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To all whom it may concern: 
Be it known that I, DAVIDH.LENTZ, a citi 

zen 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 Processes of Rolling 
Tie-Plates and the Like, of which the fol 
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lowing is a specification. 
My invention relates to the manufacture 

of metal tie plates; and the invention has 
for its object to provide a new and improved 
method of rolling the plates, or more cor 
rectly speaking, of rolling the strip of metal 
which is subsequently severed and punched 
So as to form the separate tie plates, which 
method successfully obviates certain difficul 
ties which have been heretofore encountered 
in the manufacture of articles of this sort 
and which makes it possible to improve the 
character of the plates and simplify and 
cheapen their manufacture. 
Tie plates are ordinarily formed with ribs 

or shoulders against which the base of the 
rail, which the plates are designed to sup 
port, abuts. Before my invention it was 
the general practice to roll plates of this 
claracter lengthwise of the rib or shoulder, 
that is to say, a strip of metal of consider 
able length was rolled out with a rib run 
ning lengthwise of the same, and this strip 
was afterward severed transversely so as to 
form the individual tie plates. By this 
method of manufacture the grain of the plateran lengthwise of the plate, that is, 
parallel with the rail... It obviously would 
have been better, however, to have Ele: 
run in the opposite direction as the plate 
would be better calculated to stand the 
strains put upon it, which are strains tend 
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ing to break it lengthwise. It was there 
fore attempted to roll the plates the other 
Way, that is, to roll out a strip having, in 
stead of the one long rib, a series of trans 
verse ribs - Several difficulties stood in the 
way of the successful amphet of 
this method of manufacture. For instance, 
the reduction of the billet sufficiently to pro 
duce at regular intervals a sufficient amount 
of surplus metal to form the transverse 
shoulders put so much strain on the rolls and 
upon the metal passing through the same as u 0. to cause the former to wear very quickly step of the process, in which the plate iso such form as to be easily and economically and so as to make the strip 
to become distorted, stretched and torn. 

of metal liable 

| These difficulties I overcame in part by forming a depression in the plate imme 
diately in advance of each rib or shoulder, the Surplus metal from the depression being 
immediately forced into the groove in the 
roll which formed the shoulder, thus doing away with the necessity of pushing the ex 
cess metal, necessary to form the shoulders, the length of each plate, and equalizing the 
strains on the rolls and on the billet. Fur 
thermore, by severing the rolled blank 
through these depressions, tie plates were 
formed with tapered or sloping edges, mak 
ing a plate of more desirable configuration 
and in the long run economizing a consider 
able amount of metal. However, the forma 
tion of these depressions has, in the first 
place, a tendency to tear and distort the 
metal at these thin places and places of in 
creased pressure, and this is particularly the 
case where, for reasons of economy, the tie 
plates are made from cheap scrap metal. 
The displacement of the metal to form the 
depressions also results in the formation of 
fins because of the Squeezing out of the metal 
between the rolls, and this is undesirable 
both because it results in a plate of bad ap 
pearance arid also because of possible in 
jury to the rolls. These difficulties have 
been overcome by giving to the billet, before 
it enters the final pass which forms the de 
pressions and shoulders on the upper sur 
face of the plates, a peculiar configuration 
which will be hereinafter described in con 
nection with the other steps of the process. 
The primary object of my invention is, 

therefore, to provide a practical and suc 
cessful method of forming the tie plates 
by which the rolling may be done in the di 
rection transversely to the ribs formed on 
the strip of metal, which is subsequently 
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severed to form the separate tie plates, so 
that the grain of the plates may run trans 
versely of the same, that is, transversely 
of the rails which the plates are designed to 
Support. - . 
A further primary object of the invention 

is to provide a method of forming the 
plates, having regard both to the produc 
tion of a desirable configuration for the 
plate and also the facilitation of the rolling 

manufactured by the rolling process em 
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duced from scrap metal. 

