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| 'peratus by means of which the flexure of a
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J' OSEPII ERNEST COLAS,
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AF’PARATUS FOR RECORDING FLEXURE OF RAILWAY-RAILS, 8&C.

SPECIFICATION forming part of Letters Pe,tent N 0. 646 ,067, dated March 27, 1900
| : Applmetmn ﬁlec'L OGteber 15 \ 1897 Seriel Mo. 656,280, (No medel )

To @ll whom it may concern:

Be it known that I, JosEPH K ERNEST COLA%
a citizen of the Repubhe of France, remdmw

in Creil, Oise; France, have invented cer-
tain new and useful Improvements in Appa--
ratus for Recording the Flexure of Railway-
“Rails and Sw‘nelmﬂ' Passage of Trains, (the |

same being the eubgect metter of Letters Pat-

ent in France No. 261,263, dated November

13, 1896,) of which the followuw is a Spemﬂ-
Ca tlon

This eppheatmn has f01 1ts obJeet an ap-

railway-rail on passage of a train can be meas-
ured, so as to ascertaln the working of the
rail. Thus eomperetwe diagrams can be

drawn from which can be deduced conse-.

quences very important. as regards the best
section of rail to be adopted and the intervals
between the sleepers to be determined, so as

- fo present the best eondltmns for the str uc-
- ture of the permanent way. Abthe passage

of each axle there is a movement of the tracer.

By measuring the corresponding ordinate the
amount of shoek caused by the passage of this
axleis measured. The weight carried by this

- axle being known, 1t can be seen if the meas-
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ured ordmete corresponds to the effort pro- !

duced. If the ordinate is greater, this indi-
cates some defect in the Wheel-tlre "
This apparatus c
the deflection of the rail on passage ot a train.
The principle of the apparatus is based on

the multiplication by leverage of the relative
flexure between two given pomts of a rail un-

der the weight of the engines and of the car-
The free end of the long arm of the
lever carries a tracer, the movements of which
draw a diagram on a travelmﬂ' sheet of paper,
which may be on a muatmﬂ' drum or on a
moving table.

The accompanying dmwmwe shew embedl- 1

ments of my lnventlon

Figure 1 is a diagram of the leverage. Kigs.
2, 3, “and 4 are respectively an end elevetlen
plen and side elevation of one embedlment
of my apparatus applied to measure the rela-
tive flexure of two points of a rail. Figs. 5,

6, and 7 are respectively a cross- seet1on 1011--

mtudlnal section, and horizontal seetmn of
the registering ap yemtue of Figs. 2, 3, and 4,
Ol &8n enlm oed scale. Ifig, 818 a t1aneverse

‘the following principles:

can also serve to measure

tus. Figs. 9 and 10 are respectively a side

'elevetmn and partial horizontal section of a
modification, and Fig. 11 shows thé appara-
tus .‘:111‘&11“‘6(1 to measure the ﬂe‘mre of thé

rail reletwely to a sleeper. |
The apparatus is constructed aeemdmﬂ to

| section of the axis of the registering appara-

55
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Let A O B Fig. 1, be a lever movmﬂ‘ in a

vertical plene around the pivot O, the long

arm O B having itslength 1nver1ab1e and 1et
us assume that the lenﬂ th of the Short arm be
varied and the different points A A" A*becon-
sidered. It will beseen that onlowering thesé

points by a constant amount they wﬂl de-

scribing small circular arcs, come to a str alnht
line pelellel to A O and 1eeeh respectwely, |
the points d a' a°.

‘ments of B will be the circular ares B B’ B B

The couespondinﬂ' mnove-

B B3 The maximum movementof B will be
oiven by the point of the short arm situated

at a distance from O equal to the constant

amount by which the points A A’ A® are low-
ered and will be a quarter of the circumier-
ence of a circle whose radius is O B.

the movement A? aﬁ is given by

OB RBO

Y bemﬂ‘ the lenﬂ'th of the line Q ¢?and R the

lenﬂth of O B. O A%and O B being known,
B3 C can be measured on the diaﬂ'rem traced
by my apparatus, it being observed that for
such slight deflections as occur in practice O
a* and 0 A? are substentlallv equal. The

7_0 
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The
length of the half-chord B? C being known }

30

probable error in measuring the line B3°C be- |

ing the same, whateverits 1e11frth the length
of A2 ¢? will be more aceur etely deter mmed

as the ratio %{ 18 less.

