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My invention relates to a method of securing 
rails to ties, more particularly it relates to a 
means of bedding the tie plate placed interme 
diately between the base of a road rail and the 
crossties of the railway for supporting the rails 
On the crossties. 
In the early days of railway construction the 

supply of crossties was abundant and they were 
inexpensive, and therefore the relatively short 
life of the crossties in use was a matter of rela 
tively small importance. Labor was also loW 
priced and the operations involved in replacing 
ties were therefore not so costly. However, to 
minimize the cutting of the rail ties by the nar 
row rail base, a piece of metal was laid between 
the base of the rail and the tie as a protective 
device, said pieces being called tie plates, bearing 
plates or wear plates. Since the first use of tie 
plates the cost of railway ties, together with the 
cost of replacement, has increased enOrnOuSly, 
so that at the present time great consideration is 
being given the subject of increasing the life of 
railway ties. 
One objection to the tie plate as now Comrin Only 

constructed lies in the likelihood of becoming 
more or less loosened from its Seat upon the tie, 
and when this occurs, moisture will Creep beneath 
the plate and cause the tie to rot and Will other 
Wise hastens the wear and deterioration of the 
tie. Another objection is that under traffic the 
tie plate tends to cut into the tie, thus permitting 
the rail to become loosened and impairing the 
track. Furthermore, it is a fact generally con 
ceded by those skilled in the art of railway con 
struction that an entirely rigid construction, in 
which the rail base rests directly on the tie plate 
which in turn rests directly on the tie, is not an 
ideal construction as the effect of shock is con 
siderably intensified as compared With that re 
Sulting when a less rigid material is interposed 
between the tie plate and the tie as provided by 
my invention. 
An object of my invention is, therefore, to pro 

vide an improved means of securing the tie plate 
to the tie. 
Another object of my invention is to provide 

a grouting material between the tie and the tie 
plate which will cushion the shocks which re 
suit from the travel of heavy locomotives and 
cars over the rails. 
Another object of my invention is to provide 

an improved grouting material the use of which 
will increase the useful life of the railway ties 
upon which it is used. 
Another object of my invention is to provide 55 this invention. 
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an economical means of repairing the damage 
done to the ties by the tie plates under heavy 
traffic. 
Other objects will be apparent from the foll 

lowing description of the method and products 
as illustrated by the accompanying drawing, 
where: 

Figure 1 is an elevational view of a railroad tie 
having a rail mounted thereon in accordance 
with the invention; and 

Fig. 2 is an elevational view of a rail on a tie 
which had been damaged by the relative move 
ment of the rail and the tie, and has been re 
paired by the method of this invention. 
According to this invention, a comminuted 

Solid or a mixture of a comminuted Solid and 
other ingredients, some of which are capable of 
reacting chemically to produce solids having an 
increased volume, are inserted by appropriate 
means between the tie plate and the tie. The 
Composition should be of a nature such that a 
water-resistant, non-plastic mass is produced by 
a reaction occurring at atmospheric tempera 
tures. It is also desirable that the composition 
when set have considerable strength and form a 
bond With both the tie and the tie plate to lend 
rigidity to the structure. 

Referring more particularly to the drawing, a 
layer of Comminuted solids having the above 
characteristics is disposed between the tie plate 
2, which may be of conventional design and 
which carries the rail 3, and the tie 4. A recess 
7 with a depth equal to the thickness of the com 
position may, if desired, be cut in the top of the 

5 tie in Order that the tie plate may be fastened 
level With the top surface 8 of the tie. The 
composition may, if desired, be placed on top of 
the tie without cutting a recess therein. The 
Spikes 5, or other suitable fastening means, are 
used in conventional manner to fasten the rail 
3 and the tie plate securely to the tie 4. 
When, as illustrated in Fig. 2, the tie 4 has 

previously been damaged by wear of the rail or 
by other means, the groove or cavity 6 may be 
filled with the composition , and the tie plate 
2 thus elevated to the desired elevation with re 
Spect to the body of the tie. In making the re 
pair it is not necessary to remove the tie, and 
it is only necessary to remove spikes from one 
rail at a time. The rail should preferably be 
raised Sufficiently from the tie to remove the tie 
plate and the wails and bottom of the recess or 
cavity 6 should be cleaned out and Wetted with 
Water and filled with the grouting material of 

The tie plate is then again 



2 
placed in position under the rails and the Spikes 
may be reinserted in the places from which they 
were removed. 

