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- Be 1t known that I, I‘MNOIS H. RIOHARDS

a citizen of the United States, residing at
Hartford, in the county of Hartford and
State of Connectlcut have invented. certain |
new and useful Imp1 ovements in Rollmg;

- Mechanism, of which the followmg s a
speci . -

ca,tlon |
This invention I'ela.tes to mechamsms de-—

| swned to subject material to the action of

- compressive forces for the purpose of com- |

- pacting and condensing and theleby har- |
dening the same, and for the purpose of giv-

. 1ng to the matwml a desired cross~sect1011al_ |
15 |

contour or conﬁouratmn

In the WOI‘I{IHO‘ of various metals, espe--
cially alloys such as brass, and various com-
positions of tin with other metals, it is well
Lknown that there 1s a marked chanoe 1n the
physical characteristics of ‘the metal When

mlled hammered or pressed.

It is one of the objects of the present im-
provement to furnish mechanism especially
adapted for treating continuous rods or
pleces of metal of suitable size and any con-
length, in order to subject-the metal
N an eTectlve manner to a for mble com-

venlent

pression.

In .:mwld:.ulu, Wlﬂl Lhu IJILSLIIL 1mpmvu—
ments, the rod of metal being fed into the
compressing device is formbly engaged be,-f
tween two coacting members which,

the form of the %ppdmtus herein - show'n
and described, consist of a a pair of rolls, and
in the particular organization of mechanism

herein set forth these rolls are one of them
provided with an external working face and

the other with an internal W()lklllﬂ‘ face, the
latter roll being made lar oer th.;m the: for

mer, and the rolls belng dlsposed eccentric-

;1113? with respect to each other. ‘The differ-

being very great, as compared with the

(11.:11’11@%1 of thu lar ger roll, brings the work-
ing faces (in the region of nearest approach |
of the rolls) into appmmmate coincidence,
so that when the bar of metal is forcibly
compressed by the external face of the in-
ner roll into the suitably shaped groove or |
working face of the internal face of the
outer roll the duration of the compressive

action is considerably extended, and the par-

“ticles of metal subjected to a powerful com-

nishes a rollmg
which the “bite” of the rolls 1s relatwely

| long 110t1v1thstandmﬂ the fact that the,f
curvature of the worl{mo* faces may be com-
;' pamtwely sharp, and thus, as has been set
the perlod of compressive action 65
(Wlth any given rotative speed of the 10115) o
1is materially prolonged. An immediate ef-
fect of this peculiar organization of the
| -me,chamsm is to subject the metal to a direct
‘pressing action as the metal approaches the 7 0
center of the working zone or arc, and by
reason of the near a.pprm;lmatmn to concen--

Jas campared Wlth the action Wthh W(}lﬂd 55

| take place between two ordinary rolls (as,
for instance, in an ordinary rolling 111111,)
| Where both of the rolls have e&ternal work-

ing faces. The present improvement fur-

mechanism therefore, 1n 60

forth,

tricity of the working faces at said pomt

and the consequent comparatwely long dis-
1 tance throughout Whlch the metal 1s sub- 75
jected to complesswe forces, the tendency

of the metﬂ to flow endwise of the strip mn
that part of the strip which is between the
“bite” of the rolls is materially reduced,

this reduction. dependmg of course upon the 30
Telative - cuwamres -md sme% of the roll
| faces. -

In the d]:a,wmﬂs Whlch accompany this - o

-'speuﬁcatmn Tigure 1 is in part a side ele-
vation and in part a longitudinal vertical g5
n | section of a. rolling mech*lmsm embodying
my present improvements, the section bemg
taken on the plane of the medlzm line A—A,
| 'rlﬂ
: 1116(311‘1'11:18111
ot said mech‘lmsm as shown in Fig. 1. = Fig.

