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f{ﬂ’o' all whom it m@y.'cancwnr N
Be 1t known that I, WarTer J. Munocas-

TER, a citizen of the United States, residing

at Cumberland, in the county of Allegany
and State of Maryland, have invented cer-

tain new and useiul Improvements in Ma-

~chines for Straightening Shafting and the

[0

line 2 2 of Fig. 1 looking toward the left;

20

“tion of one set of the lower rolls, showing the
wedge by which the intermediate roll is ad-

30

framework _ :
" mounted and guided; Fig. 11, a

Like, of which the following is a. specifica-
tion. o s R S
~ My invention has reference to a machine

for straightening shafting, rods, bars, tubing,
and the like, and consists in various novel

features, details, and combinations, herein-
after set forth with the aid of the accori-
panying drawings, wherein— |

Figure 1 is a front elevation of the. mys-

chine with portions broken away or in sec-

tion; Fig. 2, a vertical cross-section; on' the

Fig. 3, a similar section on the line-3 3 of
Fig. 1 looking toward the right; Fig. 4, a

partly-sectional elevation of the middle por-
tion of the machine; Fig.”5, a perspective
view designed to illustrate. the relative posi-:
tions of the shiding journal boxes or bearings

of the adjustable lower rolls and their con-
nections; Fig. 6, a partially-sectional eleva-

justed ; ¥ig. 7, a perspective view of one of

the roll-supports and its base or turn-table:

Fig. 8, a perspective view of the base of one

of the intermediate roll-carriages; Fig. 9, a
- perspective view of one of the wedges used
‘to raise the intermediate lower roll-bearings;

Fig. 10, a lperspective view of a portion of the
on which the roll-supports are

" sectional elevation of the working ' portion

40

45

of a machine embodying -my invention in

simpler but less -f?ﬁlfffﬁct form; Fig:-12, a
e Iine 12 12 of Fig. 11;

Tig. 13, a perspective view of one of the roll-
“ers of said simpler machine and its support
‘or carrier; Iig. 14, a diagrammatic elevation |
- of the rolls, showing the oblique arrange-
‘ment of their axes with  reference to one -
‘another and to the common axis about which

~ all are grouped. =~
' purpose 1s -to true and

straighten highly-finished shafting, tubing,

cross-section on -t

My . primary
and -the like, and to do this it is essential

~ that the mechanism act with precision and

clustve. - - S
| Referring first to the more complete form

partially—

tioned gives rotary motion to one or anothe

| that it exert no abrading, rubbing, or tear-

ing effect upon the body treated, but that gz
1t act only by rolline and exert its force in
lines trulyradial to the axis of such body.
Incidental to the atteinment of this result

1s the prompt, convenient, and accurate ad-
Justment of the rolls-to suit bodies of differ- 6o
ent diameters, . | o .

| The objects stated are 'e'fﬁciérhltly"a,ttained' o

by the machine illustrated in Figs. 1 to-10, b

‘inclusive, and may be quite well .accom-

plished by the simpler embodiment of my 65
invention illustrated in Figs. 11 to 13,in-

of the machine, its construction will how'be
described. - - - T ag ]

- Kig. 1 gives a good idea of the general ap--
pearance of the machine, which consistsof a
substantial bed or frame A, .carried on stools
or pedestals B and having mounted in or . -
upon 1t the several sets of rollers by which 75 .

the straightening is performed, together with
the gearing for rotating and the devices for
adjusting the said rollers.

llers. The driving-gear
comprises a main shait C, carried in boxes or

‘bearings in frame A and bearing at one end a 8o
belt-wheel D, through which to reeceive mo-
tion from any convenient prime motor, and

at or near each end a pinion E; which meshes -
with and gives rotation to a large gear-wheel
K. Kach gear Fis keyed or otherwise made 85
fast upon a tubular shaft G, and each shaft G~ -

1s journaled or carried in bearings ¢ @ of ver- .  *

tical housings H H, bolted or otherwise se-
cured upon frame A. Each shaft G is fur-

‘nished with a2 pinion b, which meshes with-go.

three similar pinions ¢, d, and e, carried by

‘three shafts I, J, and K, journaled in bearings
‘1n the housings H H, as shown:in Figs. 1 and

2. 'The tubular shafts G serve to give mo- = -
tion, through the pinions named, to the three g5

shafts, yet-being tubular in form permit the .

shafting or other body operated upon to be -
passed - longitudinally through them and
through the space between the three shafts k= -

