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ROBERT HINCHLIFFE,

OF CHICAGO, ILLINOIS.

RAIL=-JOINT.

SPECIFICATION forming part of Letters Patent NO_. 609,101, dated Augustllﬁ, 1898,
Applicatien filed March 9,1896, Serial No. 582,400. (No model.)

To all whom it may concern:

Be it known that I, ROBERT HINCHLIFFE, a
citizen of the Umted States, residing at Ch1-

cago, in the county of Cook and State of Tlli-
-nois,haveinvented certain newand useful Im-

provements in Rail-Joints; and I do hereby
declare the following to be a full, clear, ELﬂd
exact description of the mventlon such as

will enable others skilled in the art to which

1t appertaing to make and use the same.
This invention relates to an improved de-

vice for connecting the meeting or-abutting

ends of railway- I'.%LﬂS to form a contmuous

the rail, and thereby plevent deﬂeotmn and
secure a,n even hne cLlOllﬂ" the smface of the

- rail.
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causes a vertical load on the rails, tending to
force them downward. In addltlon to thls
on a curve there is a lateral foree tending to
move the outside rail sidewise. The ralls are
therefore subject to the action of two forces
acting at right angles to each other.
tical only acts on a straight line and both
forces together on a curve.
ties, &e. that form the road-bed have to be of

such a Slze as to meet the requirements of
weight per car, as well as the number and
speed of trains makmn' up the traffic passing

overthem. The weak points of the track are

- the joints, which are always found-after some
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use to be depressed below the ordmary level
To remedy this evil and to main-
tain the rails at their proper level throun ﬂ'hout_'*

of the rails.

their entire length the present device was in-

vented. Asa meansto thisend the fir st thing
18 to ascertain the strength of the railin sueh |
terms as to represent a known quantity, and,

second, to design a joint of equal smennth

that will safely bear the vertical load and re-

sist the lateral bending action already men-
tioned. Structurally Lhe larger portion of
the material of the railisin the head or tread.
This is to allow for wear, as well as strength.
The next largest p01t1011 is in the ﬂanﬂ'e or
base and Lhe remainder is in the web

The ver-

Therails, joints,

In -
ordinary rails over forty per cent. of the steel
forms the head, over thirty per cent. forms the
flange, and the balance forms the web. The

!

bending “action.

_tram are on the ra,ll between the ties, the rail
‘is subject to a shearing strain.: ‘When the
W heels are over the ties, the strain is a erush-

flange.

tension,

| shear or the crushing effect of the load. All

rails are laid on ties spaced a certain distance
apart. DBetween such tiesthe rail has no sup-
port and must be strong enough to resist all
 When the wheels of the

ing one.  For rails of above proportion, and
in fa,ct f01 all rails, the strength to carry a
load depends upon the dIStELI]CB between the
tread and the bottom of the flange and is in

:}__propm tion to the cube of this distance within
trackway, and has for its object to provide a |

joint that will be as strong or stronger than

certain limits. The sti fness of the rail side-
wise depends, eh1eﬂy, on the width of the

pendent upon the distance between its outer
parts, as stated; but this is only within cer-
tain limits, for 1f the rail is made too high the
web will be too thin and would bend undel
the load, just the same as a-column is made
larger and heavier to carry the same load as
1ts lenwth 1s increased. KExperience has sug-

.frested certain proportions for given Wew‘hts
-'of rails which are recog 111zec1 among 1&111 Gad—

men as standards.

~ In searching for data mnecessary to calcu- -

It will be thus seen that the load that
a raal of a given weight will bear in either

| direction can be ﬂ*reatly modified and is de-
On all mllways the movement of a train |
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late the stlenﬂ*th of a beam or rail there are -

certain funcuons? technically called ‘‘mo-

ments,” which are preliminary in all inves-

tigations of this nature, which when once as-
'eertamed determinethe problem to be solved.