2. Fig. 2 is a top plan view of smd

I‘1g 3185 a left end. elevatlon 90 |

4 shows both a transverse section ELlld a side

' elemtmn of a portion of one form of crude

stocls. or material. If1g. shows similar

views of said portion as 1t appears after 95
having been opel ated upon by said mechan-

F]G 618

1S, a vertical transverse section

of the 1otatf1ble compressive members, said

section being t&k:en on the plane of the line
o—aq in Fig. 7. Fig. 7 is a vertical longi- 100

tudinal section (}f sald members taken on the B
'_pl‘lne of the line - e -

2 I1g. 6.

Similar marks of reference refer to S1mi-
1*11 parts throughout the several ﬁgures
A pulley 1, adapted to be driven by a suit- 105

' able belt ma ‘be used as a power-communi-
'catmw member to drive the mechanism and

pression for a relatwely pretmcted perlod | 18 shown 11101111‘56(1 upon a driving shaft 2,
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which is journaled in a bearing 5"/, sup-
ported by the frame or bed B, of the mech-
anism. On the driving shaft 2, and rotating
therewith 1s mounted a worm-threaded mem-
ber 2’, which meshes with a worm-wheel 3,
and thus serves to rotate a hollow shaft 4,
journaled in a bearing %', formed in this
instance, partly in a standard S’, and partly
in a cap ¢, secured to the standard S’ by
screws s’.  Shoulders 47, 4/, on the hollow
shaft 4, contact with opposite faces of the
standard, and prevent longitudinal move-
ment of said shaft.

An internal gear-wheel 5, is secured in an
annular recess in the worm-wheel 3, and
meshes with a spur gear-wheel 6, which is

~ secured upon a shaft 7, passing through the

920

29
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39
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finished

hollow shaft 4 with its axis disposed par-
allel to the axis of the latter. The shaft 7
1s journaled eccentrically of said shaft 4, in
bearings &, b, which in this instance are
formed partly in standards S, S, erected
upon the bed B, and partly in caps ¢, ¢, se-
cured to the standards by screws s. Suitable
shoulders may be employed which cobperate
with the contiguous faces of the standards
S, S, to prevent longitudinal movement of
the shaft 7, one of such shoulders being
formed in the particular organization illus-
trated by the hub face 6” of the gear-wheel 6.

Carried by the hollow shaft 4 is a rota-
table member 9 (the two in the particular
construction 1llustrated being integrally con-
nected) having an inner compressive or
working face 97, the cross-sectional config-
uration of which varies with the similar
configuration which it is desired that the
) product shall have. Mounted on
the shaft 7, and thereby journaled eccen-
trically of the first-mentioned rotatable com-
pressive member 9, is a second rotatable
member 8, having an outer compressive or
working face 8’. As constructed in this in-
stance, the member 9, comprises a disk-like
body 9”7/, laterally from which extends an
annulus 97/, the inner face of which is

~formed of the requisite contour or con-

00

figuration to adapt 1t to give the stock a de-
sired shape on one face. In the form of
such face illustrated in the present embodi-
ment, the face is provided with a groove 9,
centrally located at the bottom of a stock-
recelving channel 9%, thus enabling the mem-
ber to produce a centrally disposed longi-
tudinal rib, tongue or web #’/ on the product,
a length of which is designated by T in

- Fig. 5.

60

The member 8, in the construction thereof
herein illustrated, comprises a disk-like body
8", the peripheral or outer working face of
which is so formed as to properly codper-

- ate with the working face of the aforesaid

05 constituted by the peripheral surface of a |

member. As constructed in this Instance,
such outer working face of the member is

il

958,010

radially projecting flange 8’, which enters
somewhat into the channel 9* of the member
9, at the point of nearest approach of the
working faces.

