boxes arranged opposite each other.on
the sides of said rotatable frames. The shaft

. of roll A has secured on it the bevel-pinion C.

40

C is a bevel gear-wheel, whiich meshes with

pinion €’ and is secured on shaft L, which is

boxed in cross-bar H’, secured across the end

- of frame H, and also in the bracket K, to sup-

45

5C

port its outer end, and has secured on it the
gear-wheel G', which meshes with gear-wheel
G on drive-shaft S,which drive-shaft' S is ar-
ranged across the nupper part of the body H of

the machine and supported in the boxes §* S, |

integral with said body, and in brackets K and
K’. .(See Figs.1and 2.) -

| and 7, are arranged a pair of shafts, S’ and

S, having respectively the right and left
threaded worms Eand E, for respectively gear-

ing with the toothed segments I of said eir-
Said shafts 8 and S*? have se-
80

cular frames. ave
cured to them, respectively, the miter-gears F

70

and F’, which mesh, respectively, with the
miter-gears I and I', which are loose on drive-

shaft S. _ o
‘12 is a friction-cluteh, which is feathered on
drive shaft S between said miter-gears I and I,

as shown in Figs. 2 and 3, and is provided with
an annular groove for the reception of the

forked end of lever L7, for shifting it laterally

on said shaft. The hubs of said miter-gearsI
00

and 1’ are chambered on their, side next said
cluteh for the reception of its tapered ends, to

drive them by frictional contact therewith.

The said circular frames B and B, with theit

diam of said clutch, worm, arrd segment mech-

‘anism, alternately in either direction within
the limits of said segment-teeth, for the pur-
pose of skewing said planishing-rolls in either
direction, in the manner shown in Figs. 9

and 13. -

The oater end of the forked lever I’ may be

connected to a long rod or bar, 7, (shown in
dotted lines in Fig. 2,) passing along the whole
length of the machine and tables; so that the
machine may be controlled from any part.

The shafts S’ S*are provided with spur-gears
x and o' on their outer ends, having an inter-
mediate idlerspur-gear, #’,connecting them, so

| that both shafts may be rotated simultaneously

from either miter-gear I and 1" alternately.

10C

| :_05
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B? is a non-rotatable cireular frame set im-

mediately back of frame B/, and bears the fric-

tion-rollers Z* Z*, which impinge against frame
B’. A corresponding pair of friction rollers,

7' 7', arrapged in cross-bar H',impinge against

Roll A’ has secured on its shaft the bevel--l
.pinion C’, which meshes with bevel gear-wheel
C’ onshaft L/, which shaftis journaled in cross-

therear side of rotatable frame B, which rollers

s¢ braeket K’, as shown in Figs. 1 and 2, to sup- | laterally to or from frame B’ through the me-

port its outer end, and has secnred on it the | dium of the serews B' B’ boxed 1n the brack-
gear-wheel G°, which meshes with gear-wheel | ets QQ'and screwing into boxes fixed in frame

G? on drive-shaft.S. The shaft I/, gear-wheel | B? as shown in Fig. 8. Said serews are pro-

G% and beével gear-wheel C%, which are se- i‘vided with the worm -wheels J J', geared
6o cured to said shaft, together with frame B? | with the worms W 1’ ou shaft 1, fixed in

_and the inner bearing of said shaft, have lat- | brackets Q Q) (see TFigs. 1, 2, and §,)and are
- " eral movement, as hereinafter described, and | rotated through the medinm of said worm and

lessen the friction of the rotatable frames BB’

when they are under pressure from the feed-
bar H?, secured to the said frame B? and in | rolls. Said frame B?is arranged to be adjusted

- thegear-wheel G* which drives gear-wheel G°,
". has:a broad face to permit sach lateral move-

65 ment and prevent their getting out of mesh.-
- The said feed-rolls A A’ are rotated continu-

115

12G

s

worm-wheel mechanism from hand-wheel W3,

Said scerews are. for the purpose of adjusting
feed-rolls A’ to or from feed-roll A, to accom-

‘modate said rolls to the sized shaft under treat-

130
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on a line with anvil-bar M and resting on in-

337,971 | 3

ment. Fig. 5 shows the face of hand-wheel | one at cither side of the body H in suit-
W?, and shows its rimn provided with a series | able sliding hoxes in the housings R* and 1R,
of screw-threaded pin-holes, ¢, for the reception | and respectively have lateral adjustment by
of the removable screw-threaded pin W-. means of the serew and hand wheel mechan.