J K. Each of the three shafts just men- roo

of three rollers I. M N, which are grouped
about the projected axis of tubular shaft G -
in what may be termed ““‘spiral’”’ order or ar-
rangement—that 1s to say, their axes are ob-
lique to each other and to the common axis

10§
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roll pairs LM, R S,

&
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about which théy are grouped, as best illus- | more fully explained; but I prefer to employ

trated in Fig. 14. To effect this rotation of
the rollers I M N, I provide between them

versal joints f of suitable construction.
the rolls I. M' N are made longitudinally ad-

justable, the connecting rods or shafts O P Q
are made telescopic, as seen1n Kig. 1, a cross-
pin, spline, feather, or other means being

-provided to prevent rotation of either section

of the telescopic shaft independently of the
other. ' o o
In the foregoing description I have indi-
cated that both sets of rolls . M N are posi-
tively driven, and in practice such 1s the pre-
ferred arrangement, though I may in some
cases drive one set only.- It will be seen by
referring to Figs. 1 and 4 that the two lower
rolls L and M of each group occupy like posi-

“tions in the length of the machine, while the

third Toll N of each group.is hot directly
over the rolls I. M, but is set nearer the mid-

length of the machine. At a point between

the proximate ends of the upper rolls N,
but at the same level as and in like position
with rolls 1. M, is another pair of rolls R 5.

The various rolls are so spaced that the lower

rolls L and M, R and S, L and M alternate 1n
longitudinal order or arrangement with the
upper rolls N N, or, in other words, rolls N N
lie over the gaps or spaces between the lower
and LM. Thelower rolls
form a bed or support for the rod, shait, or
other body, and the rolls L M, together with
the upper rolls N, serve to rotate and to ad-
vance such rod or shaft. If the shaft or rod
be bent so that portions are eccentric to the

longitudinal axis, such portions in passing

and shafts I J K connecting rods or shafts O |
P Q, the ends of which connect with shafts 1 |
J K and with rolls L M N by means of uni-
As |

beneath the rolls N will be pressed by said -

rolls downward or inward at a point immedi-

~ately beneath rolls N, and consequently be-

45

‘acted upon and straightened. .
An important feature. of the work of this | |
| M, L. M, which are moved toward each other,

tween the supporting-roll pairs 1. Mand R S.
Since the shaft travels from end to end be- |
tween the rolls, every portion of its lengths

. machine is that the pressure is radial to the

50

axis of the shafting or-body treated and
without any dragging or rubbing action or

“ tangential strain, such as 1s produced by

flier-rolls, with which are used special de-

55

60

vices for pushing or pulling the work longi-
tudinally through or between the rolls. }

It is necessary that provision be made for
adjustment of the rolls toward and from the
common axis about which they are grouped
in order to adapt them accurately to the ob-
ject operated upon, and it is desirable that

this adjustment be of such range as to per-.
mit the same machine to operate on bodies

- of quite widely-varying diameter. Such ad-

justment may be effected by setting up orre-
65 ceding each roll separately, as hereinafter

is in general terms

adjusting devices by which the rolls may be
quickly and accurately adjusted in proper
relation to one another. Such mechanism 1s
illustrated in Figs. 1, 3,4, 5, and 6,1n connec-
tion with which 1t will be explained, together
with ‘the .construction of the framing which

70

carries it and which is shown in Figs. 1, 3, 4, -

6, and 10. |

At suitable points m the length of bed or

frame A are placed two vertical frames T T,

15

each in the form of an open equilateral tri-- |

angle, one side of which rests upon and 1s
bolted or otherwise rigidly secured to the bed
or base A. The angies of each frame 'I' are

30

connected by metal beams or girders U, U,

and V with the corresponding angles of the
companion frame, said teams or
sequently being parallel with the )

A. Each Eeam or girder is formed with lugs
or hosses ¢, bored or perforated to receive

ed or base

gbirde,rs con- -

heavy tie-bolts h, which extend from girder

to girder and being furnished with nuts 1 on

both sides of the lugs or bosses g serve.both to
krace the trian-

tie together and to rigidly
cular framework consisting of the two verti-

cal franmes

QO

T T, girders U U V, and bolts 4. -

The girders U U are designed to carry and -

cuide. the carriages
naled the paired lower rolls-L and M; L M,
and R S, and the girder V supports and
guides the carriages X, in which are jour-