In filling the cavity 6 some of the composition 
also enters the original holes left by the Spikes, 
and the spikes can be reinserted in the same lo 
cation, making it unnecessary to relocate them 
as in the former practice. Splitting of the ties 
is thus avoided. It is also unnecessary in car 
rying out the present invention to cut out the 
tie or square up the groove in the tie as hereto 
fore practiced. The original level of the rail with 
respect to the tie may be maintained and the 
tamping of the road bed to elevate the grooved 
tie is unnecessary. 
The grouting composition should preferably 

contain a comminuted material of an oxidizable 
nature which will oxidize in air at normal tem 
peratures, and thus increase in volume and be 
come compacted. Particularly satisfactory Con 
positions contain a substantial proportion of 
conminuted iron. 
The comminuted solid, such as granulated iron, 

should preferably have a particle size range of 
from about A inch to particles which paSS 
through a 50 mesh screen; but it is possible and 
in some cases desirable to have some particles 
in excess of A inch or so as the larger particles 
help to bind the Smaller particles together. Par 
ticles having a size less than 50 mesh need not 
be excluded and the packing properties of the 
composition may even be increased When Such 
fine particles are present. 
The surface of the iron when eXposed to air 

oxidizes, and by using comminuted iron or other 
oxidizable material the exposed surface is in 
creased and the oxidation is much more exten 
sive and rapid. The volume of the material is 
increased by such oxidation and when the Solids 
are confined as above described, the finely di 
vided, oxidizable material becomes compacted 
into a solid mass which adheres to both the tie 
plate and the tie. The mass absorbs a consider 
able portion of the shocks and greatly leSSens 
tendencies for wear of the tie. 
While comminuted iron, or other oxidizable 

Solid, may be used alone for tie plate bonding, 
the oxidation of such a material may be acceler 
ated by incorporating an electrolyte, Such for 
example as calcium chloride, sodium chloride, 
ammonium chloride or other Salt or compound 
which has ionizing properties, in the composition 
So that the oxidation will be increased When the 
composition comes in contact with Water. The 
proportion of such electrolyte need not be large, 
usually amounting to from about 1% to about 
5% of the metallic portion of the grouting com 
position. 

It has also been found that insoluble mate 
rials which may be substantially inert under 
Such conditions, hasten the oxidation probably 
by tending to hold the metal particles apart, 
thereby increasing the surface exposed to OX 
idizing reagents. Such materials may for ex 
ample be sulphur, barium sulphate, fly ash, etc. 
They also increase the packing properties of the 
composition. The proportion of such finely di 
vided, relatively inert material is preferredly 
small, being about 0.5 to 5% of the metallic con 
tent. The optimum proportion will vary With 
the size and grading of the oxidizable material, 
the rate of oxidation required and other factors, 
being larger when the fines present in the OX 
idizable material are less, and when the re 
quired rate of oxidation is higher. 
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2,277,808 
The following examples illustrate composi 

tions found to be very desirable and effective be 
tween railroad rails or tie plates and the ties, 
forming bonds to both the metal and the Wood. 

Eacample 1 
Pounds 

Ground iron --------------------------- OO 
Ammonium chloride-------------------- 
Sulphur-------------------------------- Az 
The composition when moistened with Water 

and disposed between the tie plates and the ties 
was found to increase the life of the tie and to 
possess sufficient resilience to absorb some of the 
shock. 