The first step is to find the neutral axis, which
1s usually the center of gravity, which in a

the Web as much farther from the base, meas-

‘uring from the center of the height, as the

he&d and flange d1. The

fer in plopoltlon

line along the web cor 1esp011d1nn' to this posi-
‘tion is ealled the ‘‘neutral axis,” because the

‘rall, owing to the usual pr oportions already -
‘stated, is nearer the head and is situated in

Qo0
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molecules at this line are not sub,]eet to any

stress except that of weight when the rail i 18
loaded, as théy are e:s_a,etly between the upper -
part in compression and.the lower part In

The same method of reasoning ap-
plied to a joint will determine its d1men510ns. )

to carry a given load with just as much cer-
tainty. It being understood that the rail is be-

chief function of the web is to sustain the | ing treated as a beam, the plates forming the

100
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joint, the subject of this invention, are be-
ing treated as girders of short span to bridge
the gap between the rail ends. The two
problems in this connection are the form and

‘dimensions of the plate and the mechanical

means of attaching them firmly and readily
to the rails. Now the rail is uniform in sec-
tion and is consequently of the same strength
throughout its entire length, and it only re-
mains to construct a joint of the same or
greater strength—probably about twenty per
eent more—rto allow for punching and possi-
ble defects and to properly connect it to the
rails to effectually bridge over the gap be-
tween them and so mal{e this point as strong
as any portion of the rail.

- Having found the required depth of the
plates forming the joint in the girder form
and distributed the material to resist lateral
strain, it is only necessary to find the length

- required, which depends upon the shear of
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itself and of the flange of rail and the method
of connection. The shear of the rail has to
be considered, because the deflection at the
joint-plates from a load at the middle is re-
sisted by the flange of rail at the end of the
joint, which is thus subject to shear or to a
punching action. The power of the flange
to resist this action depends on the distance

from the end of rail or on the length of joint

within small limits, just as a lever applied to
a load depends upon the position of the ful-
crum for the power or weight applied. The
stress on the fulerum depends on its position
with reference to the load and the power ap-
plied. The nearer to the load the greater the
stress. If the fulecrum is moved farther
away, a given power will lift less, and in gen-
eral the load that a given force can move with
a lever is proportioned to the length or dis-
tance of the fulerum.. From this it will be
seen that the load on a joint is concentrated

~at the gap between the rail ends, tending to

45

- the fl
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bend it at this point downward. Thisdown-
ward tendency is resisted by the joint-plates

‘at-the center of their length and at their ends

by an upward reaction. They tend to carry
ange of the rail along with them, caus-
ing a tendeney to shear the 1 flange. From the
center of the joint to its end is the fulerum
in the lever, which can be varied at pleasure
within certainlimits. Calculation shows with
regard to the strength of the flange the sate
length of the joint. The material in this de-
vice is therefore distributed to resist the
strains to which it is subject throughout its
length and breadth, as well as to resist the
bending action around acurve. Itsfunction,
therefore, is to unite the rails which 1t joins
into one continuous rail.

So far the joint has been treated as an en-
gineering matter. Its mechanical phasesare
its manufacture and proper connection to the
rails. - With reference to its manufacture it

can be rolled, like a rail, between suitably-

shaped rolls, of steel or any other material
It is completed in a roll and |

that will roll.

609,101

there is no other process to be gone through
except cutting to length and punchm o, which
is common to all ]omt plates and is therefore
no more.expensive. To connect this device
to the rails, the plates are fitted to the rail
between the head and flange and around and
underneath the flange, as shown, and are se-
cured there by bolts. If the funection of the
bolts was to resist the action of a vertical load
only, fewer would answer;
the vertical load it is subject to a bending
strain on a curve, as already stated. These
strains are resisted by the bolts, which are
the fulerum of the levers, and their strength
is proportioned under these conditions to the

strength of the joint, which from the distri-

bution of the materialin the plates isstronger
laterally than the rail. Its form also ﬂ*ix es
it a certain elasticity, resulting from the load
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but in addition to

8o

being conveyed to the vettmal portion of the

plates through a deflected line. Itisadevice
intended for all rails in ordinary use, of what-
ever form or section or for whatevel purpose,
and is entirely independent of the ties, as 1t
lies wholly between them. This device 1s
complete in all its details, and as the result
of careful study of the eondmons under which
it is applicable to resist the strains to which
1t will be sub,]e(,t will be of great service to
railroads in keeping a road in good condition
by prolonging the life of the mil and by in-
creasing the sm:ety and comfort of the passen-
gers by minimizing the chances of accidents
th1 ough ther emoval of the existing weakness
at all 3011:1’[8