W, in which are jour-

95

naled the upper rolls N. The distance be-

tween the points of support and of pressure
proportionate to the-di-
ameter of the shaft or body operated upon:
Hence the rolls should approach each other

longitudinally as they are moved inward to--

ward the common axis and should longitudi-
nally recede from each other as they move

outward from the common axis. To attain -

100

this result, the supporting and guiding faces -
of the teams or girders U U V, which all face -
inward toward the axis of the work, are in-

“clined toward such axis as they approach the

mid-length of the girders, as is indicated in

Im‘_-

Figs. 1, 4, 6, and 10. The rolls R and S be-

ing midway between the two pairs of rolls L

require no longitudinal adjustment, and as

Irg

the rolls N N are required to maintain a POsi- .

tion midway between the roll pairs LM, LM,

and R S they require to be moved onty.one-

| half as far longitudinally as do the rolls L M,
TLM. RollsN
‘extent of radial movement toward or from
the.common work-axis as do rolls LM, LM, ..

N, however, require. the same

and R S. FHence the inclination of the guid-

ing-faces of girder V mugt:te twice as great

N
] - . &*

as that of the guiding-faces of girders U U, so- 123 |

120

that with half as much-endwise movement of .

their carriag

girders UU. = .

es they shall give a radial move-

®“The roll-carriages are of the form and con- 130"
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- struction shown in'Eigs.-BJ, 6, 7, and 8, com-

_prising a recessed base Y, the side walls or
flanges of which fit the edges of the girders, a
- roll-carrying . section Z, swiveled upon the-
base Y, and retaining-plates §, belted to the-

flanges or walls of the basesection @nd serv-

ing to retain the base upon the girder. The
base 1s formed with an annular groove k to

~ receive an annular neck or collar I, formed on

{ O

the under face of the top section Z, to center

the top section and prevent lateral displace-

- ment, retaining-bolts m being carried through

20

~another of therollsT.M, LM, NN. Therolls
. R Srequiring no longitudinal movement, but.
- only radial adjustment, are mounted in ear-
riages A’, differing from the coerriages W. in

2'5

elongated openings n in the base of the upper

~section and screwed into the base Y. This
’5 construction permits the upper section to be
turned to any desired angle to the base and
to be there clamped against accidental swiv-
“eling or turninﬁ.' '

"The upper carriages are of
course reversed. KEach roll-carrying section
418 formed with two divided journal boxes
or bearings o to receive the journals of one or

having longer flanges or side walls to the base-

- section and employing no retaining-plates 5.

30

~the roll-carriages-A’ in any except a radial
direction with. reference  to the work-axis,
flanges or ribs m’ are formed upon the girders
35 U U, between which the base of the cartiage

~ rolls LM, LM, and toeffect such movement I
provide a, Wedgfe—ba;r B’, which liesin & gTOOVe

40

- Inlieuof these, elongated bolt-holes orslots 7/
~are formed 1n the walls or flanges of the base,

through which%aséﬂ bolts I, which screw into
the girders U U:" -To prevent, movement of

or the flanges thereof are seated. The radial
movement of the roll-carriages A’ must, be
precisely the same as that of the carriages of

or channel »’ in the upper or inner face of
irder U, one in each, said wedge-bar being

bolted to or otherwise connected with the

~base Y of one of the roll-carriages, as seen in

5

Fig. 6, so as to move longitudinally in unison

therewith. The channel n’ is of urniform

depth; or, in 6ther words, its bottom is par-

* allel with ‘the guiding-face of the girder U,

- dent that as carriage W moves longitudinally

and the upper face of the wedge-bar lies hori-
zontal or is parallel with the under face of the
bage of roll-carriage A’." It will thus be evi-

~and carries with it the wedge-bar said bar

5 5

will elevate or move inward the roll-carriage
A" at precisely the same rate or to the same

extent as the carriage W is elevated or moved

 inward by riding up the inclined face of the

3O

- ously and equally, I provide, preferably, the
‘mechanism shown in Higs. 1, 3, 4, and 5. This

ofrolls LM, L M.

girder U. In this way the radial adjustment

of rolls R Sis made precisely the same as that

To move the. TDHS#'L M L M.'simlﬂtahe-

comprises two Y-shaped yokes C' D', ful-

P T p————

3

' b-ed'_ﬂ.a,nd_‘ hﬁving' the upper ends of their

arms connected by rods 7

with the bases Y

o1 the carriages or rolls L M I..- M, as best seen

‘inFigs. 1and 5. Swiveled in the bed or base

A at or about its mid-length is a long right~
- and-lert nut or sleeve E’, the end portions

only of which need be tapped or threaded.

