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| STRESS-BALANCED SPLICE BAR

Application filed April 11,

~This invention relates to splice bars for
rail joints, and has-in view to provide cer-
tain desirable improvements in the distribu-
tion of the metal of such bars to the end of
enabling an economical use of metal in pro-
ducing splice bars of - requisite strength,
especially adapted for connecting rails which
are high in the fishing space. |

" More particularly, the invention has in
view to amplify the principles underlying the
distribution of the metal of splice bars in ac-
cordance with the teachings of my Reissue
Patents Nos. 16,811 and 16,506, and the co-
ordination of these principles to more than

i a single axis.

A splice bar designed in accordance with
the principles set forth in my prior patents
mentioned may be balanced, or substantially
balanced, as to the areas of certain zones, and
as to certain of its physical properties and
ratios of metal distribution above and below
its horizontal gravity axis or a middle line
which may be other than horizontal.  Incross
sectional shape, however, the head and base

i portions of a splice bar that is so balanced

may differ widely from one another; and as
a matter of fact, due to the cross-sectional
shape of a railway rail and the relative dis-
position of its fishing surfaces, most balanced
splice ‘bars heretofore produced have been
of unsymmetrical shape, some of them being
inclusive of a foot flange extending outwardly
beyond the edge of the rail flange, and the
metal constituting the base of others being
disposed entirely inwardly of the edge of
the rail flange.- - "

" Heretofore, in the instance of a bar hav-
ing a slotted foot flange extending beyond the
edge of the rail flange, it has been the custom,

7 asin the case of my prior patents referred to,

to calculate the bar as'a whole assuming that
the maximum strains did not come as far
away from the middle of the bar as the slots,
whereas the present bar is calculated within

5 the slots.

In instances where a splice bar is inclusive
of a foot flange extending outwardly beyond

- the edge of the rail flange it has been the

usual -practice -heretofore to provide spike
slots at spaced points along the foot flange,

1930.  Serial No. 443,538,

while on the other hand, in instances where
all or substantially all of the metal constitut-
ing the base portion of a balanced splice bar
is disposed inwardly of the edge of the rail
flange, the foot flange of the bar usually has
been of considerable depth.

- Accordingly, a particular object of the
present invention is to so distribute the metal
of a splice bar of the foot flange type, that
the bar will be balanced, or substantially
balanced, as to the area of certain zones and
as to its effective physical properties above
and below its horizontal gravity axis or
middle line for that portion of the bar lo-
cated inwardly of the spike slots, and which
will be of greater strength or at least of equal
strength where slotted, to the unslotted por-
tions of a bar of the same type and of equal
weight and area as heretofore produced.

Another particular object” of the inven-
tion is to effect, in:.the case of a splice bar
of the type including a foot flange disposed
inwardly of the edge-of the rail flange, a
novel distribution of: the metal thereof to
maintain the bar balanced, or substantially
balanced, as to the area of certain zones and
as to its effective physical properties above
and below its horizontal gravity axis, and to
preserve the strength thereof, and at the
same  time to afford a spiking rib of mate-
rially less depth than the standard foot
flange of prior bars of this type to give
greater penetration and holding power of the
spikes. ‘

With the foregoing and other objects in
view, which will be apparent to those skilled
in the art as the nature of the present im-
provements are better understood, the inven-

tion consists in the novel combination and:

arrangement of features as will be herein-
after more fully described, illustrated in the
accompanying drawings and defined in: the
appended claims. '

Inthe drawings, wherein like characters of
reference denote corresponding parts in re-
lated views = : ‘ :

-~ Figure 1 is a sectional, perspective view
of a-portion of a rail joint illustrating a
splice bar of the type having a foot flange
disposed inwardly of the edge of the rail
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_ thereof in accordance with the present in-

[

flange, and having a distribution of the metal

vention. ) 7

“ Figure 2 is a view illustrating by full and
dotted lines, respectively, the difference in
cross sectional shape of the splice bar shown

" in Fig. 1, as conipared with a splice bar of

C. 15

20

25

. 1]

the same type as heretofore produced.