ployed, and in which the process employed 
is particularly adapted to the production of 
such useful and acceptable form of plate. 
While the method herein disclosed is a 

suitable method for rolling blanks of the 
sort concerned when any usual or ordinary 
metal is used, the method is of particular 
advantage when the material is scrap metal 
which, previous to the rolling steps de 
scribed, has been welded into a more or less 
homogeneous mass, because even under the 
most favorable circumstances a material of 
this sort is never as strong and tenacious as 
the ordinary grades of steel and iron, so 
that the disadvantages and difficulties which 
have to be coped with in rolling a blank of 
the sort described, are enhanced by the rela-. 
tive inferior quality of the billet thus pro 
The method of my invention is illus 

trated in the accompanying drawings, in 
which 
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Figure 1 shgws a pair of rolls suitable for 
rolling a tie plate the character which my 
process is particularly designed to produce; 
the upper roll being shown in elevation and 
the lower in section. Fig. 2 is a fragmen 
tary cross section through said rolls, this 
view being on an enlarged scale. Figs. 8 
and 4 perspective views of the top and bot 
tom, respectively of a tie plate of the form 
designed to be produced by my process. 
Fig. 5 a plan yiew of the billet shown in 
Fig. 2, the right hand end of the figures 
showing the billet as it enters the rolls and 
the left hand end as it comes from the rolls. 
Figs. 6, 7 and 8, sections taken on lines 
66, 7-7 and 8-8, respectively, of Fig. 5. 
Fig. 9 a fragmentary view partly in sec 
tion and partly in elevation of the lower 
roll, and Fig.10 a modified form of tie 
plate. 
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Like characters of reference indicate like 
parts in the several figures of the drawings. 

Referring to the drawings, 15 represents 
the upper roll of a pair of rolls, of any de 
sired construction, the rolling surface 16 of 
which upper roll is formed with the trans 
verse grooves 18 and adjacent transverse 
projections 19. One side. 20 of the groove 
18 is formed on substantially a radial line 
of the roll, the other surface 21 being slop 
ing and constituting one surface of the pro 
jection 19. The groove 18 and projection 
19 form, respectively, the transverse rib or 
shoulder 22 on the upper surface of the tie 
plate indicated by numeral 23 and the bey 
eled edge 24 of the latter together with the 
adjacent beyeled edge.25 of the next suc 
ceeding plate. It will be understood that 
my process is not limited to the precise con figuration and proportion of the parts 
shown. . 

65 its rolling surface 27 with a plurality of in-sions is counteracted. As a result o 
The lower roll 26 is preferably formed on 
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tersecting grooves 28 and with the two cir 
cumferential grooves 29. The grooves 28 
form the cross ribs 30 on the bottom of the 
plate and the grooves 29 the ribs 31 on the 
under side of the plate running along op 
posite edges thereof. 

It will be understood that, having refer 
ence to the finished plate, the purpose of the 
rib 22 is to form an abutment for the rail 
base; that of the bevels 24 and 25 is to give a 
finished appearance to the plate and econo 
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mize metal; and that of the ribs 30 is to 
ing displaced on the tie. The ribs 31 by be 
coming embedded in the fiber of the tie aid 
in this regard and are also of service in ex 
cluding water from entering beneath the 
plate, which has a tendency to rot the tie, 
since it can not readily evaporate. 

In order to obtain a plate of this general 
configuration in which the transverse de 
pressions and transverse ribs on the upper 
surface of the plates will be rolled cross 
wise of the billet, the billet'32, before it is 
passed through rolls 15 and 26 which pref 
erably, as shown, constitute a closed pass, is 
given substantially the configuration shown 
in Figs. 2, 5 and 6. That is, it is rolled, for 
example, in the leader pass, with its longi 
tudinal edges beveled, as shown at 33, and 
with the ribs 34 along the edges on the un 
der side. The billet thus formed is put 
through the final pass between rolls 15 and 
26, preferably in the direction indicated in 
Fig. 2, so that the depressions forming the 
tapered surfaces 24 and 25 of the plates are 
made immediately in advance of the trans 
verse ribs 22. Thus the excess metal dis 
placed in the making of the depressions is 
forced immediately into the grooves 18 in 
the upper roll which form the transverse 
ribs 22. By this method the strain on the 
rolls and on the billet due to the formation 

prevent the plate from slipping or becom 

of the depressions is minimized and Suf. 
ficient surplus metal for the formation of 
the ribs is obtained. . 