This nut or sleeve carries a worm-wheel F/ =
and is connected by jointed rods G’ screwing

1nto its opposite ends with the yokes ¢/ D/,
so that by rotating said sleeve or nut the

75

‘yokes can be caused to swing toward or from

each other, and thus to approach or recede
the roll-carriages WW. A worm or screw H’,
carried by a shait I’, suitably swiveled in
base or bed A, meshes with and serves to ro-

tate worm-wheél ¥’ and nut or sleeve E’ to

| ceuse the stated movement of the yokes and
roll-carriages. Shaft I’ carries a hand-wheel
J’, by which to rotate it, and it will be under-

stood from the foregoing description that by

turning said wheel the roll pairs L M L M
will be caused to app
equally, and the three roll pairs will be
moved radially inward toward the work-axis,

each to precisely the same extent. To en-

‘able the attendant to determine readily the

extent of longitudinal and radial adjustment,

a scale ¢ may be marked upon one of the
girders U, to be read in connection with the

Torward end of one of the roll-carriage bases

80

roach the roll pair R S “:

QO

95

.Y, the scale indicating the radial movement
or affording a ready basis for estimating the
seme. The upper roll-carriages can be simi- -

laxly operated, ii desired, but I prefer to pro-

|.vide for each oi these a screw K', screwing
| Into the base-block of the carriage swiveled
in the girder V and {urnished with a hand-

10 .

wheel 1/, as seen in Fig. 4. Under this ar-

rangement the upper carriages may be run
‘to the proper point, as ascertained by read-

1.C 5
‘ral

pilece of ‘shafting oi the diameter for which

the lower roll pairs are set or adjusted may

| be laid upon said lower rolls and the screws

- K’ then turned until the upper rolls N take

LTO

their proper bearing upon the shait, which
will occur when the rollsreach a position mid-

way between the lower roll pairs. =

1 have above suggested that the roli-car-
riages may be adjusted separately and with-
out the special appliances described. A con-
struction suitable to this mode of adjustment

11e

and proportionately simple is illustrated in -

Figs. 11, 12, and 13. In these figures I have

120
shown the same general arrangement of tri-

angular irames T T and girders U U V, the
girders being in this case longitudinally chan-

' neled. Theroll-carriages W? are each formed

I with a longitudinal guiding web or rib @? to
enter and fit neatly in the channel 5% of the

r25

' girder on which 1t 18 mounted, and thisribis

- provided with a slot ¢* at right angles to its

fength or radial to the common axis about

5 crumed. at their lower ends in the frame or | which the rolls are grouped. = The slot ¢? is to

- .-"Il|II )

i30




<AL

receive a bolt d2, which passes through slots | ends of the two roll pairs,

¢ in the side walls of the channeled girder, as
seen in Figs. 11 and 12, the slots ¢’ and e’
permitting both radial and longitudinal ad-

justment of the roll-carriages. When the
' desired adjustment is attained, the nut of

bolt d? is tightened, thereby causing the walls |

of the channel b? to bind or clasp firmly the

 1ib or web a? of the carriage and to held the

10O

- provide heavy tap bolts

20

carriage against displacement. To give the
proper radial adjustment to the roll-car-
riages W? and insure proper relation of the

roller-faces to the shaiting or other work, 1

through tapped openings in the outer wall of
the girder and bear against the rear or ouser
edge of web or rib @?, as seen in Jig. 11. Each
tap bolt is provided with
vent its working loose. As seen 1n FKig. 11,
the web or rib a? of each carriage W? is made
of length sufficient to permit adequate long1-
tudinal adjustment of the carriage without

- passing out of the range oi the bolts 1% While

- parts, one.

30

35

45

s

this operation one or more

this construction is cheaper and simpler than

that first described, 1t 1s less convenient to set

or adjust and does not permit or equally-tine
adjustment. '
that the carriages W? may be made in two
swiveled on the other a:ter the
the carriages W, in which case

|I"'I‘

manner Ol

practically the same adjustments would be.i carrying carringe movable radially or in a

_right. line perpendicular

nossible, though requiring greater care and
more time to make. :

I have shown and described one complete
set of rolls capable oi periorming the straight-
ening operation. If it be desired to repeat
sets may .» duplicated or multiplied to any
extent desired. As the mode or construc-
tion, arrangement, and operation would n

such case remain unchanged, it is deemed ' roll pairs mounted in carriages arranged end

unnecessary to turther illustrate such in-

crease in the number o rolls.
~ Having thus described my invention, what |
I claim 1s— :