Figure 8 is a cross-section of a rail joint

illustrating ‘a splice bar of the type which -
- is inclusive -of a foot flange extencing out-
wardly beyond the edge of the rail flange

and which has a distribution of metal ifi ac-
cordance with the present invention; and ...

Figure 4 is a cross section of a rail joint
illustrating an embodiment of the invention
in which a bar of the type shown in either
of Figs. 1 or 8 is provided with an integral
base formation adapted to underlie the base
of the rail. R R L ‘

It is characteristic of each of the present
splice bars that the portions thereof disposed
respectively dbove and below a horizental
gravity axis or middle line are balanced; or
substantially balanced, as to their essential
physical properties; and ratios of metal dis-
tribution, but, as distinguished from prior
splice bars of the extended, spike-slotted

foot-flange type, a bar of that type construct--
ed ih accordance with the present invention °

involves a- distribution. of metal affording
greater strength, where same is slotted to.the
prior bar at the slotted point.  Further, as
distinguished from a prior splice bar of the
type-which is inclusive of a foot flange. dis-
posed-inwardly of the édge of the rail flange,
a bar of that type donstructed in accordance
with the present inventien involves a.dis-
tribution of metal posséssed of at least equal
strength to. a prior-bar of the same weight
and area and which affords in addition a
spiking 1ib of a dépth enabling substantially
full penetration and holding power of the
spikes: T . e

For a better understanding of the inven-
tion reference first is mide to Fig. 2 of the
drawings, wherein “is illustrated, by full

. lines, a splice bar, designated generally as

50

~ figure it will be observed that the present -

[t

A, of the type having a foot flange disposed
inwardly of the ¢dge of the rail flange and

constructed in accordance with the present

invention, and, by dotted lines, the essential.
‘difference. in- the distribution of the metal
of a present bhar of this type as compared
5 with a prior bar of the same type, the dotted
“line bar being calculated for example in.ac-

cordance with the principles set forth in my
prior patents. From the illustration in this

splice bar is inclusive; as usual, of a head

-+ 10, a web 11 and a base 12, and that-the lat-

teris inclusive of an outwardly divected foot
flange 18 disposed, as shown in Fig. 1, in-
wardly of the edge of the rail'flange. Tt will

- further be noted, however, that as.distin-

1,781,482

guished from the foot flange of substantially
uniform and relatively great depth of the
prior bar, illustrated by the dotted lines-14,
the foot flange of the present bar is stepped
so as to terminate at its bottom in an out-
wardly directed, velatively thin spiking rib
15, thereby to enable substantially full pene-

tration and holding power of the spikes 16

as indicated in Fig. 1..- :

" "Phe mictal constituting the spiking rib 15
may or may-not enter into the calculations of -

the present bar for area -and physical prop-
erties, andin the latter instance said rib will

reinforcement for thie foot flange. In either

event, however, it is desirable that the head -

and base portions of the bar -disposed -re-
spectively above and below the neutral hori-
zontal axis of the bar and designated in Kig.
2 as @ shall be substantially balanced, as to

their physical properties or ratios.of metal =

distribution, particularly as regards the mo-

ment of inertia, the static moment, and the-
Tocation of the-eenter lines of stress .~

and the center of
sections ’

gy

Moréfﬁer,‘i’t-‘ is desirable that-the present '

bay-shall have a low: produet of -inertia
value and a high polar moment of-inertia,

and. that-the same shall approach- geomet- 3

rical as well ‘as- analytical symmetry, to
which end the head 10 of the present bar is
formed to extend osly a relatively short dis-
tance outwardly beyond the outer face of the
web 11 and a materially greater distance in-
wardly beyond the inner face of the web,
thereby in relation to the particular shape
of the bage of the bar, to preserve an analyt-
ical balanee or a substantial balance of the
physical properties of the portions of the
bar above and below the horizontal gravity
axis thereof, and inwardly..and outwardly
of a vertical neutral axis b, as well as to pre-
serve substantial geometrical symmetry Dbe-
tween said portiens. In explanation of the
expressions “product of inertia” .and “polar
moment of inertia” these may be defined re-
spectively ‘as follows:— - : BT
The product of inertia of a plane area
with respect to two rectangular axes is the
quantity .of summation, which is the sum of
the products formed by multiplying each
elementary area.by its coordinates. :

about any gravity axis.and the moment of

inertia abeut an axis at right.angles to. the -

first chosen axis. .~ o o
~That the-present bar, as reégards its shape,

and rot -considering: the':rig 15 which, a8

gravity of the respective

- The polar moment of inertia in any sec-.
tion is the sum of the moment: of inertia.