N is a lever fulerumed on shaft 12, and hav- | isms R’ and I, and arearranged in such man-

ing weight W* at its outer cnd and resting on | ner that their lower faegsare of thesame plane
pin W°. This weight and lever mechanism i8

the serews B® B to hold the feed-rolls A A’to | it lies on the table. (See Fies. 1,48, and 10.)
their work on a variable-sized shaft nnder ! Said sliding boxes and the deviees for operat-
treatment. - ing them are of the ordinary pattern, not 11}-

The pin W*may be placed in any one of the | volving any. invention in themselves, an 1 not
holes e to hold the lever in a horizontal posi- | necessary to be further illustrated or de-
tion, as shown in said figure, to operate the | seribed. - '
screws B® B, as stated; but, if desired, the le- | D 1)’ represent a pair of emery grinding

ver N may be disengaged from said pin, as | and nolishing wheels, hrranged, respectively,
shown in Fig. 6, so that said lever may hang | in the housings IV 2 in such manner as toen-
from shaft I3, and not operate, as stated. aage and treat o shaft on its side opposite the

M isahollow adjustableand interchangeable | angle between said gwide-rolls.  Said hous-
anvil - bar arranged across and through said | ings are respectively seeured to said tables T,
bodyHand between said feed-rolisinsachman- | aud are adjusted therewith in order to main-
ner as to support a shaft under treatment cen- | tain the relative position of the said guide-
trally between said relis, and is capable of side | rolls and emery-wheels with said {ables.  The
adjust ment by meansofitsslotted base,and may shaft to be treated is entered in between the
have a vertical adjustment within certain lim- | rolls A A’, and is firmly gripped by one of
its by means of plaecing blocks under each end.
This anvil is designed to be interchangeable
forother anvils having facesofdifferent widths,
to accommodate it to shafts of different sizes

30 as to hold the shaft tight between the said
two feed-rolls. (On motion being imparted to
the said rolls the shaft is drawn in between

speed due to the angle given the feed-rolls.
When the shaft has passed to the end and it
is desired to roll it back for extra finish, the
rolls are skewed or swiveled to the reverse
angle, and should ‘it be desired to treat the
shaft at any part for a time—say at the ends—
toremove ‘‘bends,’’therolisare worked around
until their axesliein the same horizontal plane.

The shaft or bar under treatment may be
rolled backward or forward any number of
times, according to the kind of finish wanted.

To polish the shaft under treatment bright,

connected with said hollow anvil-bar for sup-
plying it with water during the process ¢! pol-
ishing a shaft, and perforations in the npper
face of said bar permit the escape of water to
the feed-rolls and shaft under treatment.
TTare tables arranged one at either side of
the machine and extending each way from and

clined hases d, (see Fig. 1,) and are adapted
to be adjusted vertically and to the same plane
of anvil-bar M by means of the screw T, op-
erating in a screw-threaded box of said table
and rotated by means of the lever-wheel T,
Securegl on said screw and properly housed, as { the shaft as it is being drawn spirally through
shown in said Fig. 1. To the top of said ta- | the machine by means of the fecd-rolls A A
bles are adjustably secared, by means of bolts | The said emery-wheel is driven at high speed

“in cross-slots of said tables, a pair of angle- | by a belt applicd to the pulley P, fixed oun it8

