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lo all whom it may concern:

Beit known that I, WiLLiaAM G. WATTSON, a |
citizen of the United States, residing at Tap-
pan, Rockland county, Stft,te of \Tew York,
lmve invented certain new and useful Im-
provements in Railway Signal Systems, of
which the following is a %peclﬁeauon

My invention lelate% to railroad signaling
systems; and it consists in an improved ap-
paratus for running and pl‘oteetmn railroad-
trains.

In the accompanying drawings, in which

- like reference-signsrefertolike pm*t% through-

20

out the several views, Figure 1 is a dmﬂra,m
showing the arrangement of signals and oper-
ating dewces upon the tlack on which the
T,I_“L‘;“'el 1S in one direetion or as in double-track
systems. Ifig. 2 is adiagram showing my im-
proved system applied to a single-track road.
IFig. 3 shows thesignals arranged in duplicate,
and Kigs. 4, 5, and 6 are details of a form of
signal. Tig. 7 is a- perspective view of an-

-- other form of signal.
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My invention COIJbIStS in an a,ppm*atus sub-
stantially as hereinafter described for divid-
ing the track to be protected into blocks or
sections and distributing signals throughout

the length of each block, the series of signals ;
for each block being connected together either

mechanically or electrically, so that they may
be operated simultaneously. The chief ad-
vantage of such a system is that a train may

- becontrolled notonly at theinitial pointof the
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block, as heretofore, but at any part through-
out its length.

Another important feature of the present
invention is the employment of lamps at each
signal along the track for the purpose of in-
dicating the condition of the block at night.
By the employment of lamps in connection

- with my system of signaling the operation of

trains in tunnels is rendered quite as safe
and easy of manipulation as upon other por-
tions.

Another feature of the invention consists
in arranging the blocks in pairs with a single

- controller for manipulating thesignalsin each

other block of the pair, the controller being

- 80 arranged that the signals in either or both

“block the signals m

blocks may be. set at “ dmwer ”? and in either

- atmoqphel*

“clear track,” it being, however, rendered im-

' possible to 111(11:3&‘[@ “clear track ” at the same

time upon both blocks.
My invention furnishes an absolute blocik-

signal system which provides for a space of

track at least the length of one block between
all trains moving in the same direction upon

“which a continuousseries of swn a1 indicates

“danger.” DBy means of this system it IS

practicable to make the blocks quite short, 1t
desired, and run- trains at high speed and at

very short intervals with absolute safety.

The length of the sections or blocks will be
dependent upon the distance or time that it
is desired to keep the trains apart or,in other
words, upon the volume of the traffic.

It often happens with the ordinary system

of block-signals in which but one signal 1s
used for each block that an engineer will fail
to observe the true condition of the signalin
passing, either on account of em*elesssne%s or
color - blindness or through a defect in the
signal or on account ot the condition of the
Under my system the signals
are continuously visible, and it is almost 1m-
possible for a mistake Of this kind to occur,
particularly at night when a clear track is in-
dicated by a row of lights throughont the en-
tire section and an betructed track indicated
by the absence of light. The contrast be-
tween these conchtlmm is so glaring that
should both the engineer and ﬁr*eman be
stricken down the othet' trainmen and pas-
sengers acquainted with the system of sig-

'nahnﬂ' would immediately notice that the train

was in danger if the lights were out and stop
it. Thus 1n tunnels and when running
through the night the simple rule would be
“run when lichtsare burning ” and “stop 1m-
mediately when lights are out.”

If by any possibility two trains should ac-
cidentally get onto the same block, it is pos-
sible by thIS system to stop them both in any
part of the block if the error be noticed in
time. Suech an oceurrence of course would be
impossible with trains running on the main
line when my system of signaling 1s in use;
but it might happen that a train coming from
a siding or branch line would take the main
track when the block was occupied by a main-

may be set to indicate | line train.
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As above stated, the blocks are preferably
operated 1n pairs; but it will be obvious that
any section or block may be operated inde-
pendently or that any number of blocks may
be controlled from a central station.

