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~ body, but so that it may be removed there-

20

25

30

35

. roll?. Fig. 5 is a fragmentary end elevation
-of the retaining nut employed to secure the

40

_one or other of the rolls.
- similar to Iig. 1, illustrating a iodified

45

~ larged: sectionn through the rolls illustrating |

‘50

983,379, -

1etal, and a part formed of high carbon

“rolls for forming tié-plates and the like as

‘roll being shown in elevation and the lower

.- the lower roll. Fig. 4 is a corresponding

parts in the several figures of the drawings.
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To all whom 1t may concern:
Be it known that I, Davio H. LenTz, a
citizen of the United States, residing at Chi-
cago, 1n the county of Cook and State of
Ilhnois, have invented certain new and use-
ful Improvements iIn Composite Rolls for
Forming Tie-Plates, of which the following
1s a specification. - T
- My-invention relates to rolls intended
partjeularly for forming railway rail
plates; and has for its object to.provide a
new and improved construction of roll. of
composite character, consisting. of a body-
part of iron or other relatively inexpensive |

steel which is securely fasténed to the iron

P

from when occasion demands. - |
'The 1nvention has for further objects such
other new and improved constructions 1n

will be described in ‘this specification and

particularly specified in the claims append- I

ed thereto. . .

The  accompanying drawings illustrate a | _ )
' | result of wear, the diameters of the walls are

preferred embodiment of my invention, to-
gether with a.modification of the same.

- In these drawings—Figure 1 shows a air_,l
of rolls adapted for the making of tie-plates
and' embodying my invention, the upper

e

roll in gection. Fig. 2 is a section on line
2—2 pf Fig, 1 looking in the direction of
the arrows. Fig. 3 is a circumferential ele-
vation of the hard steel member or collar of

P—

view of the hard steel’ collar of the upper

hard steel collar against the abutting face of
Fig. 6 1s a view |

construction. Fig. 7 is a perspective view
of a tie-plate such as may be manufactured
by use of the rolls of my invention, showing
the upper surface of the plate. Iig, §1s a
similar view showing the under surface of
the plate; and Fig. 9 1s a fragmentary en- |

the formation of the tie-plates. - |
Like characters of reference indicate like |

The. strains put upon tie-plates when in |

use are such as to tend to break. them on !

| transverse lines, that is, lengthwise .of the

ralls, It has, therefore, been found expe-
dient to roll tae-plates lengthwise so that the
grain of the metal will be transverse to the

5b

rails, . Such plates are ordinarily formegd

with ribs or abutments on their upper. sur-
faces of considerable height relative to the
thickness of the plates, the purpose of -these
abutments being to engage the é)anges'"of*:the

 rails sustained on the plates. A plate of

this charagter is shown 1 Figs. 7 and 8 of
the drawings. When such a plate is rolled
lengthwise in the manner shown 1 Fig. 9,

the rolbng surfaces are sub]'ected to. tre- .

mendous strains, and ‘particularly the sur-
face which -forms the upstanding rib or
abutment on the upper face of the plate,
these strains tending to wear down the roll-

ing surfaces. very rapidly unless the latter

are composed of very hard meiéﬁl. If the
rolls, for example, are made of iron or low

carbon steel, the rolling surfaces very soon

become so worn as to change the configura-
tion of the plates. For example, 1f the
rolls wear apprecigbly ar, are returned, as a

decreased, which results in making the plates
shorter. .On the-other hand, 1f the rolls are
made entirely of high carbon or other hard
steel, not only are they very expensive but in
case of wear or other injury to the rolling

60

6b

70

75

80

85

surfaces, the whole roll has’'to be thrown -

away. | B |
The principal object of my present in-

vention 1s to provide a roll, suitable for roll-

‘ing tie-plates of the sort described, of a
composite character, the body of which may

' be relatively cheap metal, the rolling. sur-

face alone being of hard or high carbon
steel, and to provide novel means whereby
the hard steel miemiber may be securely fas-

tened to the body in such a way that the.
composite structure may withstand the very.
great strains to which it 1s subjected and so

that there may be no wear betyveen the body
of the roll and the attached part causing
looseness; while at the same time the at-
tachment shall be of such a nature as to al-
low the hard steel member to be easily re-

90

95

100

moved from the body of ‘the roll when .

occasion demands. A composite roll of this
character has another advantage, in that
“the-removal of the hard steel member from

105

the body of the roll facilitdtes cutting the
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patteul on the hard steel part.
of integral structure it i1s often diflicult to
get at. the rolling sulfa.ce of the “1011 for

‘this purposg.