"+ 1. In a machine for straightening cylin-

drical bodies, the combination of two pairs
of rolls and an intermediate roll, the paired
rolls and single roll being arranged with
their axes oblique to each other and to the
common axis about which they are grouped,
and at varying points in the length of said

axis: and means for imparting rotation to at

least two of sald rolls,

2. In & machine for straightening cylin-
drical bodies, the combination of two pairs.

of supporting-rolls, an intermediate roll, and

" means for imparting rotation to at least two

- 6o

of said rolls, the several rolls being-arranged
about a common axis and having their axes

oblique to said common axis and to each

other. - o _
3 Tn a machine for straightening c'yli_'n—

drical bodies, the combination of two pairs.
65 of rolls and a roll intermediate the proximate |

f?*, which screw

a jam-nut g? to pre- .

1t will of course be understood

times,; the roll ;

846,497

the several rolls be-
ing grouped about a common axis ar.d hav-
ing their axes oblique thereto and to each

 longitudinally toward and from the iterme-

diate roll. -

4. In a machine for straightening cylin-
drical bodies the combination of two pairs of
rolls, and a roll intermediate the proximate
ends of the two roll pairs, the several rolls be-
ing grouped about and movable toward and

from a common axis, and having their axes
oblique to said common axis and to eacl.

other..

5. In a machine for straightening cylit-
drical bodies, the combination of two pans
of rolls, and a roll interposed between the

proximate ends of the two roll pairs, the sev-

eral rolls being grouped about and movable

toward and from a common axis, and having

their axis oblique to said axis and to each
other, and the paired rolls being longitu-

dinally movable toward and from the inter-
._mediat’e roll. . "

6. In a machine for straightening cylin-

' drical bodies, the combination. of a suitable

' riages mounted and longitudinally movable

|

1
!
I
|

|

1
|
|

i roll-carrying carriages mounted |
dinally .'adjustable thereon; roll-earrying
carriages mounted upon the guideways in- -

|

|
!

intermediate pair

framework ~having guideways converging

other, and the paired rolls beirg movable .

70

8_0

90

toward a common axis; roll-carrying car- .

upon said guideways; an intermediate roll-

connections between one of the longitudi-

nally-movableroll-carriages ard theradially-

movable carriage,

for imparting to it such
radial movement. - .

to said axis; and

95

100

7. Tn a machine for straightEHing cyhin-

drical bodies, the combination of a suitable

frame having three or more sets of guideways
converging toward a common. axis; three

105

to end upon the lower sets of guideways, the

being fixed against longi-

tudinal movement, and the outer pairs being

longitudinally movable toward ar.d from the
intermediate pair; and irdependent roll-

carrying carriages mounted upon the upper
cuideways, in alternation with the lower-car-
riages and rolls, said indeperdent carrlages.

and rolls being longitudinally movable to-
ward and from each other. R

]. In combination -with
verging toward a comrihon axis, and with

and longitu-

termediate of said longitudinally-movable

girders U, U, con-

ITO

ITC

120

carriages and movable toward and from said.

common axis; girder

V having guideways
likewise converging toward the common axis.
and having twice the degree ot inclination of
| the girders U, U; and roll-carrying carriages

125

mounted and movable on the guidewayvs of

oirder V.

9. In-_'eombiha,tion with paired rolls L, M

130



~and R, S, intermediate toll N; gearingforim-
parting rotation to said rolls; L, M and N;

- and telescopic shaft connections between the

rolls and gearing, whereby said rolls are

adapted to be longitudinally adjusted with-

out becoming disconnected from the gearing.

10. In combination with a frame compris-

' ing girders U, U and V, having guideways

10

converging toward a common axis; carriages’

mounted and longitudinally movable on said
suideways and provided with rolls; other

~ roll-carriages mounted at the mid-length of

the girders U, U, provided with rolls, and
movable radially to said commnion axis; yokes
¢/, D/, connected with the longitudinally-

‘movable carriages;means for causing said

vokes to approach and recede from each |

other; and wedges carried by two of the lon-

20
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" riages mounted and longitudinally movable
upon said guideways; roll-carriages mount-
ed upon the guideways intermediate of the
30

gitudinally-movable carriages and passin
between the radially-movable carriages and

the girders on which they are. supported;

whereby the radially-movable carriages are
caused to move simultaneously with the
longitudinally-moving carriages. .