By the term “larap” as used in this specifica-
tion 1t 18 intended to cover any form of light-
producing device, such as electrie, gas, or oil
lights, said lmhtq bemﬂ‘ of any desired color.
Tn this speelﬁeatlon electric lamps and elec-
trically-operated signals will be deseribed to
illustrate my invention, as in practice they
are more easily controlled than othel‘ forms
of devices.

In Fig. 1 is illustrated by diagram a see-

‘tton of a track in which the travel is all in

one direction, as indicated by the arrows.

The letters A B C D indicate blocks, and a b |

¢ d indicate the signals, arranged along the
different blocks, respectively. The blocks A
and B form one pair and the blocks C and D
another. Asshown,thesignalsareconnected
by electric circuits a” " ¢’ d’, and the power
is furnished by dynamos E or other suit-
able sources of electricity. For each pair of
blocks there is a single signal-controller T,

consisting of a device for making and break-

ing the circuits. This device is shown in
the form of a plunger f, operated by lever
77, the said plunger carrying spring-contacts
12 J connected, respectively, to the poles of
the dynamos.
containing the terminals ¢ ° of the circuits.
Midway between the terminals ¢ d?® are a
pairof non-conducting blocks 7% At the ini-
tial point of each block a large signal X may
be employed, similarto those now in use, this
signal being also included in the electric cir-
cuit of each block, if desired. As shown,
these signals X consist of semaphore-arms
which normally indicate “ danger;” but when
the circuit for the block is complete the sig-
nal X, simultaneously with all the other sig-
nals, is made to indicate that the track is
clem* the movement of the semaphore-arm

'being controlled by a magnet in the circuit.

The small signals a 0 ¢ d may be of any suit-
able construction, there being always a lamp
for a night-signal. In tunnel% of course, the
lamp alone should be used. In Figs. 4,5, and
6 a form of signal is 1llustrated in detail
which 15 useful elther as a day or night sig-
nal. In these figures, 1 indicates an electne
lamp,and 2 a ta,rﬂ'et Supported upon a frame
3. The target 2 is revoluble and is turned by
means of a sewmenml gear 4, which is oper-
ated by a manﬂet 5, In cirenit with the lamp,
and meshes Wlth a pinion 6 upon the target-
spindle.
normally to indicate “danger;” but when the
circuit is completed the nmfmet attracts the

-segmental gear, which turns the pinion and

causes the target toindicate that the block is
clear.

The operation of the system as thus far de-

475,955

A being the one first reached when the travel
1s in the direction of the arrow. 'T'his is the.

normal condition of each pair of sections
when no train ison either section, and to per-
mit a train to enter the block A freely. When

-the train reaches the end of the block A, the

cireult 0’, which immediately sets all the sig-

nals a to “danger ” and all the signalsb to in-

(icate that the block Bis elear,and the train
1s thus permitted to proceed, being protected
~as long as it remains in the section B by the
~entire series of signals a or the absence of

“signal-lightsonsection A. If notrain is upon

- the section D, the section C will be found

~tion C. As it is obvious that a frain can un-

clear, and the train may proceed; but if the
section D be occupied the series of danger-
signals ¢ will be encountered upon the sec-

~der this system be stopped anywhere in the
- section, 1t 1s unnecessary to have * distance”

~or “overlapping ” signals.

It will be under-
stood that the movements of the trains are

- communicated to the operators who control

- the circuits either by pe:
. the line between the pai

sons stationed along
rs of sections or an-
tomatically—as, for instance, by tappets upon
the rear ends of the trains making or break-

. 1ng electrie circuits by means of track-instru-

ments arranged at the junctions of the blocks

- or by electrical track connections.

These contacts slide in a box |

In Fig. 2 my system is illustrated as ap-
plied to a single-track road. With the sys-

tem of Dblock-signaling now in use it some-

times happens that a train passes a station

where it should have been held for orders or
where 1t should have taken a siding, and

. thus accidentally gets beyond the control of

the operator at the station and the train-dis-

- patcher, while at the same time another train
-which has the right of track is ahead of it
- and also between it and the next telegraph-
i station.
.ent a collision is almost inevitable, and to

Under these circumstances at pres-

. this cause a large amount of accidents may

- be attributed.
tor signaling the train-dispatcher and the op-
'* emtors at the stations on either side of the

With my approved apparatus

:two trains have complete control of every

trmn.s
-aceident prevented.