Referring ﬁfst to F 1gs 1 to 5 inclusiv e, A

and B represent respectively, the upper and

lower composite rolls taken:as a whole. 'The
rolls are identical in copstr uction, except as

- will -be hereinafter noted SO th;tt it will

10

be necessary to describe in detail only one

of them. Roll B, for example, consists of |
a body-part. of cast 1ron, low carbon steel

~or other suitable, ine.xpenei\r{, metal, pro-

,ﬁ,’_and a ring or removable ﬂannre member 19
- against which is serewed a nut 20, prefer-

25 ¢
- ably provided with notches 21 for a spanner -

40

vided. with a boss 11, grooved at 12, and &
preferably integral shaft 13 threaded at 14,

15 represents the removable hard steel mem-

“ber-or- ¢ollar which fits over: the shaft 13,
~ the latter bemg prefel ably formed with 2
. feather 16. As shown in Figs. 2 and 3, suit-
‘able ﬁrooves 17 are cut’in the surface of the-

collar 15 to produce the ribs 18 on the other;
side of the tie-plate G, (Fig. 8). The col-
laris held between boss or integral flange 11

In thé operation ‘of molls of this sort a very

great strain is put upon the collars which

_ provide ‘the rolling suif'\ces and “therefore,
y 1f ‘these collars: depended upon a direct en-|
oagement with the shaft or spindle portions'’
'of the rolls, such an engagement, for example
as’1s prowded bﬁ a feather.or the like, the,
" torsional stram be
“lars -and the soft metal spindles- would soon.
result in a looseness undesirable in itself and
" injurious or’ destructive to {he soft metal
spindles. -
‘an ‘ arrangement: by means of which the
strains are ‘diminished, and which moreover

tween the hard bteel -col-

T therefore’ provide, preferably,

~ makes ‘its possible to tuke up any - lopseness

- 45

 which niay -occur.

11 I‘:O‘S 1to 5 mcluslve the collar 1s 1ormed
with twu bevelad lnturml hubs or annular

wedge-shaped pmjectmm 22 which fit 1mto
- eor xeeponduwly tapered recesses 23 1n the
“boss- 11 and ring 19. By screwing up the
nut 20, these. Wedﬂ'e shaped 1)r0]e(,t10ns are

- foreced :mto the recesses, with the result that

55
“.. - engagement. :
. ever, “that. the engagement: as between the

the
¢ a great deal of the str ain which would other-
- wise be exer ted against it.
18 developed it may be tuken up by a further
" tightening of nut-20. Fig..
engaging parts of the lower roll B in close

parts .11 ‘and 19 _16110\_"& the feather of
If any looseness
1 shows the co-

It will .be understood Thow-

_._-collar and the c]umpmtr members on ‘either

60

65

side of the same is such as to allow. wedge

action between the annular projections 2‘7‘,
* and the grooves in which they fit, the draw--
- ing in other words showing the p‘u ts when
.. tightened fip to the fullest extent.

;an*anfrement the fit between the collar and !

'face of the plate C, (Ihg. 7)
one of a number of orooves 27 on collar 15“ |

seen 1 I*w 9.

In the structure ‘shown

to the ‘axis of the roll.

conslruc ton.
collar 199 the roll 1s fnuned with the integral
“boss or- flange 19°.

By this |

shown, will be as follows:

With rolls | the collar may be easily slipped on and off.

