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To all whom it ma J CONCEFTL;

Be it known that I, CHESTER PROUTY &
citizen of the United Stateb residing at Da-
bois, in the county of Clear field and State of
Peunsylvama haveinvented certain new and
useful Improvements in Apparatus for Roll-

ing Tapering Metal for Saws and the Like;

and I do hereby declare the following to be a

full, clear, and exact description of the inven-

13101] smh as will enable othersskilled in the
art £0 which it appertalns to make and use

‘the same.
Heretofore in the manufacture of steel_
blanks for crosscut-saws,which require to be:

of tapering longitudinal "and cross-sectional
contour,it has not been practical to roll outa

steel pla,te to produce a shaped blank of taper-

ing longitudinal ander oss-sectmna,l form suit-

_able for use, because in rolling such steel
plates with pmallel or inclined rolling-mills.
‘under the old and well-known processes the

plate wortild be convexed on its thin edge in

proportion toits additional thinness and con-.
caved in its thick edge in proportion to its

additional thickness. In case a plate such as

‘one havi ing the convexed thick and thin edges
1is held in “* liners ” toroll it straight the thm-

edge hasirregularities or *‘ kinks ”_' in propor-
tion to its additional length and the thick
edge would be comparatively straight, which

results are due to the pressure of the steel
lengthwise and transversely to produce. the
thmnebs desired in a plate for use as a blank. -

- In this art attempts:-have been made to roll a

'35

blank by the employment of a mill having.its
rolls set obliguely or inclined to each other in

order that a taper may be rolledin the blank
transversely across the longitudinal axis

" thereof; but it has been found impossible to

40
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%uc,(,essfully roll blanks with a mill of this
character because the blank cannot be guided

or directed in a straight line through the

rolls, but will swing or feed in an are of a cir-
cle. Ilence such attempts have been fail-

ures. This is due to the excess of roll-pres-
- sure on one side of the blank required to re-

duce the metal to the necessary thinness or

gage, which results in flattening ount the steel

both longitudinally and transversely to such
an extent that the central portion of the plate
is forced or bulged out edgewise in excess of

| .the end pmmons of the blank thus leawnﬂ'

. -

l'the thin edge eonveﬁzed and the thick edge

conecaved cmd making the blank wholly anfit
‘for use in the mannfacbme of cutlery orsaw- 55
blades. The failure to produce by the rolling
process blanks which are suitable for the
manufacture of crosscut-saw blades,for hand-
saws, and other tapering metal ar ticles has
1esulted in the adoption of flat steel rolled to 6o
even gage of thickness suitable for the work
and in the forging or grinding of the blanks

to secure the desired tapertherein. Thesub-
‘sequent treatment of the rolled blanks is ob-
jectionable for many reasons, chiefly because 65
of the increased cost 1n the produection of the .
blanks due to the necessary labor expended
thereon,and particularly is this true with ref-
erence to the treatment of blanks by grinding
the same, which method is now almost uni- 70
versally in vogue among saw manufacturers.
T'he grinding of saws to the desired gage and
tdpet 18 atteuded by many difficulties dnd in-
volves the expenditure of much time, labor,
and waste of material, both of the 1unnmtr- 75
stone and of the sbeel,ﬂnd results in many in-
stances in the production of imperfect blades
due to the variation in the temper of . the
blade at different points throun'hout the
length thereof. o So

The object that I have in view is to over-

come these difficulties in the art of rolling
‘blanks of tapering longitudinal and eross-sec-
‘tional form suﬂ;&ble fOl use in the manuafac-
ture of saw-blades, cutlery articles, and other 385
‘tapered metal ar ticles and to plowde im-
provements which result in the economiecal
manufacture of superior tapered blanks in an
'e*{pedm(ms manner. -

- It is desirable in crosseut-saws o produce go
a blank which shall be of varying gages or
thicknesses at different points throughout its
length and width—as, for instance, the con-
vex cutting edge of the blade may be of in-
creased thml{ues‘,s or lower gage at the middle g5
than at the ends thereof, whlle the neutral
back edge may be of muea,sed vage or less
theknesq at t;he middle than at the ends.
Such a saw I have shown and desc¢ribed in a |
prior. appllcamon for Letters Patent of the, 100
United States filed by me February 12, 1894, |
Serial No. 499,951.

