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UNITED STATES

PATENT OFFICE.

LOUIS C. WERNER, OF BROAD BROOK,

CONNECTICUT.

ELECTRIC BLOCK-SIGNAL SYSTEM FOR RAILWAYS.

SPECIFICATION forming part of | Letters Patent No. 605,941, dated June 21, 1898,
Application filed July 29, 1897, Serial No, 645,495, (No model,)

To all whom it may concern:

beltknown thatl, LOUIS C. WERNER, a citi-
zen of the United Smtes residing in Broad
Brook, in the county of Hartford and State of
Conneetieut, have invented certain new and
useful Improvements in Electric Block-Sig-

nal Systems for Railways, of Wthh the fol—
lowing 18 a specification.

ThlS invention relates to electric block-sig-

nal systems for ra,llwa,ys and 1t has for 1ts

main object the provision of an automatic
electric signal system of this type by means

of which when a train or vehicle is about to
leave a block a signal will be transmitted to
the engineer in the cab if the block in ad-
vance. of him is not clear.

Another important object of the invention

1at described, track in-

nal system such as tl

struments in the form of electrleal recorders |

having means for registering the passage of
each train onto a block In thls system a se-

ries of these recorders will be provided, one

for each block of a double-track road; and it
1s one of the principal objects of - this inven-
tion to furnish a recorder that will not only
indicate the passage of each train overa block,
but will also show whether an engineer has
entered a block prematurely with his train
after receiving a signal showing the presence
of another train on such block in advance of
him. The track instrument which I prefer
to employ for this purpose will be contained
within a closed casing at the side of the road-
bed and electrically connected with the tracks
and located in a suitable posifion. In this
instance 1t will contain a recording-tape,
which may be advanced in any suitable man-

ner and upon which records may be made by
-suitable recording devices, one such device

being provided for the purpose of registering
the proper passage of each train onto the
block and a second recording device for reg-
istering the premature passage of a train onto
the block after the engineer has received a

- warning signal Shown’w the track ahead

50

bloeked

Ingeneral itismy obJect to provide a safety-
Slﬂ"nal system in which when there is danger
ahead no matter in what form, a closed cir-
cult W111 be formed and a sw'na,l transmitted

to the cab of the engine, so as towarn theen- /|

| gineer.

With this purpose in view I have

llustrated herein the manner in which my
system may be adapted for use in connection
with different varieties of interfering tracks—-
such as switehes, crossovers, and overlapping
parallel tracks “the essential feature of this
portion of my invention being to connect the
interfering tracks in such a manner that all
of the track-sections will form a common
block each track of which will transmit a sig-

nal showing that it is blocked when a circuit
18 closed from any one of the tracks of such

common block.  Thisfeatureof my invention
I deem of especial importance, especially in
1ts application to sidings or switches and to
points where mdependent roads cross each

other.
18 to provide, in connection with a block-sig- |

Another feature of my automatic safety

55
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system is the provision, in connection with

switches, drawbridges, and other dangerous
points, of automatic electric circuit-closers

by means of which a circuit will be closed at -
‘the track and a signal transmitted to the en-

gineéer of an approaching train when any sec-
tion of the track system is shifted from its
normal position—as, for example, when a
switch i1s thrown to open the siding and to
close the main line, or when the dmw of a
bridge is moved from its normal position, or

'When the road-bed is rendered unsafe by sag-

ging—as, for instance, when there is a wash-
out at a culvert or trestle-work.