In the construction shown unlimited
strength is attainable without making the
joint unduly large or bulky. It isa brldﬂ'e
in the fullest sense of the term and is de-
signed, like the rail, on the same principle as
a bea,m or girder for vertical and lateral

strains, the lattel occurring more espeemlly-

Oon curves.
The joint being as strong vertically and as

stiff laterally as the body of the rail the

weight on the wheels will be equally dis-
trlbuted and unequal loading of the tles a.d-
jacent to the joint will be a,vmded Weak
joints are the cause of the depression always
observable at the rail ends. The depression

‘causes hammering on the rails by the moving

train, which loosens the earth and lowers the
contignous ties, producing endless expense
in maintenance of way, as well as everlasting
injury and probable disaster to the rolling-
stock. Remove the cause by the introduc-
tion of a joint that will hold the rails rigidly
in line and yet allow for expansion and con-
traction and a remedy is at once obtained for
the above serious objections.

Figure 1 is a side elevation showing joint-
plates applied to a rail-joint, bolts being
omitted from two bolt-holes. Fig. 2 is an

end view of joint-plates, showing 1&11 In sec-
tion and bolts as they would appear in such
end elevation,

The companion joint-plates A A follow the
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95

100

105

I10

115

12C

123

130




IO

15

609,101

outline of the rail where they are in contact
and when secured in place occupy the rela-
tive position shown with referencetothe dif-
fent parts of the rail B. The vertical parts
a @ of the

ot the flange or base 0, and these parts a a
shown have upper and lower ribs e ¢’, such
ribs being well known in railway-rail joint-
plates. The surfaces in contact of the upper
parts of the plates are beveled to fit the cor-
responding beveled surfaces of the rail-head
and flange-base and wedge into place. The

plates are secured to the rail by bolts C, pass-

ing through the web 0% From the bases of

the upper parts a o the plates extend out-

~wardly around the flange edges of the rail,

20

forming the middle rounded-shoulder parts
a «', then run back closely to and under-
neath the flange, then turn down vertically,

- forming the lower parts a? ¢?, and then turn
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1n Ifig. 2. _
action of bending on a curve, as already ex-.

Inwardly, meeting in the vertical plane pass-
ing through d’ d’, forming a chamber ¢ be-
tween them. The lower webs a?of the plates
are shown as about midway of the horizon-

tal width of each plate, measured from end

of rib €® to rounded shoulder. 'The webs

¢ a® of the plate are therefore in about the

same plane, insuring vertical stiffness, and
the ribs projecting from said webs a® toward
each other about in contact under the rail
and the bolts holding all firmly-in place se-
cure lateral strength and stiffness.

LThe tongues or shelves ending at d d, on
which the base of rail rests, are formed in
the process of rolling and may have a space

between the points d d to draw the plates in

closer contact to rail. The lower parts of

‘the plates a* ¢* are held in place by bolts D,

passing through from side to side, as shown
The bolts C and D also resist the

plained. It will be noted that the in and out
bends of the center parts of the plates pro-

vide a recess A for the flange of the rail and

inclose the surface thereof both above and
below. The joint-plates will be proportioned

in their dimensions and the material in them

will be distributed according to the sizes,
shapes, and weights of rails.

rail is unlimited. There will therefore be no
limit to the depth of the joint except that of
convenience. c | S

T'he upper parts a a of the joint-plates be-
tween the head and flange of rails are sub-

Ject to a compressive stress only, like the
head of rail, while the lower parts a® a? be-
low the rail are subject to a tensile stress
The middle por-.

only, like the flange of rail.

tion «' is subject to several strains at the
same time.

from the upper part a to the lower part a?

and owing to its J form undergoes a bend-
ing strain and a compressive stress. It is.
in the line of the neutral axis and. is there-

fore subject to both compressive and tensile

plates fit in between the underside
of the head 6 of the rail and the upper side

| vertical load.

are rectangular in outline.
tend toward the web of the rail above the
flange. The ribs e ¢® extend into contact
As the joints
will lie between the ties, the depth below the.

