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* rolls for formaing tié-plates and the like as 

.roll being shown in elevation and the lower 

- the lower roll. 

one or other of the rolls. 
* similar to Fig.1, illustrating a modified 
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To all whom it may cancern 
Be it known that I, DAVID H. LENTz, a 

citizen of the United States, residing at Chi 
cago, in the county of Cook and State of 
Illinois, have invented certain new and use 
ful Improvements in Composite Rolls for 
Forming Tie-Plates, of which the following 
is aspecification. " · 
My invention relates. to rolls intended particularly i for forming irailway 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 
metal, and a part formed of high carbon 
steel which is securely fastened to the iron 
body, but so that it may be removed there 
from when occasion demands. . 
The invention has for further objects such 

other new and improyed constructions in 

will be described in this specification and 
particularly specified in the claims append 
ed thereto. . . M V 
The accompanying, drawings illustrate a 

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

In these drawings-e-Figure 1 shows a pair 
of rolls adapted for the making of E 
and embodying my invention, the , upper 
roll. in section. Fig. 2 is a section on line 
2-2 ef. Fig. 1 looking in the direction of 
the arrows. Fig. 3 is a circumferential elle 
vation of the hard steel member or collar of 

Fig. 4 is a corresponding 
view of the hard steel' collar of the upper 
of the retaining nut employed to secure the 
hard steel collar against the abutting face of 

Fig. 6 is a view 

construction. Fig. 7 is a peršpective view 
of a tie-plate such as may be manufactured 
by use of the rolls of my invention, showing 
the upper surface of th? plate. Fig.8 is a 
similar view showing the under surface of 

the drawings 

the plate; and Fig. 9 is a fragmentary en- || 
larg?d: sectioìn through the rolls illustrating 
the formation of the tie-plates. --- » 

Like characters of reference indicate like 
parts in the several figures of the drawings. 

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

55 

rails. Such plates are ordinarily formed . 
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 fidanges of the 
rails sustained on the plates. A plate of 
this character is shown in Figs. 7 and 8 of 

When such a plate is rolled 
lengthwise in the manner shown in Fig. 9, 
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the rolling , surfaces are stad 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 metál. . If the 
rolls, for example, are made of iron or low 
carbon steel, the rolling surfaces very soon 
become so worn as to ?ñange the configura 
tion of the plates. For example, if the 
rolls wear appreciably or are returned, as a 
result ofwear, the diameters of the walls are 
decreased, which results in making the plates 
shorter. On the "other hand, if 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 
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85 
surfaces, the whole roll has to be thrown. 
away. w*x N - 

The principal object of my presentin 
vention is 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 innenber may be securely fas 
tened to the bodly in such a way that the 
composite structure may withstand the very. 
great strains to which it is subjected and so 
that there may be no wear between 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 steél member to be easily re 

occasion demands. A composite roll of this 
character has another advantage, in that 
the - removal of the hard steel member from 
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moved from the body of the roll when . 
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the body of the roll facilitát?s, cutting the 
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pattern on the hard steel part. With rolls t the collar nay be easily slipped on and off. 
of integral structure it is often di?licu?t to 
get at, the rolling surface of the roll for 
this purpose. . . . . . . . . . . “ 

Referring first to Figs. 1 to 5 inclusive, A 
and B represent respectively, the upper and 
lower composite rolis takenas a whole. 'The 
rolls are identical in construction, except as 
will be hereinafter noted, so that it will 

o be necessary to describe in detail only one 
of them. Roll B, for example, consists of 
a body-part of cast iron, low carbon steel 
or other suitable, inexpensive metal, pro 
vided with a boss 11, grooved at 12, and a 

15 preferably integral shaft 13, threaded at 14. 
15 represents the removable hard steel míem 
ber “o?. collar which fits over the shaft 13, 
the latter being preferably förmed with a 

s feather 16. As shown in Figs. 2 and 3, suit 
2o able grooves 17 are cut in the surface of the ' 

collar 15 to prodúce the ribs 18 on the other, 
side of the tie-plate C, (Fig. 8). The col 
lar is held between boss or integral flange 11 
and a ring, or removable flange member 19 