It will be understood that the rolling of 
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the billet necessitates its reduction in thick 
ness throughout. Therefore, if the edges of the billet were straight the displacement 
of the metal which takes place when the de 
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pressions are formed, which can not be en 
tirely taken care of by the formation of the 
shoulders, will be very likely to form a fin 
at the edge of the depressed portions of the 120 metal strip, due to the squeezing out of the 
metal between the rolls. This was found to take place very frequently when a billet.gif 
ordinary form was rolled. By beveling the 
billet in the manner shown in Figs, 5 and 6, 
(the amount of the bevel depending upon 
the plate to be produced and other consider 
ations) the tendency to fin at the depres 

the 
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the thickness of the billet, the thickness of 
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bevel, it may happen, and generally will 
happen, that the plate when rolled has a 

988,071 8 

having depressions and ribs extending across 
the same and adapted to be severed to form 

slight bevel along its edges, but that is a tie plates, which consists in first producing 
matter of no importance. The other diffi 
culty arising from the transverse rolling of 
the depressions and ribs is obviated or di 
minished by forming the billet with the 
ribs 34 running along the edges on the un 
der side of the billet. The formation of 

10 the depressions involves necessarily an in 
creased strain upon the strip of metal at 
these places of least thickness, and as a re 
sult there is a tendency for the metal to fray 
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and tear at these points, and particularly at 
the edges of the strip. The ribs 34 act as 
reinforcements to prevent such fraying or 
tearing. The ribs 34 of the billet, which are 

constitute an advantageous feature of the 
finished plate by tending to keep water 
from entering beneath the plate, and also by assisting the ribs 30 in hiding the plate 

25 

firmly on the tie. After a strip has been 
rolled of the character shown at the right 
hand side of Fig. 2, the left hand side of 
Fig. 5 and in Figs. and 8, it is severed along 
the lowest lines of the transverse depres 

ision so as to form the separate tie plates 
30 

which may then be punched to form the 
spike holes 35. . . . 
While I have selected, for the purpose of 

illustration, a tie plate of a particular con 
figuration, both as to its upper surface and 

35 
as to its lower surface, and while my proc 
ess is particularly suited and adapted for 
the production of a tie plate of this con 
figuration, it will be obvious that the proc 
ess might be employed for the manufacture 

a billet having its longitudinal edges bev 
eled and then rolling said billet between 
rolls of a configuration to produce said trans 
verse depressions and transverse ribs on the 
surface of said billet which is beveled. 

3. The method of forming a metal blank having depressions and ribs extending across 
tie plates, which consists in first producing 
eled and then rolling said billet between 
rolls of a configuration to produce said 
transverse depressions on the surface of said 
billet which is beveled, and immediately 
after each such depression a transverse rib 
on said surface. 

4. The method of forming a metal blank having depressions extending across the 
Same and adapted to be severed to form tie 
plates, which consists in first producing a 
billet having ribs running longitudinally 
thereof adjacent the edges of said billet and 
then rolling such billet between roils of a 
configuration to produce said transverse de 
stantially preserve said longitudinal ribs 
while said transverse depressions are being 
made. . 

5. The method of forming a blank hav 
and adapted to be severed to form tie plates, 
which consists in first producing a billet 
haying ribs running longitudinally thereof 
adjacent the edges of said billet, and then 

of plates of a somewhat different character, figuration to produce said transverse de 
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where the same or similar conditions pre 
wail, and in which the same or similar diffi 
culties have to be overcome. Therefore, I 
do not limit myself to the 
shown and described, except as the same are 
made limitations on the claims herein. 
An example of a tie plate somewhat dif 

ferent in configuration from that described 
above is to be found in the tapered or bev 

50 

55 

same and adapted to be severed to form tie 
60. 