SO

6o
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iron guides, V V', which guides are for the | shaft. While the shaft 1s making a quick
purpose of holding and properly guiding the | revolution but slow traverse, the said emery-
shaft undertreatment, and are adjustable toae- | wheel grinds it bright. The shaft passes on
commodate them to any sized shaft. (Sce| through between the rolls A and A’ until it
Fig. 4.) | o o - | enters between the opposite guide-rolls R R’

O and 0’ are a pair of s@ralgh_tening-rolls and the emery - wheel IY, which grinds and
arranged in adj ustable bearings in the hous- | polishes that part of the shaft not ground and
ings 0" and (%, one at either side of the body H | polished by the emery-wheel D). When the
of the machine, so that their axes will be on a} partof the shaft polished and oround by emery-
line with the axes of the feed-rolls, and so ar-| wheel D, and thus diminished in diameter,

ranged that their peripheries will engage a| reaches the rolis A and A’, the roll A’ is auto-
shaft under treatment, and are adapted to be |-matically moved tight against said portion of

respectively adjasted laterally by means of | ghe shaft by means of the lever, weight, worm,

screw and hand-wheel mechanisms O*and O, | and serew mechanism before described.

as shown in Fig. 2. These rolls are for the| The shaft can be treated to the same opera-

purpose of operating in conjanction with the | tion on coming back by means of skewing the

planishing - rolls for straightening crooked | rolls in the opposite direction, as stated.

shafts. (See Fig. 13.) ) 1 TInorder to determine whether a uniform
R and R’ are gmde-_rol}s, a pair armngeﬂ | diameter is maintained io the shaft while un-

between said feed-rolls; and t is an inlet-pipe 2 them and fed out on the opposite side at a

70

ag the table-tops T P, so that each pair will 1e-
for the purpose of automatically turning up lsli‘ective!y engage a shalt under treatment as

.16

QO

the rolis, A’, being screwed tight up against it,

100
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the emery-wheel D is pressed firmly against

I10

20
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der treatmcu’t-,' the machine is provided with

udex-pointers a®, working over piates or cords

«’, and are actuated by means of an adjustable

rod composed of the parts @ and &, adjustably

secured together by means of a thumb:-nnt
and bolt, @>. . The lower ends of
made of hardened stecl, or preferably fitted

with a black dianmond resting on the shaft be-

- 1ng ground. Any variation in diameter of

10

the shaft will cause the pointer to move to
either side, which side movement, seen by the

- attendant, indieates to him the amount of nee-

20

‘bring it to the
throughout .its

essary ftraverse and corresponding treatment
of the bar or shaft by the emery-wheels to
required uniform diameter
length. Weights ¢ press on
the top of theindex-rod to keep it hard against
the shaft; but springs may be used for said
purpose, if desired. A rigid support, m, is
created overhead to carry the f ulerum-bracket

‘d for the index-pointer.

The position of the index-pointer and card
or plate may be altered from that shown to

saild rods are

387,971

yuide-rolls may be arranged in any suitable
position to suit circuamstances., =

25

Having thus described my invention, whatT

claim as new, and desire to secure by Letters

Pateat, is as follows, to wit:

1. In the machine shown and deseribed for
ars, asspecified, the combina- -
rolls RR/, straight-
ening-rolls OO, grindingand polishing wheels
D D', table T, anvil-bar M, and index-pointer
@, having the adjustable rods ‘& @', substan-

treating metal b

tion of the feed-rolls A A’,

tially as and for the purpose set forth.

35

2. In the machine shown and «ecscribed for

treating metal bars, as specified, the combina-
tion of the feed-rolls A A rollsR R, straight-
ening-rollsO O, grinding and polishi ng wheels
D D', table T, and aavil-bar M,
as and for the purpose set forth.

 JOHN 5}FARHER.*
Witnesses: | |

W. R. M. -THO'.\[SON,
JOHN SIME,

sabstantially

4C

suit requirements, and the emery-wheels and | Bothof 96 Buchanan Street, Glasgow, Scofland,
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