25 against which is screwed a nut 20, prefer 
ably provided with notches 21 for a spanner. . 
In thé operatión of rolls of this sort a very 
great strain, isput ujon the collars which 
provide the rolling surfaces, and therefore, 

30 if these collars depended upon a direct en 
gagement with the shaft or sindle portions. 
of the rolls, such an engagement, for example 
asis provided by a feather. or the like, the, 
torsional strain between the hardl steel col 

35 ºlars and the soft nimetal spindles would soon 
result in a looseness undesirable in itself and 
injurious º orº destructive to tlhe soft metal 
spindles. - I - therefore' provide, preferably, 
an º arrangement by means of which the 

4 o strains are diminished, and which mqreover 
makes ita possible to take up any i loboseness 
which i nay occur. In the structure ishown 
in Figs." 1 to 5 inclusive, the collar is iormed 
with two beveled integral lintulos or annular 

- 45 "wedge-shaped a projections 22 which fit into 
* correspondingly tapered recesses 23 in the 
boss. 11 and ring 19. By screwing up the 
nut 20, these wedge-shaped projections are 
forced into the recesses, with the result that 

50 the parts 11 and 19 relieve the feather of 
. 4 a great deal of the strain wlich would other 

3. wise be exerted against it. If any looseness 
is developed it may be taken up by a further 

: tightening of nut 20. Fig. 1 shows the co- | 
55 engaging parts of the lower roll B. in close 

engagement. It will be understood, how 
ever, that the engagement as between the 
collar and the clamping members on either 
side of the same is such as to allöw, wedge 

G0 º action between the annular projections 22 
and the grooves in which tley fit, the draw 

2. . tightened t?p to the fullest extent. By this 
arrangement the fit between the collar and 

65 the shaft may be relatively loose, so that 

seen in Fig. 9. 

ing in other words showing the parts when | 

The end surfaces of the collar nay be con 
caved as indicated by the dotted lineš 24 
in Figs. 1 and 3, and the correspondingsur 
faces on the parts 11 and 19 convexed, as 
shown particularly at 25 in Fig. 1. Roll A 
is in general construction like roll i B. Its 
boss 11" is, however, of smaller dianmeter 
than boss 11, and instead of being grooved is 
provided with a rib 12. The other clamp 
ing member 19" is smaller in diameter than 
ring 19. Besides this, the surface of the 
lhard steel collar 15“ of the upper roll is, of 
course, formed with - a pattern appropriate. 
for producing the upper surface of the tie 
plate C. Thus the rib 26 on the upper sur 
face of the plate C, (Fig. 7) is formed by 
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one of a number of grooves 27 on collar 15º, . 
the bevels 28 and 29 being produced by the 
surfaces 30, 31 respectively, as will be best 

The clamping member 194 
is held in posi**: n - the nut 20º a on the 
threaded part 14 of the roll. The collar 15, 
it will be seen, forms what may be termed 
a tongue which fits. into the groove between 
the boss 11 and the ring 19. While in the 
drawings I lhave shown both rolls - of sec 

| tional construction, it would be possible to 
use one of the sectional rolls of my invention 
with a suitably formed roll of integral con-, 
struction. . . . . . . . . . . . . , , 

It wi?k-be understood that my invention is 
not limited to rolls so conformed as to pro 
duce thre-particular, sort of plate shown in 
Figs. 7 to 9. Plates of different configura 
tion might be produced by varying the con 
tours of the rolling surfaces. 

In Fig. 6 I have shown a simplified form 
of construction, which, while it does not 
possess all of tlhe advantages of the struc 
ture of Fig. 1, embodies -some of the desir 
able features of my invention. In this fig 
ure the roll I) is of similar form to rolls A 
of Fig. 1, except that the hard steel collar, 
15º is mot dished nor provided with hulbs and 
tlhe clamping members 11° and 19 are 
formed with plain surfaces at right angles 
to the "axis of the roll. A nut 134 on the 
threadcd part 14º clamps the collar between 
the integral boss 11 and the collar 194. I 
have shown the lower roll E as of integral 
construction. "That is, instead of the loose 
collar 19 the roll is formel with the integral 
boss or flange 19º. It will be secin that the 
bosses or flanges 11°, 19° form a slot in the 
lower roll into which projects the collar or . 
tongue 15 of the rollID. The part of the 
periphery of rolls IE included between the 
bosses 1iº and 19° will, of course, be "suit 
ably formed för producing the desired con 
guration of thie lower s' face of the tie-, 