-7

o

" constitute what may be termed an-additional - '
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heretofore stated, may or may not-enter into
the calculations of the bar for area and
strength, is substantially geometrically sym-
metrical is evident from Figs. 1 and 2 by a
comparison of the shape of the head 10 there-
of with the shape of the base 12 thereof, and
that a bar having the section of the present
bar may be. analytically symmetrical or sub-
stantially balanced, i. e., balanced in respect
to its'effective physical properties above and
below its horizontal gravity axis, respective-
ly, is evident from the approximately cor-

“rect dimensions .and calculations for tha ef-
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fective physical properties thereof, as fol-

lows (disregarding the metal in "the rib

15)— ‘ :
Prior bar (dotied lines)

. * Above axis Below axis
Moment of inertia (T) .o ____2 __ 7.20 7.07
Stress balancing ratio g ) 1.57 1.55
Static moment (S)_____;-___S__;__ 4.58 4.57
Centers of gravity ratios K)‘“ 1.39 1.40
Area (A).___. 3.30" 3.27""
2 Produet of inertia ‘minus .91 .
Present bar (full lines)
: . Above axig Below axis
Moment of inertia (I)...._J.__ . __ 6.48 6.42
Stress balancing ratio g )i 1.60 1.60
Static moment (8).._.____" SR 4.04 4.02
Centers of gravity ratios X)--, 1.30 1.35
2,987 2,977

Avea (A).__ . - T

. Product of inertia minus 1.355

Referring now to Fig. 8 of the drawings,
it will be cohserved that the splice bar illus-
trated in this instance and designated gen-
erally as B is similarto the bar illustrated
in Figs. 1 and 2 with the exception that the
spiking rib 15* extends outwardly beyond
the edge of the rail flange and is slotted for
the reception of the spikes. . As in the. case
of the bar illustrated in Figs. 1 and 2, the
metal of the rib 15% of this bar of the extend-
ed foot flange type shown in Fig. 8 may or
may not be taken into consideration in” the
calculations of the bar for physical prop-
erties. Also, asin the case of the first men-
tioned bar, it is evident that the bar of Fig:
3 1s substantially geometrically symmetri-
cal. Not considering the rib 152, the calcu-
lations for physical properties of this lat-
ter bar are the same as given in respect to
the bar illustrated in Figs. 1 and 2, the es-
sential difference between said bars heing
that the vib 15 of the bar first mentioned is

disposed inwardly of the edge of the rail

flange, whereas the rib 152 of the second men-

tioned bar extends outwardly beyond the.

edge of the rail flange.” In each instance,
however, the bar comprises what may be
termed a major portion consisting of the
head, the web and the base or foot flange
lying inwardly of the edge of the rail flange
and which is substantially geometrically and
analytically symmetrical, and which is pro-
vided with an outwardly directed relatively

s thin ‘spiking and reinforcing rib.

Now, by a comparison of the calculations
of the present bar with the calculations of a
prior bar of the same general type, it is evi-
dent that by the utilization of substantially
an equal amount of metal in each instance,
the present bar is possessed of approximately
the same, effective physical properties as the
prior bar and at the same time is possessed
of the extremely desirable and important
feature of an outwardly extending, relatively
thin spiking-rib which enables substantially
full "penetration and holding power of the
spikes, .. ‘ S

In view of the foregoing it is manifest that
the rib 15 or 15* of either of the present bars,