For the purpose of guiding the stock in
between the rolls, the following is a descrip-
tion of the means indicated in the present
1llustrated organization; from oneside of the
bed B, projects a member or slide # to which
may be clamped an adjustable bracket ,
having a groove d’/, engaging with the slide.
Slots "7, d’”’, in the bracket d, permit the
passage of clamping screws s’/ and s”/, re-
spectively. The bracket ¢ is provided with
perforated bosses d’, d’, in which are se-
cured journal-studs e, ¢, by nuts n, #n. On
the studs e, e, are mounted rolls 10 and 12,
which are retained on the studs e, ¢, by
nuts #°, »’. The opposed peripheral faces
of the rollers 10 and 12, are so formed as to
adapt them to properly engage the stock
which 1s to be operated upon, and to guide it
into the space between the working faces 8’
and 97, of the respective members 8 and 9.
The rolls 10 and 12, may be adjusted ac-
cording to requirements, by moving the
bracket d, toward or from the rolls 8 and 9,
the bracket being guided by the slide ¢, in
the groove d’’.

In the practical use of the mechanism, a
length of stock will be passed endiwise De-
tween the rolls 10 and 12, and curved around
the latter within the space between the work-
g faces 8” and 97, of the members 8 and J,
and 1n the direction in which such faces ap-
proach each other. The stock after being
gripped by the working faces will be passed
between said faces, and after having passed
out from between the faces may be caught

by a suitable deflector G, and guided diago- 10!

nally out of theline of the encircling annulus
9"", and received on or by proper means, not
shown.

It is obvious that the members aforesaid
as well as the guides and deflector illustrated
and herein described may be variously modi-
fied as to form in order to more effectually
accomplish the proper ingress of the stoclk
and the egress of the product.

The working face 8’, may be given a dif-
terent velocity from that of the working
face 97, by suitably proportioning the IV
wheels § and 6, thus causing the rolls 8 and
Y not only to shape and compact the mate-
rial by their rolling action, but also to -
ply a certain amount of forging action there-
to, thus effecting a peculiar combination of
treatments that operate most thoroughly to
compress and tlow the material into all parts
of the forming grooves and channels, and to
thoroughly close and condense the substance
thereof.

By subjecting bars or rods of stock such
as that indicated in a conventional way in

Fig. 4 and designated by P, and having a °
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metalhc (,Oli{lp()*’altl(}ﬂ of the. lill’ld somet‘uneq i effe(,t of ihe
‘employed in the manufacture of typebars
and the like, to a treatment that may be car-
‘ried out by means of the mechanism herein
glven.
a very uniform and solid texture, the effect
corresponding to a considerable extent with
“the © hammer hardening” to which brass |
“and analomus alloys are irequently sub--
jected for the purpose of ha,rdenmo and '

described, the strips of metal will be-

stlﬁenmo the same.

- A ﬁmshed product made oi the proper A~

terml and having the con
1 Fig. 5 in which the bar comprises a body
1:)01t1011 t’, from which projects the afore-
sald rib 01‘ tongue ¢’ is particularly adapted |
for use 1n connectlon with certain improve-

ouratmn set forth

- ments disclosed in United States Letters
Patent No. 535 777 issued to R. H. St J 011]:1

20

30

culiar action of the two 1’0118 these having,

45

September 2, 2_1890 im:' type-bar.
By examining the cross-sectional view

- showing how the two rolls fit together in |
- Hgs. 1 and 7, 1t will be seen that the pro-

]ectmﬂ W()l"]a.l]ilf} part of the middle roll is
AT 1"*111'08(1 to

metal 1s in the nature of a closed die. Thls

arrangement is adapted for the purpose of

preventmﬂ relatively fluid metal, such as

brass or other alloys workable by pressure
, from flowing up between
the two dies and thus escaping before the
metal has been subjected to a suflicient con-

without much heat.

densation, or densification, through the pe-

as already explained, a 1elatwely slight de—
viation in curvature.