In the drawings accompanying and form-
ing part of this specification, Figures 1, 2,
and 3 are diagrammatic views of different sec-
tions of a double-track railway illustrating
my automatic block-signal system applied
thereto and also 5howmfr 1n connection there-
with various safety featm es, hiereinbefore al-
luded to, for protecting the sevelal tracks at
switches, bridges, &e.  Fig. 4 is an enlarged
detall plan illustrating, in connection with a
portion of the track at the beginning of a
block, a track instrument in the form of an
electricalrecorderforregistering the entrance
of successive trains into a block. Fig. disa

| detail 111ustratmo* a section of a 1eemdmrr-

tape on which sueh movements of the trains
are registered.
side elevation of a tmek and vehicle, 1llus-
trating a modification of my invention for use

in connection with a single-track road, and
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will be hereinafter described. Kig.71s a sec-
Fig. 3 is an en-
larged plan view of a portion of the bridge
and draw shown in TFig. 1 and illustrates an
automatic switeh for closin o the circuit at the
bridge when the draw is open. Iig. 9 1s a
similar view of the antomatic electric switch
for the track-switeh shown at the left in Ifig.
3. Iig. 10 illustratesin side elevation a modi-
fication of my invention, showing automatic
switches for closing the track-circuits at op-
posite ends of a track-section at a culvert
when there is a washout. Iig. 11 is a sec-
tional plan illustrating a modification of the
signaling device upon a train or vehicle as
adapted for use in connection with a single-

track road, and Fig. 12 18 an enlarged detail

in elevation, illustrating the signaling device
shown in I'ig. 2 at the highway-erossing.

Similar characters designate like parts in
all the figures of the drawings.

Referring first to IFigs. 1, 2, and 3, I have
illustrated three Scetlons of a double-track
rallway embodying my automatic block-sig-
nal system, » deswnatmrr one of the rails of

cach track, it bel_ng in thls case a continuons
rail or conductor, while 7’ represents the other
rall of the track and is in the nature of a sec-
rwal rail, forming insulated blocks. ITow-
ever, 1t should be understood that the ends of

the block-rails of each section may be insu- |

lated from each other in any desired manner.
At the end of cach block-rail +' I have illus-
trated herein at least one sectional condue-
tor, which may be a short conducting-wire,
such as ¢, located between the rails of the
track at one side of the center thereof and
preferably in a double-track construection
near the outer rail, this sectional conductor

“Dbeing in each 11‘1.81%11(36 electrically connected

with the block-rail of the block in advance of
1t, as by means of the connecting-wire 2,
shhown 1n said figures. This sectional con-
duector 1s in position to permit a traveling
contact-maker carried by a vehicle or tl‘ELllfl
movingalong the track fo make contact there-
with and ela%e a circult to a signaling device
on such vehicle to indicate to the engineer at
the entrance ol each block whether there is
danger ahead. This contact-maker is indi-
cated m Fig. 2 by ¢ and is electrically con-
nected with the return-circuit through the
rall » by the axles or wheels of the vehicle in
the usual manner, the circuit of the vehiele
mgludmf‘f therein “L signaling device, &11(311 as

, and 1}1eferablV ) battery, as b.

" Tt will be obvious that when the contact-
malker ¢ travels over the sectional conductor
> at the end of the block a ¢ircuit thereto will

1)0 closed from the block in advance of the

train, 1f there isa trainon the preceding block
o1 mwh an obstruction as will close Lhe circuit
at the track by bridging the rails » and .

-

Ilence it will be seen that at the end of each

block the engineer of the train will be notified
il there 1s danger ahead by the transmission

‘recording deviece m.

| this device being in the present case a single-

stroke bell or gong which will give an ::"Ll“ldlble
sienal., As hereinbefore ﬁta,ted I employ in
cannectlon with the bloch-swn&hnw system

just described electrical 1"ecorders so located

and connected as to record, preferably on a
moving tape, the passage of each vehicle or
train onto a block, these recorders being so
constructed as to register the improper or pre-
mature entrance of a train into a block after
it has received a signal warning it that such
block is not clear. One of these recorders
should be employved for each block on the
road, and each should of course operate inde-
pendentl} of the other.