~ Ttisproper here to state that the Tage mem-
| belq used in measunnﬂ* the bluchness of the
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~ standing of the swmﬁc&tlon of the numbers
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blades ran mvereely to the numbers used in | 1 and 2 may be rolled Flﬂ' 5is a type of

measuring by inches the thickness of ordinary
iron or steel plates—that is to say, in saw-

gages ascending numbers indicate diminish-

ing thlekness,whﬂe in ordinary measuring by

inches ascending numbers indicate increas--

ing thickness.  This explanation is made to
avoid confusion and to give a clear under-

used on Lhe dramngs and which will be here-

- inafter more particularly referred to.

20

Forthe production of plates having adouble- |
- tapered cross-sectional form suitable for man-

ufacture of blanksforsaws, cutlery, and other

tapered metal articles I employ rolls of pecu-

liar contour. - These rolls have their working

surfaces sloping in 0pp031te directions from
the middle thereof, or,

in other words, the
rolls are of greatest dlameteL at or about the

middle portion thereof and are of leéss diame-
“ter at the end portions, whereby a pass is pro-

- vided by and between the rolls which is of

less width at its middle portion than at either
of its end portions. A further peculiarity
which is characteristic of my newly-invented

‘set of rolls is that the peripheral working sar-

faces at certain portions are ecéentric to the

30,
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tion of" the rolls.

roll-axes, and the rolls are so ar ranged. rela-

-~ tive to each other and are so geared as to bring
the eccentric portions of the working surfaces:
opposed to each other during each Ievolutlon "
Thl‘i conformation of
the rolls and the mode of arranging and gear-
“ing them causes the pass or space bet‘.ween the
rolls to be of different thicknesses or widths
at different times during each complete rota-
_ Thus when ‘the rolls are
~turned to bring the eccentric portions oppo-.
site each other the pass is wider at all points'
than it is when the other or eceentric portions
‘of the rolls are opposed to each other, where-
by the rolls are made to produce a blank.
which in addition to having a double taperin:
‘eross-section isalso of dlfferent gagesor thick-
nesses dlong s - medlan llne or its two 81de”
edges. |
My invention further consists in the com-
bination and ccnstruction of parts compris-:
ing the apparatus for producing steel blanks,

| 50 ".Whmh will be her eln@fter fully desurlbed and'-

of said finishing-rolls.

claimed.

60

ing the blank in the accompanying drawings,

whic¢ h— .

- Figures 1 and 2 illustrate perspeetwe views
_of one type of my plate as it comes from the
rolls, in each of which the gage or thickness
~along its thick and thin portions is uniform,
- as mdlcated by the gage members; and Flﬂ" -
3 1s g view of the blanks produced by sever-
“ing the plate longitudinally along its middle.

on the dotted line of severance.
view of a flat plate, of rectangular: form and

Fig. 4 is a

|

paled billet having curved side edges.

‘position shown by Figs. 15 and 16.

shaped plate suitable for makmﬂ' a saw with

a convex edge. Figs. 6 and 7 are views of

rolls-with passes of different forms to pro-

duce a plate substantially as shown by Figs.
1and 2. Figs. 8 and 9 are views of a plate
rolled from a prepared steel billet having the
proper contour to produce four crosscut—saw

‘blades and with different thicknessesorgages
at different places throughout the length and

width thereof, as indicated by the gage mem-
bers; and Fig. 10 is a perspective view of a

prepared steel billet from which the plates

of Figs. 8 and 9 may be produced. Fig. 11
is a view of another form of plate rolled from
a flat straight piece of steel, the dotted lines
indicating the lines of severance and the

lines on whlch the- bl«mks are trimmed after

the plate has been cut longitudinally and

transversely togive the blank the proper con-

tour for manufacture into crosscut -saw
blades. Figs. 12 and 13 are elevations look-
ing at the side and end, respectively, of a

set of finishing-rolls for producmw the plates .

shown by Figs. 8, 9, and 11, showing the pass
when the rolls are in one posu,lcm Figs. 14

and 15 are similar elevations with the rolls
‘in the reversed position or when they have
‘made a half-revolution, so that the rolls form

a pass which is of less width at all points
than the pass made by the rolls when in the
Fig. 16
is a view of a set of ﬁmh_hmﬂ*-]olls sho'wiug
the construction by which the rolls may be
adjusted relatively to each other. Fig. 17 is
a view illustrating a gang of rolls for SUCCes-
swely reducing the bar to the desired form
by giving the embrvo blank the proper con-

tour and gages, showing the means by which
therolls may be ad] u%ted to reﬂ'uld‘re the sizes
~of the passes.

