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To all whom it may concern:

Beitknown that I, IRA COPELAND, of New-
ton, in the county of Middlesex and State of
Massachusetts, have invented a new and use-
ful Improvement in Methods of Fastening
Rails to Wooden Ties upon Railroads, of
which the following, taken in connection with
theaccompanying drawings,is aspecification.

My invention relates to a method of fasten-
ing the rails to the wooden ties upon railroads.

It consists in using spikes of an oval cross-
section, in making round holes for their re-
Leptlon and in forcm(r them into said holes
ina particular way.

The object is to so perform the spiking that
the ties will last much longer than has hith-
erto been the case and that the spikes shall
have greater tenacity than is obtained by the
method generally employed, thus materially
reducing the cost of maintenanceandincreas-
ing the safety of railroad operation.

My method is illustrated by the acecompa-
nying drawings, in which—

Figure 1 shows one of the spikes in eleva-
tion. - Fig. 2 is a cross-section of the same,
taken on line 2 2 of Fig. 1. Fig. 8 shows a
piece of wood having a spike-hole. The full
line indicates a round hole as bored for the
spike. The dotted line bounds the space oc-
cupied by the spike when driven. Fig. 4
shows half a spike-socket such as is formed
in the wood by employing my method. Fig.
5 shows half a spike-socket such as is formed
by driving the ordinary rectangular spike
into solid wood.

The object of this improvement is accom-
plished by driving a spike whose shaft has
an elliptical cross-section of uniform size
throughout its length (see Figs. 1 and 2) into
a circular bored hole of proper dimensions,
{see Fig. 8,) setting the long diameter of the
spike in line of the grain of the wood.

Inexplaining the advantages of this method
I will first state some defects of the method
generally employed, which consists in driving
spikes of rectangular cross-section into solid
wood. . Such spikes have a flattened point
portion terminating in an edge which severs
the wood across the grain for the full width
of the spike. If these severing edges were
razor-like in keenness, they might not create
the havoc which they do in actual practice;

(No model.)

but the ordinary processes of manufacture

fail to produce a razor-like cuftting edge.
Consequently when such spikes are driven
into solid wood they depress and compress
successive slivers of wood of much greater
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horizontal extent than the spike-socket until

finally in case of each sliver the point breaks
through the sliver. During this operation
the sliver will have been broken from its ad-
joining wood at considerable distances out-
side the spike-socket. (See Fig. 5.) The re-
sult is that the spike is embedded in a socket
whose walls are composed of aliernations of
portions of compressed wood and vacanf
spaces. It should be observed that the por-
tion of wood which originally oceupied the
socket-space has been broken through cen-
trally and each half compressed (by the wedge-
shaped point portion of the spike) fore and aft
against the end of the grain of the wood, while
there has been no compression laterally. The
lack of compression on the sides of the socket
naturally results in an imperfect fit, which
admits storm -water, which finds its way
throughout the more or less porous socket,
tending to prodnece rapid decay, necessity of
repairs, and insecurity. Myimproved method
remedies these defects to a great extent. It
avoids disturbing the texture of the wood, ex-

cept by compression, breaking no wood fibers,

but bending them slightly downward and out-
ward.. Thiscompression greatlyimproves the
texture of the wood which forms the walls
of the spike-socket in all desirable respects.
There is compression throughout the circum-
ference of the elliptical soeket, but it is much
greater in the direction of the long diameter,
because the limit of safety is much greater in
that direction. By the ““limit of safety” I
mean the amount of compression possible

without danger of breaking wood fiber or of

cracking the tie.- Some compression is needed
onthesides of the socket transversely with the
wood fiber to give forceful impingement all
around the spike, so as to increase tenacity
and exclude storm-water.
In Fig. 3 the space between the circular
solid 1me and the elliptical dotted line repre-
sents the amount of compression effected
around thespike. It showsan amount grad-
ually increasing from the sides in all four di-
rections. Herean important question arises,
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viz: What should be the amouunt of compres-
sion attempted? The results of numerous
tests hitherto made seem to show that a dif-
ference between the diameter of the bored
hole and the average diameter of the spike of
one-eighth of an inch gives results of maxi-
mum tenacity. Much variation from this
difference, either above or below, seems to
reduce tenacity. As to depth of hole it ap-
pears that the deeper the better within the
length of spikedriven; but the major portion
of the advantages of this method may be
gained by making the hole of somewhat less
depth—say three or three and one-half inches
deep for a spike to be driven five inches in
the wood. The hole should be deep enough
to give accurate position and direction to the
spike and to effectually close the spike-socket
against water. '

Tig. 4 illustrates a case where a hole was

. bored to a depth slightly less than the spike
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was driven, allowing the point of the spike
to slightly enter solid wood. The spike-socket
shown in Fig. 4 is smooth, hard, and firm,
closely fitting thespike, leaving nointerstices
such as appear in Fig. 5, and showing no
broken wood. Experimental testshaveshown
that such aspike driven into a hole of proper
sizo had greater tenacity than when driven
into the same stick without a hole, and also
that it had greater tenacity than an ordinary
rectangular spike of equal weight driven
without a hole. o

Another important purpose served by thus
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embedding the spike in such a socket as is
deseribed above is that it increases the effect
of a cement coating on the spike, (see United
States Patent No. 362,940, issued to me May
17, 1887,) inasmuch as it-provides a greater
superficial cemented contact between the
mefal and the wood.

I have deseribed the spike to be used as
having an elliptical cross-section; but I do
not confine myself to an exact ellipse, but
would include all figures nearly approaching
an ellipse, even though short straight lines
should enter their periphery.

I claim— .

A method . of fastening railroad-rails to
wooden ties, consisting of the following steps:
first, boring a hole into the tie, whose diam-
eter is slightly less than the short diameter of
the spike to be used, second, driving a spike
of elliptical cross-section into said hole, with
its long diameter in the line of the direction
of the grain of the wood, whereby the great-
est amountof frictional holding strain on the
gpike is secured, consistent with the preser-
vation of the strueture of the wood, substan-
tially as and for the purposes set forth.

In testimony whereof I have signed my
name to this specification, in the presence of
two subseribing witnesses, on this 15th day
of October, A. D. 1901.

IRA COPELAND.

Withesses:

FRANK G. PARKER,
WinniaM EDSON.
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