Eacample 2 
Pounds 

Ground iron --------------------------- 100 
Ammonium chloride -------------------- 1A 
Sulphur-------------------------------- 2/2 
This composition oxidizes more rapidly than 

that of Example 1. 
When a mass of metal in more or leSS COIn 

minuted form is caused to oxidize, at least two 
important effects are produced. Since the metal 
oxide has a greater volume than the metal it 
self, the oxide expands tending to fill the inter 
stices of the granular mass, thereby decreasing 
porosity and increasing imperviousness, and with 
further oxidation the entire mass tends to ex 
pand. Another important effect is that the OX 
ides formed tend to grow together, thereby ce 
menting together the particles of the granular 
mass which in this manner acquires a certain 
strength and coherence. 

It will be apparent that other materials may 
be added to this grouting mixture Within the 
Scope of my invention, such as cement, Water 
proofing powders or liquids, plasticizing agents, 
etc. But I do not find that a composition with 
a large proportion of cement is desirable for the 
application of my invention since it imparts a 
greater degree of rigidity than is desirable. 
Although the composition of this invention is 

preferably used between the tie and a tie plate, 
a layer of it may be placed directly between the 
tie and the rail and the tie plate Omitted. In 
such a case the thickness of the layer is prefer 
ably at least A inch or so. 

Furthermore, it is to be understood that the 
particular form of product shown and de 
scribed, and the particular procedure set, forth, 
are presented for purposes of explanation and 
illustration and that Various modifications of said 
product and procedure can be made without de 
parting from my invention as defined in the ap 
pended claims. 
What I claim is: 
1. In a method of assembling rails to ties, 

wherein the rail is held to the tie by suitable 
metal fasteners, the step which comprises dis 
posing between the tie and the tie plate com 
minuted Solids capable of reacting chemically 
to produce a water-resistant non-plastic mass of 
increased volume, Spiking the rail and tie plate 
over the composition and to the tie, and allow 
ing the composition to react to produce a solid 
mass of increased volume, whereby a tight water 
resistant assembly which compensates for wear 
is produced. 

2. In a method of repairing railroad road beds 
having Wooden ties worn by the rail, the steps 
which comprise raising the rail Sufficiently from 
the tie to remove the tie plate, disposing com 
minuted Solids capable of oxidizing in air and 



2,277,808 
producing a water-resistant coherent non-plastic 
mass of increased volume in the cavity worn by 
the rail, placing the tie plate on said cornminuted 
Solids, and fastening the rail. Without removing 
the tie from the road bed. 

3. In a method of assembling laiis to ties, 
wherein the rail is held to the tie by suitable 
metal fastener's, the step which comprises dispos 
ing between the tie and the tie plate conminuted 
oxidizable material, Spiking the rail and tie plate 
over the composition and to the tie, and allow 
ing the composition to oxidize to increase in 
Volume, whereby a tight water-resistant assem 
bly which compensates for wear is produced. 

4. In a method of repairing railroad road beds 
having wooden ties worn by the rail, the Steps 
which comprise raising the rail Sufficiently from 
the tie to remove the tie plate, disposing coin 
minuted Solids capaole of oxidizing in air and 
producing a Water-resistant coherent non-plastic 
maSS Of inciaased volune in the cavity worn by 
the rail, placing the tie plate on said coin minuted 
Solids, and fastening the rail. 

5. In a method of assembling rails to ties, 
wherein the rail is held to the tie by suitable 
metal fasteners, the step which comprises dis 
posing conminuted iron between the tie and tie 
plate, Spiking the rail and tie plate over the iron 
and to the tie, and allowing the commimuted iron 
to oxidize and increase in volune, whereby a 
tight water-resistant assembly which compen 
sates for wear is produced. 

6. In a nethod of assembling rails to ties, 
wherein the rail is held to the tie by Suitable 
metal fasteners, the step which comprises dis- : 
posing COElininuted Oxidizable metal and elec 
trolyte between the tie and the tie plate, spiking 
the rail and tie plate over the iron and to the 
tie, and allowing the comminuted iron to oxidize 
and increase in Volune, Whereby a tight water 
resistant aSSembly which compensates for Wear 
is produced. 