plate. : : 2 * : K , . 
The operation of the rolls constructed as 

shown, will be as follows: Tihe. rolls, it will 
be understood, are suitably jouirnaled and 
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' lower roll so as to act as a guid?. 
passing between the rolls is given the con . 5 

strip of metal-may be cut up to form 
of the sort shown in Figs. 7 and 8. 
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provided with driving means. The rib 12" 
(referring particularly to Fig. 1) of the 
upper roll extends into the groove 12 in the 

The metal 

formation shown in Fig. 9. Afterward, this 
WÄ When 

the rolling surfaces become worn or other 10 

25 

mands, without requirin 

wise injured, the collars may be removed by 
unscrewing nuts 13.: The fact that the col 
lars are wedged between the clamping mem 
bers, il and 19 instead. Ping Eo 8. 
direct engagement 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 oçcasion de 

the making of 
entirely new.rolls. The collars are relatively 
small in 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 
tween the collars and the means employed 
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for clamping the collars on the rolls is such 
as is well calculated to withstand the great 
strains developed. These 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, 
as has þeen stated, this method of manufac 
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... have a highly tempered metal Ngå 

ture mákes the 
the plate. ' , - - - . " 
To produce the best results, the high car 

bon steel collaris preferably tempered like 
any other metal working tool, with the re 
sult that in my complete rolls I 

too 
of high carbon steel, that is the figured roll 

grain run the wrong way of 

- or rols,combined with means for confining 
and feediné 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, so. 
as to give the desired configuration, in which 
combiniation the particular part which bears. 
the leaviest strains is readily replaceable 
and is º 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 is confined in the 
groove formed by the flanges on "one of the 
rolls. Therefore, no fins are formed. 

do not limit myself to the exact de 
:: (ºes, constructions and arrangements 
silio win, as modifications might be devised 
which would come within my invention as 
defined by the ºlims. 

whicln 
same, and. said flanges and clamping means. 
being formed with tapered grooves substan 
tially as described. ---- * , 

3 

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 i rolling other metal plates of a 
similar character, where similar conditions prevail. . 

I claim: 
- 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 
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 inclinåtion with respect 
to the axis of the roll. . 

2. Metal working rolls consisting of a 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 sai 
collar'; combined with a second roll having 
a removable tague adapted to operate in 
said groove an 
width as the groove to forma closed" said collar and tongue consisting èach of 
a single body of high carbon steel having 

fiata cut , on its rolling surface, the 
0 y 

metal. 
3. Metal working rolls consisting of a 

roll i 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 clamp 
ing means projecting beyond the surface of 
said i collar; combined with a second roll 
having a removable tongue, an integral 

portions of said rolls being of soft 

flange on one side of said tongue, clamping 
means 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 closed pass, said collar and tongue being formed with annular wedging hubs 

project from the end faces of the 
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substantially in the ... same º 
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4. A metal working roll comprising. in : 
combination â body part, a collaf. provided : 
with a rolling surface and clamping mem 
bers provided with surfaces at substantially. 
right ängles to thé axis of said roll which 
bear against corresponding end faces óf said 
collar; Said collar being formed with wedg 
ing hubs which i project from its said "end 
faces, Rand Said clamping members being 30 
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fo: med with under-cut grooves which are 
tapered and receiv º tlhe wedlging hubs ou 
said collar. 

5. A metal working roll comprising sin 
5 combination a body, part, a collar provided 

with a rolling. "surface, a boss formed i on 
said body part, a clamping ring, and means 
for clamping said i collar between saidl 
clamping ring and said hoss; said clamp 

0 ing ring and boss being formed with sur 

faces substantially at right angles to the 
axis of the roll and being formed with 
uunder-cut taperedi grooves; said collar be 
ing formed with wledging hubs which pro 
ject fron its end faces into said under-cut 15 
grooves, substantially as described. 

. DAWID E. LENTZ. 
WWitnesses: 
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