- Likelettersof r eference denote cor reSpond-

ing parts in all the figures of the drawings.
A designates the pldte, which is rolled w1th

a thin lonn‘ltudmdl central portion (mdleated

at a) and with two thick edges at b ¢, pro-
ducing a plate which is tapeled from both

sides inwardly toward the median line a. To

-produce two blanks, the plate is cut or sev-
ered along -its thm middle portion, the line
| 1 of severance being indicated by the dotted

To enable others to understand my inven-
tion, I have illustrated different forms of the
_ blank and different types of rolls for produc-

55 .
~f01°mm-:‘r a part ot thl‘: speclﬁedmon and m

line d, the two halves of the plate forming
the two blanks B'C.- (Shown by Fig. 3.) The

rolled plate A may be produced f10m a flat
| rectangular bar of the form shown at D in

Fig. 4 or it may be produced by rolling a pre-
The
plate A has its side edges of aniform thick-
ness or gage along its lencrth as indicated by
the ga’ge-'mimbers- 13 in Fig-. 1 and by  the
gage-numbers 14 in Fig. 2, while the thin mid-
dle part a ot said bla,nk is of uniform thick-

‘ness throtughout the length of the blank, as
indicated by the gage- numbers 22 in Flcr 1
and by the gage-numbers 18 in Fig. 2.
cutting the pla,te of either FKig. 1 or Fig. 2

By
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| of umtorm gage ifrom Wthh the plate of Flgs . aloncr its medmn line the two blanks B C are
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produced, each having a uniform gage along | for making the plate A of Fig. 2.

its thin edge and a uniform but decreased

- gage or increased thickness along its opposite

IO

edge.

manufacture of tapered saws,

ation of rolling the plate A from which the
blanks are produced the plate is free from
prolongation along one edge and of irregu-
larities or kinks along its thick edge, which
defects have been the serious objection to

~ plates which can be produced mth the com-

momn type ot rolls.
Crosscut-saws are ﬂ'enel ally and prefer fﬂ)ly
made with convex thlckened cutting edges,

and in Fig. 5 a rolled-out or pre_pared plate

20
2
30
3.5
40

45

K fortwo crosscut-saws is shown.

said billet having curved side edges. 'The
billet or plate is first passed through ordi-
nary rolls to reduce it to a suitable thickness
or gage and it is then fed to the pass or passes

in the set or gang of finishing-rolls, whereby
it is ﬂattened out and elonmted bol;h trans-
versely and longitudinally by the

inishing-
rolls, so as to produce a plate having the dou-

-ble-tapered cross-sectional form similar to the
form shown by Figs.1 and 2, and said rolled
plate has the curved side edwesbf proper
~When the plate E is cut longitudi-

gage.
na,lly to produce two blanks, each blank has

a straight thin back edge and a thickened
-culved cutting edge.
are to be cut in the thwkened convex edge of

The teeth of the saw

the blank.

- Differentstyles of rolls for ﬁmshmﬂ'the pre- |
- pared plate A or E are illustrated in Figs. 6

and 7; butthere is a generic feature common
It should be understood
that the plate or billet is first reduced to the

desired gage orthickness, and it isthen passed
~ through the finishing-rolls to give it the de-
sired shape preparatory to cutting the plate
into blanks. Eachsetoffinishing-rolls (shown
by Figs 6 and 7) consists, preferably, of the
tworolls F 3, each of which has a central por-
tion or ridge f at its middle and is tapered to-

to all of these rolls.

- ward the ends, so that the two ends of the roll

55
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are of less diameter than the ceutral ridged

portion . Therolls I' G have their shaftsor
trunnions journaled in suitable bearings; and
they are arranged, preferably, one below the .
other, so that the lines of oreatest diameter
or the ridged portions f of ‘the two rolls F G |
are opposite to each other, thereby forming a

pass ¢, which is of less depth or thickness at
The |

its middle than at the two sides or ends.
rolis shown in Fig. 6 have annular end flanges

h, which ride or travel together and turnish

- end bearings for the 'mlls; but these flanges

may beomitted, asin Fig.7. Therolls shown

by Hig. 6 are set a little farther apart than the
rolls shown in Fig. 7 to make a wider pass g,
suitable tor nmkmﬂ‘ the plate A shown by

Such a blank is well adapted for the
handsaws,
knife-blades, cutlery articles, or any other ar-|
~ ticle requiring a taper form, and in the oper-

_ This plate
K is rolled from a prepared billet of steel,

the central

nineteen, as clearly indicated.

uniform, as at 14.