In order to measure the flexure of arail at
a given point, the registering appliance 1is
ﬁxed as shown in Fws 2, 3, end 4, to the rail
at a pomt as near as posmble to the point of
supportof the rail—for instance, the sleeper.

The registering appliance (shown . sepa-
rately on an enlerﬂ‘ed scale in Figs. 5, 6, and
7) consists of a box D crossed by an axis K,
which at one end carries the tracer I and at
thie other a small eccentric-pin G. The box
D is fixed to the rail by a supportH, extend-
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ing beneath the rail and held to it by a clamp
in two parts I I'. A tracer F, responding to
the deflections of the rail, moves in front of
a drum J, uniformly rotating, the drum be-
5 Ing carried by an arm I, fixed to the box D
or cast on it. The tracer moving over the
paper which covers the drum draws curves
showing the successive flexures by means of
the following arrangement: A bar L, having
1o aright-angle bend, is fixed at the point where
the flexure is to be measured by jaws K’ K'.
This bar is connected to the pin G by a uni-
versal joint. For this purpose the end of bar
L has bolted to it a eylindrical box M, having
15 its axis vertical. Inside this box is a cylin-
der N, which can turn with slight frietion
around the axis of M. Through N there is a
horizontal cylindrical hole perpendicular to
its axis and parallel to the planeof I.. This
20 hole receives a Dblock P of the same form,
which can turnaround itsaxis. Another hola
perpendicular to the axes of N and P recejves
the pin G of the axis E. (See Fig. 8.) Owing
to this arrangement the position of the box 1) |
25 relatively to I does not require delicate ad-
justment, the block P, which engages the pin
G, being capable of yielding in.the two direc-
tions, vertical and horizontal, insuring the
connection of the two parts of the apparatus,
30 even if the axis of revolution of the bar T, and
the axis I differed in direction, clearance-
spaces belng provided in M and N to allow of |
the double movement. Moreover, owing to
- this arrangement the action of a wheel on the
- 35 railat the clamp K'is always transmitted nor-
mally to the pin G. The SCrew-cap S covers
the box M, the upper part of which contains
lubricant for the whole joint. This head is
screwed down after the appliance is put in

40 position.

In order to utilize the apparatus for an-
nouncing the passage of a train, two light
blades = «’ are fixed on the axis K, and when
this axis turns they rub along two metal

45 plates R R', insulated from each other, put-
ting them in electrical commu nication. The
plates B R'are connected the one to the line
and theothertoearthanda battery,an electric
bell beingarranged in the circuit, (See Iig.5.)

50 It is to be observed that the moving parts

are extremely light, thus avolding objection-
able shocks and vibrations during the work-
ing, for the mass of these parts being very
small, the vis viva produced at the moment

55 ot the flexure of the rail is very much re-
duced, and this allows the tracer and the rub-
bers to return to their position of rest as soon
as the action of the wheel ceases. |

If the apparatus is used solely for record-

6o Ing, the axis E, tracer I, and drum J alone
are required. If, on the other nhand, the ap-
paratusis used to announce passage of trains, |
the axis E; rubbers « 2/, and plates B B’ are
employed and the other parts can be dis-

65 mounted.