The end surfaces of the collar may be con-
caved as indicated by the detted lines 24
in Iigs. 1 and 3, and the eoues,'pendmfr Sur-
faces on the }’)ﬂlt& 11 and 19 umvmed, as

shown particularly at 25 in IFig. 1. Roll A

1S 1n ﬂenem] construction hLe roll B. Iis
boss 1 1"- 18, however, of smaller diameter
than boss 11 and instead of being grooved 1s
provided with a rib 129, The bther clamp-
mﬁ' membm 19* 1s smaller 1n diameter than
ring 19. Besides this, the surface of the
hard steel collar 15* of the upper roll is, of

course, formed with a pattern appropriate.

for pr oduunn the upper surface of the.tie-
plate C. Thus the rib 26 on the upper sur-
1s formed by

the bevels 28 and 20 being produced by the
surfaces 30, 31 1eepect1vely, as will be best

1s held 1n pﬁm* a_ - the nut 20* on the
threaded part 14+ of we roll. The collar 15%,

1t-will be scen, forms what may be termed
a tongue which fits mto the groove between
the boss 11 and-the ring 19.. While 'in the
| drawings I have shown both rolls -of sec-
| tional construction, it would. be possible to
use one of the c;echonnl rolls of my mvention

The clamping member 19*

70

32

90

with a smtably :termed roll of integr: 111 con-. g

struction. -

It walk be undu stood tlmt my 1m*ent10n 1s 5

not limited to rolls.so conformed as to

duce the-particular: s
Ifigs. 7 to 9. 1‘1ates of dlifelent conﬁrrum-

pro-

. tmn might be produced by varying the con-

tours ef the rolling surfaces.

In Ifig. 6 1 have shown 2 snnphﬁed form"

of eonshuctmn which, while i1t does not
possess all of the advantﬂwes of the struc-
ture of Kig. 1, embodies some of the desir-

able features of my invention. In this fig-

ure the roll ) is of SlIHl]dl form to rolls A'
of Fig. 1, except that the hard steel collar

15¢ is not dished nor provided with hubs and
the . clamping members 119 and 19¢ are
formed with plain surfaces at right angles
A nut 13¢ on the
threaded part 149 clamps the collar between
the integral boss 11¢ and the collar 194 I

Liave qlumn the low er roll K as of integral
That is, instead of the lome

It will be seen ilnt tll(‘
bosses or ﬂ‘mfres 112, 19¢ form-a slot m the

Joweér roll lnto which projects the eollar or

tongue 15¢ of the roll D. The part of the
perlphely of rolls B includéd between the
bosses 11¢-and 19¢ will. of course, he ‘suit-

“ably formed for producing the desired con-
figuration of thL 1nm~1 smhw- of llue tle—‘.

plale - B LS
‘The operation 01 the mlla mmtmded s
The rollg, 1t will

the Sh'lft nay b(, relatively lome, so that™ be understood are emlably ]oumaled and

R | i-'__;
- H
1-.’.4'- .

sort of plate shown in

9o
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+ lower roll 5o as to'act-as a guide. The metal
passing between the rolls 1s given the con-

B

10

unscrewing nuts 13.: The fact that the col-

25

~tween the collars and the means employed

30

30

‘strip .of metal-may be cut up to form
of the sort shown m Iigs. 7-and 8.
.. the rolling ‘surfaces become worn or other-

mands, without requirin

083,

provided with driving means. The rib 12»
(referring particularly to Fig. 1) of the
upper roll eéxtends into the groove 12 in the

formation shown inFig. 9. Afterward, this
{)lates
Yhen

wise injured, the collars may be removed by

lars are wedged between the clamping mem- l
bers. 11 and 19 mstead of depending upon a

direct engagemrent with the shaft makes it
possible to have a loose fit' between the col-
lars and the shaft, so that the collars may
be easily taken off and put on. - The collars |
may thus be renewed when occasion de-
. the making "of
entirely new rolls. The collars are relatively ‘

ol -uii

-

small 1n comparison to the bulk of the rolls
as a whole, which, of course, results in an

economical construction, since the main por-%

tions of the rolls may be constructed of rela-
tively cheap metal.. The engagement be-

for clamping the collars on the rolls 1s such |
as 1s well calculated to withstand the great
strains developed. Thkese strains are very |
considerable due to the fact that a consider-
able amount of metal has to be displaced to
form the ribs, and particularly to form the
relatively thick ribs 26 on the upper sur-
faces of the plates. It is much easier to
produce a plate of this sort by rolling it
crosswise, that is lengthwise of rib 26; but

2

- as has been stated, this method of manufac-

ture makes the grain run the wrong way of

~ the plate. .