3

the rolls are the same.

It isto be understood that the gage-numbers
used on Figs. 1 and 2 are merely 111113131 ative
of two types of plates, which may have differ-
ent lines of thickness or gage along their two

edges; butmyinvention contemplates the pro-
duction of plates, such as A K, having other

thicknesses or gages than are indicated in the

examples 11111&,t1ated as embodiments of my
improvements.

The rolls of Higs. 6 and 7 for producing the
plate Aor K, in whmh the thicknesses or gages
are uniform along the side edges and the cen-

tral portion, are prepared by turning the
working face of each of the rolls concentric

with the roll-axis at all points and by bevel-
ing the working face of the roll longitudinally
from its central or ridged portion f toward
both ends, the inclination of one half of the
roll being reverse to the line ot 1nelmd,mon on
the othel half of the roll.

In the manufacture of special erosscut-saw

.bla.nks or other specialiy-tapered blanks for

Othertﬁ*ise '

70

75

30

90

other articles with different gages or thick-

' nesses along either or both the ‘tront and back
edges of the blunk special styles of plate and
special types of rolls are necessary. While

the plates and rolls which I have invented for

able them to produce plates G H having the
differentthicknessesorgagesindicated by the
gage-numbers in Figs. S and 9 or Fig. L1.
The billet H' for producing the quadruplex
blank shown by Fig. 10 is a double prepared

billet, each half of which has thelongitudinal

conmm for produeing two convet-edwed SAW-

‘blanks.

The plates G II of [‘w's 3 and 9, ploduued
by rolling out the dluplex billet of Flf 10, are
each ad&pted to be cut transversely on the

length has the curved side edges of a proper
contour to form the convex cutting edges of
two crosscut-saw blanks. Kach length of
metal has the thickened side edges and a thin

‘central portion, as in Figs. 1 and 2; but in

these forms of plates G H the gages are not

nniform either on the edges or middle por-

tion. Thus in Kig. 3 I;he gage of the side
edges at the mlddle is fourteen and at the
ends fourteen and a half. The gage along
median line is at the middle
twenty and at the ends of the length or plate
In Fig. 9 the
gages or _t.hickrmsses vary alonfr the wnm al or

while the gages on the ends are or may be
T'hese gages, however,
are merely illustrative and they may vary

as widely and te]d,.twe:ly as desired by the

Fig. 1, while the mlls of Fw 6 are smtable i 51{111@6 mech(mu,

935

this purpose embody the same leading prin-
ciples as the plates and rolls hereinbefore de-
{ seribed, yet the rolls have other peculiar char-
acteristic features of construction which en-

100

105

ITO
line of severance indicated at ¢’y and each

115

[20

125
median line of the blank fmm twenty at the
middle of each length to eighteen at the ends,

i 30




s illustrated in one position by Figs. 12 and:
- 13 and in a reversed position by Figs. 14 and

10

..]:5

20

- from the axis of the roll.
“if it is desivred to have the eeeentrle point 2
‘a distance from the roll-axis equal to one gage

_. 3°

35

.40

45

' .pmtlone 3 3 of the rolls are opposite the pass:

~ in the position shown by Figs. 12 and 13. "As: g
the rolls turn they press the steel or flatten: |

60

~ to produce two or more complete blanks.
~ the operation of passing the bar or billet be- |

L

been reduced to the proper gage by ordinary:

roll with the reverse tapers from the middle
toward the ends of the roll, and thereby make’
the pass j between the rolls -of the desired .

‘but the peripheral working surface of each:
- roll is not concentric with the roll-axis, as in:

‘Figs. 6 and 7, but said working surface 18
:turned off eeeentrle to its axis, so that the

tool is shifted on the roll-trunnion a distance .
equal toone gage and then the surface of the .
~roll 18 turned up true to both ends.

- made twenty-fourinches in diameter, so that:
it only requires one revolution of the set of:
rolls to roll out and finish two saw-blanks.