65 

eled plates 36 shown in Fig. 10. This plate 
which tapers down in thickness from the 
shoulder to the opposite edge of the plate 
may be formed, in the manner above de 
scribed, by giving a proper configuration to 
the upper roll 15. 

I claim: . 
1. The method of forming a metal blank 

having depressions extending across the 

lates, which consists in first producing a 
billet having its longitudinal edges beveled 
and then rolling said billet between rolls of 
a configuration to produce said transverse 
depressions on the surface of said billet 
which is beveled. 

2. The method of forming a metal blank 

form the ribs 31 of the plates, also 

P . . . . . . . . particularities 

pressions on the opposite side thereof from 
R ribs while substantially preserving said 

OS. 

6. The method of forming a blank hav 
ing depressions and ribs extending across 
the same and adapted to be severed to form 
tie plates, which consists in first producing 
a billet having ribs running longitudinally 
thereof adjacent the edges of said billet, 
and then rolling such billet between rolls of 
a configuration to produce said transverse 
depressions on the opposite side thereof 
from said ribs and immediately after each 
of said depressions a transverse rib on said 
surface while substantially preserving said 
longitudinal ribs. 

7. The method of forming a blank hav 
ing depressions extending across the same 
and adapted to be severed to form tie plates, 
which consists in first producing a billet 
having its longitudinal edges beveled on 

rolling such billet between rolls of a con 
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the same and adapted to be severed to form 
a billet having its longitudinal edges bev 
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pressions on one surface thereof and to sub 

95. 

ing depressions extending across the same 
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one surface, and being formed on the oppo 
site side with ribs adjacent the longitudinal 
edges of the billet, and then rolling said 
billet between rolls of a configuration to 
produce said transverse depressions on the 130 
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pression a transverse rib while substantially 
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surface of said billet which is beveled and 
to substantially preserve said longitudinal 
ribs while said transverse depressions are 
being made. 
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having transverse ribs and adapted to be 35 
severed so as to form tie plates which con 
sists in rolling a billet of metal so as to pro 
duce first a depression which is transverse 

8. The method of forming a blank hav- with respect to the direction of rolling, and 
ing depressions and ribs extending across immediately following said depression on 
the same and adapted to be severed to form the billet a transverse rib, the excess metal 
tie plates, which consists in first producing resulting from the thinning of the billet to 
a billet having its longitudinal edges bev. 
eled on one surface and being formed on 
the opposite side with ribs adjacent the lon 
gitudinal edges of the billet, and then roll 
ing said billet between rolls of a configura 
tion to produce said transverse depressions 
on the surface thereof having the beveled 
edges and immediately after each such de 

preserving said longitudinal ribs. 
9. The method of forming a blank hav 

ing depressions and ribs extending across 
the same and adapted to be severed to form 
tie plates, which consists in first producin 
a billet having its longitudinal edges Ei 
on one surface and being formed on the op 
posite side with ribs adjacent the longitudi 
nal edges of the billet, then rolling said bil 
let between rolls of a configuration to pro 
duce said transverse depressions on the sur 
face of the billet having the beveled edges 
and immediately after each such depression 
a transverse rib on such surface, and to pro 
duce a plurality of ribs on the other surface 
of the billet. 

10. The method of forming a metal blank 

form the depression being utilized at once 
for the formation of the rib. 

11. The method of forming a metal blank 
having transverse depressions, and adapted 
to be severed to form tie plates, which con 
sists in first producing a billet having its 
longitudinal edges beveled and then 
said billet in a closed pass formed by rolls 
of a configuration to produce depressions 
which are transverse with respect to the di 
rection of rolling. : , , 

12. The method of forming a metal blank 
having transverse depressions and ribs and 
adapted to be severed so as to form tie 
plates, which consists in first producing a 
billet having its longitudinal edges beveled, 
and then rolling said billet in a closed pass 
formed by rolls of a configuration to pro 
duce successive depressions and ribs which 
are transverse with respect to the direction 
of rolling. 

DAVID H. LENTZ. 
Witnesses: 

P. H. TruMAN, 
E. L. BREEDERT. 
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