It transmits a part of the load

| stresses. While the 111_iddle'portion of the J

(asregards length) is undergoing a compress-

ive and bending action from the load, tend-

ing to deflect the plates at the center, the

]

.
-
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ends of the portion tend to open out, owing

to the reaction of the flange in resisting the
load. The neutral axis by preference passes
through that portion of the plate, which fa-
cilitates calculation and forms a distinet di-
viding-line for the compressive and tensile
stresses. In calculation the J portion forms
no part except to transmit a part of the load
and the opposite lines of stress and to resist
bending action. S

As already stated, the bolts play an impor-
tant part in resisting deformation besides the

75
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. This arrangement holds the
abutting ends of the rails in a firm grip, pre--

vents any lateral or vertical motion between.
the rails, gives great stiffness to the joint, and

forms practically a continuous rail. Its use,

therefore, will remedy the hammering be-

tween wheelsandrail ends,prevent the loosen-

90

ing of the earth and the consequent depres-.
sion of the adjacent ties; increase the life of-
the rail, and materially diminish the wear and -
tear on rolling-stock and lessen the probabili-.

ties of disaster. 'The manner of investigat-:

95

ing the principles governing the action and -

strength of this joint, together with .the de-
ductions determining the form and distribu-

tion of the material, are entirely new. In no

other specifications involving a similar pur--
pose can analogous reasoning be found. = .

It will be observed that the parts or webs a -
a* of the joint-plates are substantially in the
same vertical plane. 'I'he lower parts or webs.

a® of the plates extend the full length of the -

105

plates. The bolts D, which extend through
the lower parts or webs a® of the plates, are-

below the rails, and the outer pair of such
bolts have locations near the ends of the
plates, where they have a long leverage from

the joint of the rail. .The plates are dupli--
cates and reversible and, seen in elevation,

when drawn together below the flange.

The ribs e ¢’ ex-

Having thus described my invention, what.

I claim as new, and desire to secure by Letters

Patent, is— .. R |
- 1. Therail-joint plate deseribed, consisting
of the metallic piece, rectangular in outline,-
‘having webs @ «*® in substantially the same
plane, and having the inwardly-projecting
ribs ¢ ¢, the rounded-shoulder middle part.

o', and the ribs €? e® below said rounded shoul-
der, the web o joining the under flange of the
‘middle part ¢’ at about midway of its width,
sald plate having the bolt-holes above -and
‘below the middle part, substantially as de--
seribed and shown. | o o
2. In a railway-joint, in combination with
the adjacent rails of a track, a pair of similar
Joint-plates, each plate having webs a, a? in-
| substantially the same vertical plane con-.

......
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nected by rounded-shoulder portions, the ribs
e, ¢, extending inward and fitting closely
&n‘amst the rail head and flange, the ribs ¢
extendmﬂ' inwardly nearly to eaeh other un-
der the 1"ai1-ﬂange and the ribs e° extending
toward each other from the lower edge of web
a?, the webs ¢? joining the under flanges of

. the middle parts a’ at about midway of their

I10

L5

width, thebolts extending through said plates
and the rails, and a pair of bolts extending
through the plates near the outer ends and
below the rails, all substantially as described.

3. The combination with the abutting rails

of arailway, of a pair of joint-plates, similar

to each other, rectangular in outline, having
upper and lower webs in substantially the

same vertical plane, the upper web having

upper and lower internal ribs extending in-
ward about to the web of the track at the

\

' junction of said track-web with the ]1ead and
flange respectl vely, the central portion of said

plates curving outward around the flange of

the track, the lower webs of the 301nt~plates-

having an upper and lower rib extending
inward about into contact below the tlacL-

flange, and the upper bolts passing through

the upper web of the track and of the 3011113—
plates, and the lower bolts passing through
the joint-plate webs below the track and be-
tween the ribs of the joint-plates, substan-

‘tially as described.

In testimony whereof I affix my signature
in p1 esence of two witnesses.

ROBERT HINCHLIFIE.

Witnesses:
L. M. FFREEMAN,
1. I3. COUPLAND
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