Under the weight of a locomotive or Car-

a

riage the clamps K’ K, and consequently the

846,067

bar L, follow the motion of the rail. The
box fixed at the other point also follows the
movement. The different points of the rail
where the clamps are fixed are unequally de-
pressed, so that there is a relative difference
of level produced in regard to the bar L and
the recording appliance, and consequently
the axis I is partly turned, movin g the tracer
and the rubbers. The tracer then draws on
the paper on the drum a diagram represent-
ing the relative flexures multiplied due to the
passage of the successive wheels. In dealin g
with railsof different section and welightthese
flexures are studied and there can be deduced
the mode in which they respectively act un-
der the pressure of a given train. During
the flexure.of the rail the rubbers ' move
over the contacts R R’ and close the bell-cir-
cuit. -

Kigs. 9 and 10 show a modification of the

carrangement of the axis K, by means of which

the short arm of the lever on which the flex-
ure of the rail acts can be varied. TFor this
purpose the axis K has outside the box D a
piece ¢ ¢, provided with a mortise ¢, in whieh
the pin ¢ of the eccentric-pin G’ can be moved
to any position desired, according to the sen-
sitiveness which the apparatus is to have.
The pin G is held in position by a nut and
lock-nut.

When the flexure of the rail relatively to a
sleeper is measured, a like apparatus is nused;
but the box D is fixed on the sleeper, as shown
in plan in Tig. 11, the clamp I I’ being then
dispensed with. |

Thisapparatus can also be used to measure
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the flexure of a fish-joint. Ior this purpose .

the bar I. may be fixed to the fish-joint.

LThe operation is as follows: The bar I, be-
ing rigidly attached to the rail receives at
every pointa vertical movement equal to that
of the rail at X' K, transmitting the differ-
ence between the movements at the two points
I and X' of the rail to the eccentric-pin, which
18, 1u effect, a very short arm on the shaft, an
arm whose length is lessthan the diameter of
the shaft. TFigs. 9 and 10 show more clearly
that it is an arm. The movement of this
short arm is multiplied by the long arm on
the same shaft of which the pencil or tracer
at the end, bearing against the cylinder, reg-
1Isters the movement. This cylinder is de-
signed to carry a sheet of cross-ruled or other
paper and be turned by any of the means
usual in this type of machines. The ordi-
nates of the curve traced on the paper will
then indicate the deflection of the rail on an
enlarged scale, the horizontal distances indi-
cating the periods of time between deflec-
tlons represented by different points of the
curve, which periods of time will be propor-

tional to the distances between the wheels of

a train.

I claim as my invention—

1. An apparatus for measuring the flexure
of railway-rails, comprising a lever having
short and long arms, means for communicat.
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N, said plug having a hole perpendicular to

| 646,067

inﬂ' the movement of flexure from the rail to |

the short arm, the long arm of the lever car-
rying a tlaeer and mechamsm for holding a
record-sheet to receive the tracing therefrom

2. The combination of a pwotal axis K hav-
ing along lever-arm I’ and a shortarm, means
for communicating the movements of the rail
to said short arm, and an mterposed univer-
sal joint.

3. The combmatmn with axis E and eceen-

tric-pin G constituting a short lever-arm, of

an arm L for commumcatmn‘ motion thereto

and an interposed universal 3011113 comprising
a box M -fixed to said arm, a cylinder N in-
closed therein, a cylindrie&l plug P on an axis
substantially perpendicular to said cylinder

its axis for receiving said pin G.

4. The comblna,tlon with axis E, long le-
20 ver-arm F and a shor't lever-ra,rm and means

for varying the length of said short arm, con-
sisting of an interposed frame ¢ having a, mor-
tise d and means for clamping the short arm
in said mortise, whereby 1t may be ad;]usted
longitudinally thereof |

5. The described circuit-closer comprising
a box D, an axis E passing through said box,

| means for connecting said :—ins to the mil
‘whereby deflections of the rail cause an oseil-

lation of said axis, conta,ct_-pieees R R insaid

30

box, and contact-arms « «' fixed on sald axis

and movable thereby into or out of contact
with said contact-pieces.

In witness whereof I have hereunto swned '

| my name in the pmsmce of two subscnbm 35 -
witnesses..

g OSEPII ERNEST COLAS

WltﬂebSGS‘

| JULES ARMENGAUD Jetmeaﬁ
EDWARD P. MAOLm.m
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