. particularly effective for making the metal

o0

60

65

flow lengthwise of the rod durmﬂ the com-
- pression of the same.
ment of the roll, on the contrary, is espe-

"The plesent arrange-

cially adapted, by reason of the adhesion

- and of the moleculal resistance of the metal,
20

a,nd of the small anO‘Ie between the dlvew-

ing surfaces while the metal 1s under pres-

sure, to hold the metal in place and thus

tend to prevent a degree of flowage which
~would under other condltlons be a normal
result of the treatment.
these features of the: present improvement
that the object is carried out of applying to
‘the metal, (while in the process of rolling,)

an intense condensation, whereby to give the
metal a high deO*ree of stablhty due to the

1t cl()sely between the side walls
of the space 1n the outer roll, so that in the
cross-sectional view, as ShOWl’l for instance.
“in the lower part of Flg 7, the space for the

The effect of this ar-
rangement of the 1*01153 when . the metal is
confined i i such a positive manner, 1s to ap-.
ply a very high pressure to the metal with-
out permu,tmo this to escape by flowage, as
it would do for instance if run between rolls
having their co-acting faces at the W011:1110'
point arranged with the curvatures in oppo-
site dlre(,tlons respectively; this latter ar-
rangement of roll being, as is well known,

It 15 by means of

‘point of nearest approach of
‘preventing elongation' of the strip due to
1ts cross sectlona,l compression; at such point ¢4
By having the work-

| ing face of one of the rolls an internal face
'the angle between the working faces of 2
pair ot rolls at the working pass is made
.muah smaller than in cases whe]:e the work-.

ing faces both are on the outside of the rolls.

:pactlon of a narrow
improvement. | o
- Having descrlbed my 111%11131011 I clﬂ1111*1—~--",'_"' !

1A I'0111110 mechanism, comprising twao

rotating within tht,'f--__, S

guiding

1*011
1‘@513011(18 to the well -
mer hardening ”
ing of sheets of relatively soft brass or anal-

ogous alloys where 1t 18 desired -to- render. .
,them more rigid. o
the groove at the arc of contact to a sufli-

“The rib of the roll enters

- cient 1"*&(11&,1 distance to mamta,m the engage--
ment between these members

throuﬂhout a

'1arder11nﬂ 3 which cor-
known process of “ham-
as- applied to the stlﬂ’en-'_'_'____

considerable portion of their circumference . x

| to the end that pressure will be applied 1075

the stock on all i1ts sides at each side of the

of nearest approach.

he rolls for

This is useful in causing the rolls to pmch

pact rather than to elongate 1t.

11'1@1111)618 10(:=1t(,d one

‘the strip or bar being acted upon and com-
A wide
‘angle reduces the bar by el@nn ation as dis-
-=t11101115hed from the compression and com-
111@'16 as In. the plesent'

90 |

other and whose axes of rotation are eccen-

tric one to the other, each of said 111911’11)@153 ‘
‘being pl‘"owded Wlth a continuous circum-
| :iferentm] working face, said fcheS forming a
working pass at their arc of nearest ap-
proach one to the other, and means at the
respective sides of said working pass for
lonolmdmaﬂy_i'f- e
thl‘*()uﬂh salcl pass 1in the duec,tlon of 10t.,;1—-

strip  material

tion oi the rolls.

2. A rolling mech*‘mlsn’l mmprmma twn
rotary Illembers Jocated one within the ofher - |

working pass thereof. -
3. The combination with a 10tary member

having an internal circularly formed die
face, Of aQ I'ot‘u'y member having an external
clrcularly formed die face 1110111113@(1 within
and eccentric to said internal die face, said

and whose axes of rotation are eccentric
one to the other, a circumferential die upon
‘the interior of the outer member and upon
‘the exterior of the inner member, and feed
mechanism transversely disposed with rela-

‘tion to said members, and located for deliv- o
ering material to a point between said dies 115
'Where these are sep‘imte& ad]acent to the-ﬂf ST T

110

die faces being in rolling working relation

one to the other Lhrmwh()ut a consider able
~arc of each and. eﬂectwe to pass work be-

tween them and in the direction of their

‘bers at the out-oi- We:}rkmﬂ relat10mp031t10n.

