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To all whom it may concern:

Be it known that I, JosEPH CLAUDE
GEORGES MUGNIER, engineer, of the eity of
Paris, France, have invented Improvementsin
Railway Signal Apparatus, of which the fol-
lowing is'a full, e¢lear, and exact deseription.

My invention relates to signal apparatus
for railways in which the train itself controls
the line on the block system. Thesignals are
operated by mechanism which is put into ac-
tion by the train itself in such manner that
as the train enters on one seetion of the line
it will antomatically set the signal controlling
that section to danger or “line blocked” and
will simultaneously therewith release the sig-
nal controlling the section the train has just
passed (which signal it had previously set at
danger) and allow it to indicate “line elear.”

The apparatus comprises what may for con-
venience be termed treadle mechanism con-
sisting of an inclined lever arranged in prox-
imity to the linein position to be acted on by
the wheels of the passing train, a weighted

‘lever orstriker operated by the inclined lever,

devices on the signal post for retaining the
signal in its “line clear ” position and bring-
ing it to danger, together with a rocking le-
ver on which the striker acts to bring the sig-
nal to danger and simultaneously therewith
allow the signal in rear to fall to “lineelear.”

The invention is charactérized more par-
ticularly by the employment of a weight or
sliding piece which serves both as a circuit-
closer for an electrical cireuit which extends
from each signal post to the one next in rear
of it, and also as a means of releasing or trip-
ping a pawl which retains the signal at dan-
ger. Each signal post is of course provided
with similar mechanism and the weight acts
as a cireuit-closer or trip when in one or other
of its two positions, as hereinafter more fully
deseribed.

The invention will be described with refer-
ence to the acecompanying drawings, forming
part of this specification, in which—

Figure 1 represents, in elevation, one of the
signal posts provided with the mechanism of
my invention the parts being in their normal
position, that is to say the position they oc-
cupy before the signal is operated and the
line is clear. InFig. 2 the partsare shown in
the position they occupy when the mechan-

ism has been acted on by the train and the
signal has been brought to. danger or “line
blocked.” TFig. 3 is a plan of the latter fig-
ure. Kig. 4 is an elevation and Fig. 5 a plan
of the so-called treadle mechanism upon which
the train acts. Fig. 6 shows the position as-
sumed by certain of the parts at the moment,
the treadle is depressed by the train. Fig.7
is an elementary view, showing the mode of
connecting the several signal apparatus con-
trolling the different sections of the line.

A is an inclined lever or treadle placed in-
side of and rising above the level of the rail
but at a sufficient distance therefrom to clear
the flangeof the wheels. Thisleveris mount-
ed on one end of a rock shaft C which passes
beneath the rails and is adapted to be de-
pressed by drum B which would preferably be
mounted on the inside of one of the wheels,
eitherof thelocomotive ortender. Theheight
of the lever Aabove the rails is such that when
depressed theshaft Cwillberotated sufficiently
to operate the mechanism hereinafter referrad
to. On the other end of shaft C, there isfixed
an arm D which is connected by a rod E to a
weighted bell crank lever F, I, mounted on a
rock shaft H which is pivoted on a level with
the upper surface of the rails. The lever F,
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I, constitutes a striker and its long arm I is

set at an angle of rather more than forty-five
degrees to its short arm F. . The rod E which
connects the arms D and T is made in two
parts between which is interposed a spring
K for modifying the effects of concussion. To
shaft H there is fixed another lever arm I.
longer than and parallel to the arm F. This
arm L is connected by a chain M to a dram
or chain barrel N on the signal post, upon
which drum chain M is wound in the reverse
direction to that of a chain Q by which a
weight P is-suspended. To the barrel N is
fixed a eurved arm R which controls an arm
S to which the signal arm V is connected by
a rod T, this said arm R being provided with
a friction rollerr rolling on the lever 8. The
drum is provided with a ratchet wheel W and
with pawlsy and z which serve to hold the
drum against the action of weight P.

3 is a weight mounted toslide freely in ver-
tical guides in the signal post. This weight
constitutes a trip for the pawl y and also
serves as a closer for an electrical circuit ex-

85

9o

95

ICOo




10

15

tending from one signal post to the one next
in rear of it, and 4 and 5 are spring catches
which engage the weight 3 when in its raised
position and retain it until they are with-
drawn from engagement with the weight, as
hereinafter described.