The recorder which I prefer to. employ in
connection with my system 1is illustrated, on
a large scale,in detail in I'ig. 4 and embodies
as its essential elementstwo recording devices
operative by electromagnets controlled by the
passage of trains, one of these devices operat-
ing to record the proper passage of the vehicle
and the other the improper passage of a train
or running of the engineer past the signal, a
recording -tape and feeding means therefor
being also contained within theé casing within
which I deem it advisable to inclose the work-
ing parts of this track instrument. The re-
corderis designated in a general way by Iland
the casing b) C. Within this casing I have
illustrated two electromagnets e and ¢, the
former of which is the primary electromagnet
and the latter the auxiliary one, they control-
ling, respectively, primary and auxiliary re-
cording devices, (designated in a general way
by mand m'.) The primary electromagnet of
each electrical recorder is in this case in cir-
cuit with the two rails » and 7 of its bloclk,
and the circuit will usually include a source
of electrical energy, such as a battery 5, lo-
cated within the casing C. As there i1s but
one break in the circuit to the electromagnet
e, and this at the track, it will be obvious that
on each passage of a train onto the block with
which such recorder is connected the traclk-
rails will be bridged and the circuit at the
track closed, thus causing the energization of
the electromagnet e and the operation of the
This recording device
comprises as its essential features, in the con-
struction herein shown, an angle-lever, one
arm 6 of which carries the armature 7 of the

electromagnet, and also a switeh 8, the fune-

tion of which will be hereinafter described,
while the other arm of the angle-lever (desig-
nated by 9) carries the recording member
proper, which in this case is in the nature of

a puncturing or perforating member 10, pref-

erably havingasharppoint. Theusualspring
12 will be employed for retracting the arma-
ture of the electromagnet after the latter is
deénergized, and this may be controlled by an
adjusting device 13.

The 001:15131‘110131011 of the ::mulmry recording
device m' Is substantially similar to that of
the primary recording device m, except that

of a signal to Lhe signaling device in his cab, 1 the arm 9" thereof is shﬂ*htly longer than the
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arm 9 and the puncturing member 10’ is set
slightly to one side of that shown at 10, so
that the two puncturing-points will perforate
the tape (shown in Fig: 4) at different points
in the width of the tape and also at different
points in the length thereof; but it will be
noticed that the puncturing members are lo-

cated 1n fixed positions relatively to each
other, and hence the punctures in the tape
will have a corresponding relation. The

other parts of the recording device m' (not | m

referred to specifically herein) are designated
by the corresponding numerals of the same
parts of the recording device m, appropriate
prime-marks being e_mployed In connection
therewith.

Any suitable means may be employed for
limitinﬁ' theretractive movements of the arms

9 and 9’ a half-link being shown at 14 for
1;1115 pur pose All of these parts are suitably
mounted within the casing C, two supports
being shown at 20 and 21’, respectively, on
which the several operative parts just de-

- seribed are carried.
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The eircuit by means of which the running

of atrain past the warning signal is 1eeorded |

1s not closed directly through the rails 7 and
" by the wheels and axles of the train, but
by the passage of the contact-maker { of the
train over a sectional conductor c¢’, corre-
sponding to that shown at ¢ for each block,
but located slightly in advance of the latter

and preferably at the point of junction of

two adjacent blocks. This sectional. con-
duactor 1s eonneuted in this case directly to the
electromagnet ¢’ by means of a conductor 25,
and the oppos1te side of the circuit, which i 1s
connected to the continuous rail 7, has a sec-
ond break therein controlled by the switech
S of the primary electromagnet ¢’. This will

