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To all whom 1t may concerm:

Be 1t known that I, Grorge H. WirLiaMs,
a citizen of the United States, and a resident
of Kansas City, in the county of Jackson and
State of Missouri, have invented a new and
uselul Improvemen‘c in Angle or Splice Bars,
of which the following 1s a specification.

My invention relates to angle or splice bars
for uniting the adjacent ends of ratlway-rails,
with the object in view of economizing metal
and at the same time maintaininge the stiff-
ness of the joint in harmony with the stifl-
ness of the particular rail employed.

Asengines andloaded Carsmove along rail-
way rails their wheels produce waves in the
rails somewhat similar to the wave produced
by a personshding over thinice, the crest of the
wave preceding the point of contact between
the wheel and rail. If the joint between two
consecutive rails be either too stiff or too lim-
ber, this wave in the rail will be thrown out
of its normal shape and breakage or jolting,
or both, will result. -

My present invention provides for uniting

the ends by angle or splice bars which at their
middle portions have a combined stiflness
and strength corresponaing substantially to
the strenoth ot a mid rail-section and which
decrease 1n stifiness as they extend away
from the joint in substantially the same ratio
as the rail increases in stiffness from its end
toward a mid rail-section. The lengths of
the waves hereinabove referred to have re-
cently been determined with a fair degree of
accuracy for the different weights of railway—
rails in common use, and this enables me to
practically construct angle or splice bars to
suit the demands of the various roads using
different weights of rails. 1t 1s also impor-
tant that the bolt-holes for securing the an-
ole or splice bars to the rails be taken into
account, as these mterrupt the otherwise uni-
form increase or decrease in stiffness in both
rails and splice or angle bars.

In the accompanying drawings, Figure 1 1s
a view in side elevation of an a,ngle-bar n
position connecting the ends of two rails.
Fig. 215 an end view of the bars, the rail be-
ing shown in section. Kig. 3 1s a horizontal
section along the plane "of the bolt-holes.
Figs. 4, 5, and 6 are transverse sections of a
bar on the lines A A, B B, and C C, respec-
tively, of Iig. 1; and Flcr' 7 is a horizontal
section of a modified form in which the re-
inforce on the inner face of the bar is omitted.

The rails are denoted by 1 and 2, the body |

| of the angle-bar by 3,

and the bolt-holes, 1n
the present instance four are denoted by 1,
5,6, and 7. While I have shown the anﬁ‘le—
bar form of connecting-bar, my invention
applies equally well to the Sphce—b ar form, in

-which the base-flange 1s omitted. Asthetwo

bars employed at a 8111016 joint are quite simi-
lar in construction, the descrlptlon of one
will suffice for both.

At the middle portion the bar is provided
with a reinforce 8 on its outer face, which re-
inforce has i1ts outer face fiat, its upper edge
9 comparatively short, and its base 10 com-
paratively long, giving toits opposite ends 11
and 12 a pronounced slant and {fornung a
truss-like support. At points above the
holes 5 and 6 nearest the joint the slanting
ends 11 and 12 of the reinforce are carried
along horizontally for a short distance, as

| shown at 13 14, to prevent the stiilness of the
bar from dmnmshmn' too rapidly where 1t 1s

cut away to form bolt-holes.

Secondary reinforcements (denoted by r 15
and 16) of about half the thickness of the
reinforce 8 extend from the opposite ends
of the reinforce 8 past the bolt-holes 4 and

1 7,the outer ends 17 and 18 of these secondary

reinforcements having a pronounced slant
and their top edges 19 and 20 extending
horizontally over the bolt-holes 4 and 7 to
prevent a too rapid decrease in the stiflness
of the bar at these points where the metal
1s cut away.

The most natural shape for the truss-like
reinforce on the exterior of the bar while
malintaining 1ts outer surface flat to receive
the bolt-heads and nuts would be a gradual
slant from the top edge 9 to the base at or
near the opposite ends of the bar, as shown
by dotted lines, Fig. 1; but this would not
afford the strength required at the weakest

“or bolt-hole portions of the bar, and this line

may be of 1mportance in determmmﬂ‘ the
extent of the variations required at the
bolt-hole portions to maintain the gradual
decrease in stiffness without a waste of ma-
terial.

To add to the stiffness of the bar along a
plane more directly under the head of the
rail, the bar 3 may have a reinforce 21 on its
mner face and gradually tapered from its
thickest central portion at the middle of the
bar toward the opposite ends of the bar,
vanishing into the wall of the bar within the
cove 22 on the inner face of the bar.

In practice for uniting eighty-pound rails
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each angle-bar may have an end area of
3.92 inches, a central arca of 4.49 inches, and
an area midway of center and end of 4.20

inches employing steel having an elastic |

limit not less than one-half its ultimate
strength; ultimate strength per square
inch, fifty to sixty thousand pounds elonga-
tion, .22 per cent. This will afford at the

»

to the strength of the rail itself and, what 1s
also important, a stiffness equal to the stifi-
nessof therail atits middlesection, and the de-
crease in stiffness of the angle-bars, assuming
them to be thirty inches in length, will ap-
proximately correspond to the increase in
stiffness of the rail from its extreme end
toward a section half a bar’s length distant

from the end, the bars extending in both di-

rections from the joint a distance sufhcient
to bridge the extreme width of a wave 1n the
rail under any normal train-load. This will
cause the wave in advance of the wheel to
pass over the joint without becoming dis-
torted either by too great a depression of the
end of the rail, as happens when the angle-
bars are too weak or limber, or too great

rigidity of the rail ends, as happens when the -

angle-bars are too stifl or rngid.

The reinforcement may be on the outer
side of the angle-bar only, as shown i Ihg.
7, In which form the primary reinforcement
23 and the secondary reinforcements 24 25
are somewhat thicker than where a part of
the reinforce 1s on the inner face of the bar.

What I claim 1s— _

1. A splice or angle bar provided with

joint a combined angle-bar strength equal

845,025

a plumlity'of vertically - tapered reinforce-

ments of different heights arranged with
their narrower ends uppermost whereby the
ratio of stiffness in the splice-bar decreases

from 1ts middle portion toward its end sub-
stantially as the ratio of stifiness in the rail

increases from its end toward the end of the
splice-bar. '

2. A splice or angle bar for uniting the
ends of railway-rails, said bar being provided
with vertically-tapered truss-like reinforce-
ments on 1ts outer face gradually decreasing
in stiffness from the middle portion of the
bar toward 1ts opposite ends, the taper of the
reinforcements being interrupted at bolt-
holeintervalsto maintain the desired strength
at the bolt-hole portions. -

3. A splice or angle bar for uniting the
ends of rallway-rails, the said bar being pro-
vided with reinforcements on both its outer
and 1nner faces. |

4. A splice or angle bar for uniting the
ends of railway-rails, the said bar being pro-
vided with a reinforcement on its inner face
tapered 1n a horizontal plane and with a
reinforce on its outer face tapered 1n a ver-
tical plane.

In testimony that I claim the foregoing as
my invention I have signed my name, in

presence of two witnesses, this 27th day of
March, 1906.

GLEO. H. WILLIAMS.

Witnesses:
FrEDERICK J. CHASE,
Lora M. ALLYN.
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