11. In combination with gir

ports having converging guideways; roll-car-

longitudinally-movable carriages and mov-

able radially toward and from the common

axis toward which the guideways converge;

35
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§O

§5

éo

and means for simultaneously moving the
several carriages toward and from said com--

mon axis. o
12. In a machine for straightening cylin-

drical bodies, the combination of a frame pro-

vided with guideways convergent toward a
common axis; roll-carrying carriages mount-
ed on said guideways and movable longitudi-
nally thereon to cause their endwise and
axial approach; interposed roll-carrying car-
riages movable radially toward and from
said common axis; and means for thus ad-
justing the roll-carriages, said carriages hav-

ing their roll-receiving bearings swiveled

upon their bases, substantially as described,

whereby the angle of roll-axes may be varied
to accord with the approach or separation of

the rolls. -

comprising girders U, U, and V, having con-

vergent guideways; roll-carrying carriages

mounted and longitudinally movable on

said guideways; yokes C’, D', connected
with some of said carriages; a two-part rod

@&/, having its proximate ends reversely

threaded; a nut B/ connecting the rod-sec- |
‘tions: and means, substantially such as de-:

‘scribed, for rotating said nut. -

"~ 14. In combination with a -maim irame, |
and roll-carrying carriagesmounted and longi- |-
tudinally movable thereon toward and from |
~ ‘each other; yokes C’, D/, connected with |
65 said carriages; a divided rod G’, having its | .

‘a nut E’ connecting
worm-wheel F’ carried by said nut; a worm
' H’ ‘meshing with said worm-wheel; a shaft I"
carrying said worm; and means for turning.

| rymng

ders or sup-

"2 Tn combination with a suitable frame,

said shaft.

sections connected with the respective vokes;

the rod-sections; a

15, In'combiﬁ&tion nﬁth'girders U,U, h&v—- '
ing guideways convergent toward a commeon -

axis; a girder V having guideways also con--
vergent toward said axis, but at twice the
angle of those of the girders U, U; roll-car-

carriages mounted on the several guide- . - -
ways and longitudinally adjustable thereon; ™ =
and screws swiveled in the girder V and =
80 |
ing said carriages longitudinally upon theirr .

threaded in the carriages thereon, for mov-

1

guideways. .

75

16. In &-ma»'chiiié':foif."-str&ig:hfenjng':cylin—-“? -

| drical bodies, a main frame comprising a base;
two - triangular frames mounted thereon;

oirders extending from one to the other of

vided with convergent guideways; and tie-
| rods connecting the girders at points inter-
mediate of the triangular frames, substan-

tially as shown and described.

~17. In a machine for stra

‘said frames, connecting the same, and pro-

go

. . ghtening cylin- ~  °
drical bodies, the combination of three pairs - =
of rolls; an intermediate opposing roll or
rolls between the first and second pairs of
rolls; an intermediate opposing roll or rolls

95

between the second and third pairs of roils,
all of said rolls being grouped about and
movable toward and from a common axis,

and having their axes oblique to one another

100

| and to the common axis, the rolls being longi- - '
tudinally adjustable; and means for impart-

ing rotary motion to at least two of the rolls.
18. In a machine for straightening cyln-

-I:d'ricaﬂ bOdiBS, a _Se'i'ies. of r{)]]s grguped &bOUt
‘and radially adjustable toward and from a -

105 -

common axis and also longitndinally adjust-

-
[

-t

-

least two of said rolls.
~ 19, In & machine for.

| drical bodies, a series of rolls grouped about

‘able, said rolls being beveled at their forward -
or recelving ends to facilitate entrance of a~ -
cylindrical body between them and having
‘their axes oblique to one another and to the - .
| commen axis; and means for rotating at. =

110

' 'strfa',ighténingf:cﬂiﬁéﬁ .5
R

9, GOIIlIIlOIl a}(is &Hd hav‘ing- thell‘ axes obhqlie | '.

to one another and to said common axis; and.

‘means for imparting rotation to at least-two

of said rolls; the rolls being set at varying '

points in the length of said common axis and.

120

being adjustable toward and from said axis

and also longitudinally thereof.

In testimony whereof 1 have s1gned. my .
name to this specification in the presence of
| two-subscribing witnesses: A

ALTER J. MUNCASTER. = -

~Witnesses:.

- 'A.F. Gerry, -
. Ro®BT. SHRIVER..

b
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