‘On the trunnion or end of the roll-shafts are-
mounted the intermeshing gears k %', which.
insure simultaneous and positive rota,blon of

to insure the eccentric portion 2 2 coniing:
‘opposite to each.other at one point of the
revolution-of said rolls, while the other por-!
tion 3 3 of the rolls come opposite to eachi)
- other at the next half-revolution of the rolls.
"~ When the rolls J J' occupy the position ||
- shown by Figs. 12 and 13, the portions 2 2 are !

© opposite to each other and the pass 7 between ||
the rolls is quite wide at its middle and sides;

‘shown by Figs. 14 and 15 and which wﬂl be!

~pressure on the steel, after which in the con- |
- tinued rotation of bhe rolls the pressure is re-.

" The pla,te G H, with the different gages or:| eeme tlme the different thlckneseee or gages

thicknesses at its central portion and side
edges, is adapted to be produced after it has

rolls from either a prepared billet or straight"
bar by a set of finishing-rolls J J', which set:

15. In producing rolls.such as J J I’ for roll-
ing and ﬁmehmn‘ irregular platessuch as de-:
serlbed I form the working surfaces of each

shape, with a narrow center and wide ends;.

points 2 3 are at different distances radially:
- In turning the roll,:

in the saw-blank, the center of the turning-

P To roll;
a six-foot saw-blank, the rolls J J' are each

the pair of rolls in opposite directions,-and
theserolls are arranged relative to each other

but when the rolls make a half-turn and the
7 is narrower ‘both at its middle and sides, as;

readily understeod by a comparison. The:

steel bar or billet is fed to the lells when they -

are farthest apart or the pass 7 is widest, as

JFig.16 of the dlawmﬂ's

plates m/,

boxés.
of gang does not require the use-of liners:
but the other roll sets have liners of gradu-

it out to a shape the reverse of the faces of. y
the rolls, and when the rolls have made a
half-turn the portions 3 3 thereof exert greater

laxed, so that by the time the rolls have made-
a-complete revolution the plate is rolled out
In

tween the rolls the metal is elongated in the

direction of its length and width, and it is |

shaped, at least approximately, to give it the:

are imparted to the plate according to the con-
tour and eccentricity of the wor-kmg surfaces
of the rolls.

‘The rolls for preduemﬂ' the - shaped plate

may consist of a single pair of finishing-rolls,

as shown by Figs. 6 ::md 7or in Figs. 13 to 15
inclusive, in which event the plate or billet
is previously reduced by ordinary rolls to a
suitable gage or thickness, or said rolls for
preparing the plate may be_' embodied in a
gang of rolls, the passes in which are succes-
sively narrower or-smaller to effect the grad-
ual reduction and shaping of the metalhe bar
or plate, such a gang of rolls' being shown by

once been prepared or turned, as described,
they may be used to roll 01113 shaped pletes
having different gages or thicknesses, which

-¢an be aee{)mphehed by setting the rolls at
| different distances from each --other to vary
the width of thickness of the pass.

In Fig.
16 is illustrated a convenient construction by

~which this-adjustment of the rolls.to vary the

size of ‘the pass may be secured. The side

frame for the roll-journal bearings is made
in two sections [.I', which have the horizon-
'tally—extendmﬂ* arms m, between which is in-
“terposed -one or more ‘liners or adjusting-
said arms and the plates belncr-
-.elamped 1'1cr1dly together by the through- bolts

The gang of rolls shown by F1g 17 are
elso ea,pable ef adjustment to vary the sizes

“of the passes by fitting the top-roll journals
1m cap-boxes n, which may be raised or low-

ered by ﬁttlnﬂ' one or more liners or adjust-

ing-plates n? between the standards and the
It will be noted that the last roll set

ally-increasing thicknesses, so that the passes

are. suceesswely narrower from the first roll
| eeb to the last or finishing set of rolls.

~In rolling out a billet or plate to produce

P-.the ta,peled blank in accordance with my in-
-vention by the gang of rolls shown by Fig.

17 of the drawmﬂ'e suitable guides N N’ N?