40

B0’

60

6o

i have a highly tempered metal working tool

To produce the best results, the high car-
bon steel collar is preferably tempered . like
any other metal working tool, with the re-
sult that in my complete rolls I virtually

of high carbon steel, that is the figured roll
or rolls, combined with means for confining |
and feeding the heated metal blank or billet
to such roll or rolls in such a manner that
the plastic metal is reliably controlled and

caused to flow-in the required direction, 0.}
as to give the desired configuration, in-whiech |

combination the particular part which bears:
the heaviest strains is readily replaceable
and 1s'so formed as to meet these strains:
with a minimum of wear and in such a man-
ner as;to reliably force the plastic -metal

into the form required." The blank while |

operated upon by the rolls 1s confined in the
groove formed by the flanges onone of the
rolls. Therefore, no. fins are formed.

I do not limit myself to the exact de-
ciees,  construetions  and  arrangements
shiown, as modifications might be devised
winely would come within my -invention as
defined by the claims.

l

- "

379

~ While the composite rolls of my inven-
tion are particularly suitable for. the forma-
tion“of tie-plates, and while my invention
has solved an important problem in the
manufacture of tie-plates and has resulted
in facilitating and. cheapening the manu-
facture of the same, the invention might be
employed in the construction of rolls to be
used for -rolling other metal plates of a
similar character, where similar conditions
prevail. | | |
1 claim: o
- 1. A metal working roll comprising a
body part provided with a shaft, a collar
on said shaft, and clamping means on said
shaft arranged at opposite sides of said col-
lar, said clamping means and collar being

a8

70°

79

80

formed with surfaces of contact substan-

tially transverse to the axis of the roll and
with co-engaging tapered recesses and wedg-
ing projections providing surfaces of con-
tact having a slight inclination with respect
to the axis of the roll - *

having a body portion provided with an
integral flange, a collar and clamping means
on the other side of the collar from said
integral flange, said flange and clamping
means projecting”beyond the surface of sal
collar'; combined with a second roll having
a removable iiongue adapted to operate in
said groove and substantially

width as the groove to form a closed pass,
sald collar and tongue consisting éacﬁ' of
‘a single body of high carbon steel having
a ({)attem cut on 1its rolling surface, the
body portions of said rolls being of soft
metal. L - '

3. Metal working rolls consisting of a
roll having a body portion provided with
an, mtegral flange, a collar and clamping
means on the other side of the collar from
sald integral flange, said flange and clamp-

| ing means projecting beyond ‘the surface of

said " collar; combined with a second roll

85

- 2. Metal working rolls cbnsisting of a roll-

9(

95

the .same -

100

105

110

having a removable tongue, an integral

flange on one side of said tongue, clamping
Jneans on the other side thereof, said tongue
being adapted to operate in said groove and
substantially the same width as the groove
to form a clesed pass, said collar and tongue
-bemg formed with annular wedging hubs
“whicli project from the end faces of the
same, and. said flangés and clamping means.
“being formed with tapered grooves substan-
‘tially as described. ™ - T

115

120

4. A metal working Irollf ,cbliiﬁriSiﬁg? mn -

combination a body part, a collar provided °

‘with a rolling surface and clumping mem-

bers provided with surfaces at substantially.

right angles to thé axis of said roll which
bear against corresponding end faces of said
collar; said collar being formed with wedg-

inig hubs which project from its said -end
faces,"smand _said “clamping members being

130
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fu med wilh undm -eut. "‘1 QOVOS whicelh arve -

‘Hnmml and recenve
11[ collar.

5. A metal working roll comprising in

5 combination a body pmt a-collar provided

vith a rolling -surface,

sutd bod} p'ut chmpmﬂr ring, and means

for clamping waid - collar between  said

clampmg ring and said hoss; said clamp-

10 ing ring and bosa being tumled with sur-

the “(‘ll""!ll“ lmbg Ol

a boss formed on |

b

‘under-cut tapered grooves;

,]ect from 1its end faces into said under-cut

faces substanfially at right 1111”'18.‘:: to the
axis of (the roll and bunn iomwd with
Smd collar be-
mg formed with w edgmcr hubs which pro-

grooves, substantially as described.
DAVID H. LENTZ.
Witnesses:
(. Y. SKINNEE,
H. 1. Prcxr.
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