1 is a bent lever or rocker pivoted at 2 and
serving to project the weight 3 into its raised
position, when struck by the striker L

The action of the apparatus is as follows
and will be readily understood by reference
to Figs.2 and 4 of the drawings. Hereit will
be seen that the depression of lever A by the
train, rocks shaft Cthereby bringing the parts
D, F, L and I to the dotted positions D’ F/ I’
I’. This movement causes lever L to draw
on chain M and revolve the drum N, thus
raising lever R and permitting leverS to rise

- and setting the signal arm which is weighted
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at V to danger, as shown in dotted lines in
Fig. 1. At this moment therocker 1 which is
heavier at one end being relieved of the
weight I rocks on its pivot 2 to the position
seen in Fig. 6 and the weight or slide 3 falls.
This movement of the rocker 1 allows the
pawl 2z to engage with the ratchet wheel W
to retain the latter in place while the pawl y
is temporarily disengaged and maintains the
signal atdanger. Asthe drum B passes from
the treadle mechanism, the weight of the
striker I which has been raised, as shown, as-
serts itself and returns the parts D, F, L and
I to their original position, the strikerI byits
impacton the rocker 1 projecting the weight
3 up between the spring pressed catches 4 and
5 on the signal post by which it is retained.
The lever 1 also trips the pawl z from the
ratchet W and the absence of weight 3 allows
pawl y to again engage ratchet wheel W. In
this position the weight 3 closes the electrical
circuit extending to the signal protecting the
section of line which the train has just passed.
The moving of the signal to danger having
been thus produced by mechanical means, I
will now describe the means by which it is
subsequently moved to “line clear” immedi-
ately the train reaches the next signal upon
which it operates as above described.
Referring to Fig. 7 it will be seen that the
signal in the center is the one I have just de-
scribed as having been set to danger or “line
blocked,” its weight 3 having been raised and
having closed an electrical eircuit extending
to the signal post to the left in such manner
as to energize the electro-magnets and with-
draw the ecatches from the weight 8 which be-
ing released has fallen and tripped the pawl

-4 thereby allowing the weight P to assert it-
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self and through levers R and S and rod T
draw the signal down as shown in full lines
in Fig. 1.

The arrangement of the circuits of three
successive signal apparatus is shown in Fig. 7
in which the middle signal is shown at “line
blocked” and the two outer ones at “line
clear.” 8—8 are the line wires, 9—9, 10—10,
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11—11 are shunt circuits for the electro-mag-

nets of each signal respectively and in which
circuits may be placed an electric lamp or
luminous signal 12 whieh is brought into eir-
cuit by the weight 3 establishing connection
between the catches 4, 5. The lamp is thus
lighted when the signal is brought to danger.

The weight 3 is a cylindrical rod of copperor .

bronze, having circular nicks or grooves in its
surface so that it forms a ratchet with which
the catches 4 and 5 engage. As will be seen
the weight preferably has several nicks or
grooves to provide for the varying height to
which the weight may be thrown consequent
on the speed of the passing frain. Should
either rod E or other part of the mechanism
happen to break, the drum N becomes free,
and there being no longer any check upon the
action of the weight P the friction roller on
the end of the curved arm R will escape from
and release the lever S in connection with the
signal arm which being free to recover its
equilibrium will assume the horizontal or
“line blocked ” position and there remain un-
til the damage is repaired. The same effect
is produced should either the chain of weight
P or the rod T chance to break.

I would have it understood that the form,
dimensions and details of arrangement of the
various parts of the apparatus may be varied
without in any wise changing the nature of
the invention.

I claim—

1. The herein described automatically
locked and released railway semaphore signal
apparatus comprising a slide or weight 3 and
electric contacts to which the weight serves
as a closer at the proper moment, together
with the treadle-mechanism acted on by the
train and the intermediate parts for transmit-
ting movement to the signal apparatus as
specified.

2. The herein described automatic railway
signaling apparatus, consisting in the combi-
nation, with mechanism placed in proximity
to the line and adapted to be acted on by the
wheels of a train of the weighted lever or
striker I, F, the balanced rocker 1 the chain

- barrel N connected to the arm F of lever], F,

so as to be partially rotated in a direction in
opposition to a weight-P and provided with a
ratchet wheel W and pawls ¢ z, a vertically
sliding weight 3 serving either as a {rip for
pawl y or as a cireuit closer, spring pressed
catches 4, 5 engaging with the weight to re-
tain it in its raised position until withdrawn
from engagement with the weight, electri-
cally, substantially as herein shown and de-
scribed.

The foregoing specification of my improve-
ments in railway signal apparatus signed by
me this 29th day of September, 1892.

JOSEPHT CLAUDE GEORGES MUGNIER.

Witnesses:

Rost. M. HOOPER,
ALBERT MOREAU.
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