7. In a method of assembling rails to ties, 
Wherein the rail is held to the tie by suitable 
metal fasteners, the step which comprises dis 
posing Comnainuted iron and an electrolyte be 
tween the tie and the tie plate, spiking the rail 
and tie plate over the iron and to the tie, and 
allowing the comminuted iron to oxidize and 
increase in Volume, whereby a tight water-resist 
ant assembly which compensates for wear is 
produced. 

8. In a method of assembling rails to ties, 
wherein the rail is held to the tie by suitable 
metal fasteners, the step which comprises dis 
posing comminuted oxidizable metal and a finely 
divided insoluble Solid between the tie and the 
tie plate, Spiking the rail and tie plate over the 
Composition and to the tie, and allowing the 
composition to oxidize to increase in volume, 
whereby a tight water-resistant assembly which 
Compensates for Wear is produced. 

9. In a method of assembling rails to ties, 
wherein the rail is held to the tie by suitable 
metal fasteners, the step which comprises dis 
posing comminuted iron and a finely divided 
insoluble Solid between the tie and the tie plate, 
Spiking the rail and tie plate over the iron and 
to the tie, and allowing the comminuted iron to 
Oxidize and increase in volume, whereby a tight 
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3 
Water-resistant assembly which compensates for 
wear is produced. 

10. In a method of assembling rails to ties, 
Wherein the rail is held to the tie by suitable 
metal fasteners, the step which comprises dis 
posing Cornminuted iron, an electrolyte, and a 
finely divided insoluble solid between the tie and 
the tie plate, spiking the rail and tie piate over 
the iron and to the tie, and alliowing the com 
minuted iron to oxidize and increase in volume, 
whereby a tight water-resistant assembly which 
Compensates for wear is produced. 

11. In a method of assembling rails to ties, 
wherein the rail is held to the tie by suitable 
metal fasteners, the step which comprises dis 
posing comminuted iron, ammonium chloride and 
Sulphur between the tie and the tie plate, spik 
ing the rail and tie plate over the iron and to 
the tie, and allowing the comminuted iron to 
Oxidize and increase in volume, whereby a tight 
water-resistant assembly which compensates for 
Wear is produced. 

12. In a method of a SSenbling rails to ties, 
wherein the rail is held to the tie by suitable 
metal fasteners, the step which comprises dis 
posing comminuted iron, ammonium chloride and 
Sulphur between the tie and the rail, spiking the 
rail and tie plate over the iron and to the tie, 
and allowing the comminuted iron to oxidize and 
increase in Volume, whereby a tight water-resist 
ant assembly which compensates for wear is 
produced. 

13. In a method of assembling rails to ties, 
wherein the rails and tie plates are held to the 
ties by Suitable metal fasteners, the step which 
Comprises disposing in a cavity in the tie beneath 
and adjacent the tie plate a composition con 
taining Conminuted, oxidizable material which 
Oxidizes to produce a coherent mass of increased 
Volume, Spiking the rail and tie plate over the 
composition and to the tie, and allowing the 
composition to oxidize to increase in volume, 
whereby a tight water-resistant assembly which 
compensates for wear by an increase in volume 
is produced. 

14. In a method of assembling rails to ties, 
Wherein the rails and tie plates are held to the 
ties by Suitable metal fasteners, the step which 
comprises disposing in a cavity in the tie beneath 
and adjacent the tie plate a composition con 
taining comminuted iron and capable of forming 
a non-plastic coherent mass of increased volume, 
Spiking the rail and tie plate over the iron and 
to the tie, and allowing the comminuted iron to 
oxidize and increase in volume, whereby a tight 
Water-resistant assembly which compensates for 
Wear is produced. 

15. In a method of assembling rails to ties, 
wherein the rails and tie plates are held to the 
ties by Suitable metal fasteners, the step which 
comprises disposing in a cavity in the tie beneath 
and adjacent the tie plate a composition con 
taining comminuted iron and electrolyte and 
capable of forming a non-plastic coherent mass 
of increased volume, spiking the rail and tie plate 
over the composition and to the tie, and allowing 
the composition to oxidize to increase in volume, 
Whereby a tight water-resistant assembly which 
compensates for wear by an increase in volume 
is produced. 

BOURDETTE. R. WOOD, 