‘rotation, means. for rotating said members
1n the same direction, and means for deliv- =
ering strip material to the said rotary mem-

180
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4. The combination of a hollow rotatable | one within the other and whose axes are

member having an interior forming face and
an internal gear, a rotatable shaft passing
therethrough and eccentric to the axis there-
of, a member carried by said shaft and ro-
tating therewith and also having a forming
face concentric with said shaft and eccentric
with the first mentioned member, a pinion

carried by said shaft and meshing with the
Internal gear, and means for driving one

of said members.

0. The combination of a rotatable member
having a compressive inner face, a rotatable

member arranged eccentrically of the first-

mentioned rotatable member and having a

compressive peripheral surface located with- ;

in sald inner face and codperative therewith
In forming a working pass, driving mechan-
1sm engaging the eccentrically arranged
compressive members, and rotatable mem-
bers arranged angularly of the eccentrically
arranged compressive members and located
for delivering material to the said working
pass.

6. 'The combination of two cireular rotary

forming members located one within the.

other, and arranged eccetrically one to the
other for forming a working pass at their
region of nearest approach, means at the
respective sides of said working pass for
guiding a strip of material longitudinally
through said pass in the plane of the path

of rotation of the working faces of said

members, one of the said members at the
working pass presenting to the other a con-
vex face and that other a concave face meas-
ured 1n the said plane.

7. A rolling mechanism, comprising two
rotary members located one within the other
and whose axes of rotation are eccentric one

“to the other, a circumferential die upon the

interior of the outer member and upon the
exterior of the inner member, a guide having
a curved surface, and located for delivering
material to a point between said dies where
these are separated adjacent to the working
pass thereof, and means for adjusting said
guide relative to said members.

8. The combination of a rotatable member
having a compressive inner face, a rotatable
member arranged eccentrically thereof and
having a compressive peripheral surface
located within said inner face and codpera-

tive therewith in forming a working pass,

a pair of rolls arranged angularly of the
eccentrically arranged compressive members
and located for delivering material to the
sald working pass, and means for adjusting

~said rolls in a direction transversely of their

axes and relative to said rotatable members.
9. The combination of two members located

are 1n the closest relation, the working
tions ot the faces which form the pass hav-

eccentric one to the other, a working face
upon the 1mmner portion of the outer member
and a working face upon the outer portion
of the inner member, the two faces codp-
erating together to form a pass at a point
which 1s in line with the axes of the {wo
members and on the side of the axes where
the working surfaces of the two members
POT-

ing the same relative movement with respect
to the axis of one of the members, and a
guiding member located in advance of the
pass and at an angle to a plane which passes
through and includes a circumferential ele-
ment of one of the working faces.

10. The combination of two members
located one within the other and whose axes
are eccentric one to the other, a working face
upon the mner portion of the outer member
and a working face upon the outer portion
of the inner member, the two faces codp-
erating together to form a pass at a point
which 1s i1n line with the axes of the two
members and on the side of the axes where
the working surfaces of the two members arve
in the closest relation, the working portions
of the faces which form the pass having the
same relative movement with respect to the
ax1s of one of the members, and means for
guiding a stock rod into the said pass.

11. The combination with a pair of rolls
located one within the other and in eccen-

“tric relation, means for feeding a strip of

metal between said rolls at their region of
approach and means for simultaneously op-
erating the two roll-surfaces at correspond-
mg speeds in the same direction at their co-
acting points, whereby to roll-finish the strip
of metal and, by the bite due to such finish-
g action, to drive forward such strip of
metal.

12. The combination with a pair of rolls
located one within the other and in eccentric
relation, a guide having a curved surface
tor changing the direction of a metal strip
and directing the same into the working
pass between the roll-surfaces, means for
sunultaneously operating the two roll-sur-
faces at corresponding speeds in the same
direction at their coacting pass-forming
points, whereby to roll-finish the strip of
metal and by the bite due to such finishing
action, to drive forward the said strip of
metal.

FRANCIS H. RICHARDS.

Witnesses:
Frep. J. DoLk,
Jorx O. SEIFERT.
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