70,

80

whether-same is oris not taken into considera: -

tion in the calculations of the respective bars,
may be extended without affecting the essen-
tial physical properties of the bars, and thus,
as illustrated in Fig. 4, a present bar desig-
nated generally as C and of either of the types
Ulustrated, is adapted to have the outwardly
directed rib thereof extended in the form of a
plate 18 to underlie the rail, thereby to reduce
the strains on the joint bolts and to maintain
the outer face of this joint bar in a vertical
position.  -In this connection it will of course,
be understood that if desired the section of
this bar may be modified so that no bending
strain could come in the much reduced sec-
tion 18. . e
“In each of the embodiments of the inven-
tion herein illustrated it will be noted that
the joint is inclusive of an abrasion plate 19
underlying the rail. The use of an abrasion
plate, however, is optional.
Without further description it is thought
thatthe features and advantages of the inven-
tion will be readily apparent to those skilled

‘in the art, and it will of course be understood

that changes in the form, proportion and
minor details of construction may be resorted
to, without departing from the spirit of the
invention and scope of the appended claims. -

Iclaim:—= - S

1. A rail splice bar comprising a'substan-
tially geometrically symmetrical major por-
tion inclusive of a foot flange, and a rib form-
ing an outward extension of said foot flange
and of materially less depth than the portion
of thelatter included within the substantially
geometrically symmetrical portion of the bar.

2.. A rail splice bar comprising a substan-
tially. geometrically symmetrical major por-
tion inclusive of a foot flange, lying entirely
within the outer edge of the rail flange, and 2
rib forming an outward extension of said foot
flange and of materially less depth than the
portion of the latter included within the sul-
stantially geometrically symmetrical portion
of the bar. - -

3. A rail splice bar comprising a substan-
tially analytically symmetrical major portion
inclusive of a foot flange, and a rib forming
an outward extension of said foot flange and
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of materially less depth than the portlon of
the latter included within the substantially
analytically symmetrical portion of the bar.

4. A rail splice bar comprising a substan-
tially anaxytlcalb symmetrical major portion
inglusive ot a foot Hlange lying entlrely with-
in the outer edge of the rail ﬂancre, and 2 rib
forming an outward extension of said foot
flange ‘Lnd of materially less depth-than the’
*)01t10n of the latter included within the sub-
stantlally funlvmcally sy mmetmcal portlon of
the bar.

5. A rail splice bar havmd a hlgh moment
of inertia anda low product of mertia Va]ue,
and inclisive of a foot flange, and a 1ib of
less depth than said foot flange forming an
outwq rd extension of the Iqtber ’

6. A rail:splice bar lymcr enitirely within
the outer edge of the rail flange and having
o high moment of inertia and a low product
of 1nert1a value and inclusive of a foet flange,
and a rib'of less depth than said foot flange

- formmg an outward extension of the ]a’cter

7. A rail splice bar comprising a major
portion having a high polar moment of inertia

“and a low plOdhC‘t of inertia value and in-

clisive of ‘a foot flange, and a rib’ of less .

- depth than said foot ﬁfmge forming an out-

Ward éxtension of the latter.

'8.-A rail splice bar having a high polar'
moment of inertia and a low product of i inertia

value and inclusive of a foot ﬁande and a rib
of lessdepth.” =

9. A rail splice bar comprising a substan—
tially analvt 1callV symmetrical major portion
inclugive of a foot flange, and a rib of materi-
ally less depth than said foot flange forming .
an outward extension of the ].’Lﬁm, said rlb

: bemo extendad to underlie the mﬂ

4

45

10. A rail splice bar comprising a substan--
tially anaIV tically symmetrical m mor portion
inclusive of a foot ﬂanoe lying entirely with-
in-the outer edge of tbe rail ﬂar\oe and a rib
of materially Tess depth than said foot flange
forming an ontward extension of the por’mon
of said foot flange included within the sub-
stantially analytlcallv symmetrical portion

" of the bar ald r1b bemcr e\rtended to underhe

the rail.- :
11, A rail splice bar compmsmsr a magor
portion having a h1gh moment of inertia and

~alow product of inertia valie and ‘inclusive

of a foot flange, and a rib of materially less

R depth than said foot flange forming an out-

e
G

ward extension of the poxtlon of said foot _
flange included within the major portion of -
the bar and extended to underlie the rail.

In testimony WhereOI T hereunto afﬁx my

. 51gnature
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