N3 are employed between the sets. ef rolls
~These

and in front of the first set of rolls.
guides are planed off smooth and true with
relation to the passes between the rolls, and
they may be made adjustable in any suit-
able way to correspond with the adjustments
of the rolls.
the steel billetor plate from *‘lopping” down
or being depressed between the rolls and from
running sidewise, so that the billet or plate

is fed straight a.nd true between and throu oh

the rolls. Ea,eh set of rolls may have the

contour or shape shown by Figs. 6 or 7 or by

Figs. 12 to 15, inclusive, or only the last two
may be the finishing-rolls, and the successive
sets of rolis from the first set to the last set
are to be set apart to produce passes, which

are successively narrower or smallerfrom the

first to the last set of rolls. When the steel

curved contour on its side edges, and at the | billet or plate is fed to the first flat rolls, it

These guides operate to keep
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is narrow and thick, and as it passes through
first rolls it is increased in length cmd
width, but reduced in thickness. - The guide
N’ between the first and second rolls is of
proper heighttoreceive the plate asit emerges
from the first rolls. As the plate passes
through the second flat rolls in the gang, the
rolls operate to further reduce the thickness
of the plate and make the plate longer and
wider in proportion to the pressure exerted
by the rolls, and the guide N” between the
second and third rolls corresponds to the

height of the face of the lower rolls and the

sides of the aguide are the proper distance
from each other and corr espond to the width
of the plate to enable said plate as it comes
from the second rolls to fit npon and between
the guide N2 The plate is further reduced
in thickness and increased in length and pro-
portionately to the pressure exelted on the
plate by the shaped third rolls, and these
third rolls give tothe plate a contour or shape
opposite to the working faces of the finishing-
rolls, or, in other words, the shape of the
pass between the prepared third rolls. The
ontide N° between the third and fourth rolls
is wider than the guides N’ N=® and said
ouide N° is arr ano‘ed on the plane of the high-

est point of the lower rolls of the third and.

fourth rolls. The guide N2 feeds the plate to
the last or fourth 10115 which rolls operate
to give to the steel the proper cross-sectional
form and the necessary gage or gages both
longitudinally and transversely. -

It will be seen that the gang of rolls gradu-

ally reduce the metal in thmkness and flat- |

ten it both lengthwise and sidewise, as well
as impart the desired cross-sectional form
thereto, and the guides serve to properly sup-
port the metal at the intervals between the
rolls and to direct it properly to the passes
between the rolls.

It is to be understood that after the shaped
plate has been rolled and severed to produce
the blanks suitable for use in the manufac-
ture of crosscut-saws each blank is tempered

and the teeth cut on the thickened edge and

that it is otherwise treated and finished to
produce a marketable crosscut-saw.

Having thus fully deseribed my 1m="ent10n
what I elalm as new, and desire to secure by
Letters Patent, is—

1. In a metal 1'01111:10' mlll a set of Workmﬂ'

1.

rolls for producing blanks which taper longi-
tudinally and cross-sectionally, each having
a crowned working face arranged eccentric
to the roll-axis and said rolls arranged to pre-
sent the erowned eccentric faces in the same

planeto produce a metal-receiving pass which
is of double-tapered form and varies in the

thickness during the rotation of the rolls on
their axes, substantially as described.

2. In a metal-rolling mill, a set of working
rolls for producing blanks which taper longi-
tudinally and cross-sectionally, each roll hav-
ing a circumferential working face which is

eccentric to the roll-axis and such working

surface being tapered from a central ridge
uniformly in opposite directions toward the

ends of the roll, and gearing operatively con-
necting said working rolls to insure coinei-
dence in the high parts of the eccentrie roll-

surfacesand to vary the thickness of the pass,
formed by the opposing crowned surfaces,
during the rotation of theirrolls on their axes,
substantially as described.

- 3. Arolling-mill,substantially as described,

‘comprising a sectional frame the members of

which are provided with coincident abutting
flanges and liners interposed between and
11111ted to the coincident flanges, and a set of
coacting rolls journaled in the respective
members of said frame for adjustment rela-
tively to each other, said rolls having the ec-
centric and double-inclined working faces for
producing a blank which tapers both cross-
sectionally and longitudinally, substantially
as described. | -

4. Arolling-mill consisting of a bed,the sec-
tional standards each having liners clamped
between the members thereof and adjusted
to sustain rolls with passes of variable width
successively decreasing from the initial to the

the members of said standards and with ab

least one set of said rolls having eccentric and

doubly-inclined working faces, and guides all

lying in the same horizontal plane with rela-

tion to the variable passes between the sue-
cessive setsof rolls,substantially as described.
In testimony whereof T affix my &uguatme

in presence of two witnesses.
CHESTER PROUTY.

Witnesses:
LirniaN M. DE MoTT,
MINNIE SPARKS.
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