- portion of the track, and by setting all of the

at “dann'er” both
may be immediately stopped and an
In many other ways my

sienals at said statmns

- Improved system will be found valuable upon

- trolled by independent circuits.
A spring 7 serves to hold the tal oet |

single-track roads.
In If1ig. 8 I have shown a single section or
block of track with two series of signals con-

"This ar-
rangement may be adopted where extra pre-

| CELUEIOHS are desired to be taken to prevent

' not affeet the other.

..':

seribed is as follows: In Fig. 1 section A is | erated by a single controller.

accldents, as in tunnels and near large cities
where the traffic is heavy. These encmts
are supplied with -current from distinet
sources, so that a defect in either circuit will
They are, however, op-
In said ﬁn‘ure

shown as clear and section B blocked, section [ II represents the controller, which is qulte
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- k" areresistances placed inshunt-cireuits and
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similar to that heretofore deseribed,and need
not be taken up in detail. I and K indicate
the dynamos, and 7 and & the cirenits. 7 and

come 1nto use when the main c1remts are cut
out by the controller 1.

The present invention is pecuha,lly mlu- '.

able as a means for signaling in tunnels and

at night, in which cases the la,mps serve the

donble purpose ot indicating that there is no
train occupying the track and also lighting
up the roadway, so that other obstacles are
rendered visible. By this means many acei-
dents which ocecur from the track being
blocked by rocks, trees, or other débris from
hillsides may be prevented |

It will be obvious that the broad features
of my invention may be carried out by many

varieties of apparatus,and I therefore do not
intend to limit myself tothe precise construc-
tion and arrangement of parts herein 111115-
trated and descrlbed

In Fig. 7 1 have shown a lmnp 10 with an

' open-mded casing 11, the back 12 of which is-

painted dead black on the 1inside, so as to pro-
vide a dark background for the lmnp - This
form of signal is sulmble for either day or
night work, the lamp being distinetly visible
in the d&y-tune even in the strongest sun-

light against the black background.

“What I claim is—
1. In a block-signal system, the blocks each

provided with a series of signals distributed

throughout its length, said blooks being ar-
ranﬁed in pairs, and a switehing device for

each pair,said device being construeted toset

at “safety ” the signals of one block at a time,

“the signals of the remaining block being si-

multmeously al “danger, »” substantmlly as
described. --

2. In a block-signal system, the blocks ar-
ranged in pairsand each provided with a se-
ries of electrically-operated signals distrib-
uted throughout its length, a qepm*ate elec-

trie circuit for the signals of each block, and

‘a switch common to the cireuits of each pair

of bloeks, said switeh being arranged to make
and break said circuits 3lternately substan-
tially as described.

3. In a bloeck-signal system, the blocks ar-
ranged in pairs and each provided with a se-
ries of electrically-operated signals distrib-
uted throughout its length, an electric cireuit
connecting “the signals of each series, an elec-
tric genemtor for each pair of blocks, and a
switeh arranged to throw the current from
the creuemtor into the circuit of either block

| substantmlly as described.

4. In a block-signal system, a pair of con-
tiguous bloeks, ach having a series of elec-
tr 10&1137 Opemted signals distributed through-
out its length and a circuit for said signals,
an eleetric generator for said circuits, amd 3}
switch consisting of the terminals d? ¢® of the

block-eireuits, intermediate non-conductors
7%, movable spring-terminals upon the gener-

ator-circuit, and means for shifting said ter-
minals to contact with the terminals of either
block-circuit or the intermediate non-con-
ductors, substantially as described.

5. In a block-signal system, the blocks ar-
ranged In pairs 'md each provided with a sep-
ELI'.‘FL’[G clectric circnit, aswiteh common to eaci
‘pair of circuits, and combined day and night
signals distributed throughout the 1@1:1?1;11 of
each block, said signals each consisting of a
target operated by a magnet in the circuit,
and an electriclamp also in the cireuit, where-
by they are operated siinultanceously, substan-
tially as described.

In testimony whereof I have signed my

‘name to this specification in the presence of

tWwo %ubscrlbmfr mmcsses

WILLIAM G. WATTSON.

VWitnesses: |
JOS. B. STEWART,
WM. H. MEEKS.
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