be evident by reference to Kig. 4, in which

two contacts 26 and 27 are shown the former
of which is connected with the electromagnet
¢, while the latter is connected with the rail
7 by means of a conductor 28. When the
block 1s clear, the armature 7 will not be at-
tracted by the electromagnet e, and hence
there will be a break in the circuit to the sec-
ondary electromagnet ¢’ not only at the track,
but also a second break at the contacts 26 and
27; but when the armature 7 is attracted the
switch 3, spanning the contacts 26 and 27,
closes this second break and thereby permits
the making of a circuit thl ough battery b by
the br 1dn'1nn* of the rail ' and the conductor
¢’ in case an engineer should run past the
signal with his 131::‘1,111 while there is another
train ahead of him on the block. It will be
obvious, therefore, that the secondary re-
cording ‘device cannot be actuated unless the
circuit of the primary recording device is
closed and that the operation of the second-

ary recording device 1s dependent upon the

prior oper ation of the primary recording de-
vice, thus assuring the proper oper a,tlon of
the several parts of this track instrument.

Erom the foregoing description of the sev- | if the engineer runs onto a block of the rail-

magnet e.

| eral circuits at each track instrument it will
‘be seen. that while I employ both sectional

track-rails and sectional condueting-wires for
each block yet all of these p&lts—wz the
rail # and Lhe wires:¢c and ¢'—are eonnected

directly or indirectly with one another to

form, with the corresponding continuous rail

! block circuit controlling the operation of

the primary register or 1eeord1n0' device di-
rectly and con trolhnﬂ‘ conjointly Wlth the pri-

mary register the opemmon of the secondary
register or recorder. It will be apparent, of
course, that not every portion of the block-
circuit is brought into play on each passage

70
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of a train onto a block, but some portion of

such block-circuit always will be affected by

suchrunningof thetrain. Moreover,although
the construction and organization of the sec-
tional conducting-wires and rails shown here-
in are preferred by me, yet the sizes and po-
sitions of these several sectional conductors
may be varied so long as the essential feature
of a block-circuit embodylnﬂ* Sectlonal con-
ductors is retained. |

For the purpose of recor dmn the action of
the devices 10 and 10" I prefer fo employ a
traveling tape, (designated in a general way
by T,) which may be mounted upon a carrier-
reel 30 within a casing C and fed forward by

means of a feed-reel 31 near the other end of

said casing. Detweenthesetwo reelsthetape
may be guided by means of a guide-roll 52,

over which said tape passes between parallel

guides 20" and 21, forming parts of the sup-
ports 20 and 21. These parallel guides have

registering perforations or clearance-spaces

in a,hnement with the respective puncturing

| devices 10 and 10’ in order to permit the 1&13—
ter to pass freely through the tape when oper-

ated.
Intheconstr uetwn s'how nthe only function
of the recording device m/' is to puncture the

tape T'; but the recording device m not only
serves to record indications on the said tape,

but also to feed the latter forward one step at
a time on each energization of the electro-

effecting this feed 1novement comprise a
ratchet-wheel 35, secured to the spindle 36 of
the feed-wheel 31 an arm 37, loosely mounted
on said spindle and carrying at its end a feed-

pawl 8§, and a connecting-rod 39, joining said
arm and the arm 6, it being obvious that the

feed movement does not take place until the

electromagnet e is deénergized and the arm 6
retracted by the spring 12. A spring-pressed

stop-pawl, such as 40, may be employed for-

holding the ratchet-wheel. agmnst return
movement

While I have described the actuation of the
recording-tape as being accomplished in this
instance by connections from the armature
of the electromagnet ¢, I do not limit myself
to the construction illustrated, but may make
use of any feeding means or clockwork for
advancing said tape.

- It willbeclearnowthat
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way prematurely three circuits will be closed
before he passes by the entrance to the bloek,
the first of these being the circuit closed by
the bridging of the track-rails by the train
ahead of him, the second being the cireunit
closed by the contact-maker fof his own train
traveling overthe sectional conductore,which
will of course ring the gong 2 and warn him
that the section in advance of him is blocked,
while the third is the circuit completed by
the passage of the contact-maker ¢ of his own
train over the sectional conductor ¢’, all of
which will be clear by reference to the draw-
ings.

In the construction shown herem 1t will be
noticed thateachtrain or vehicle carries there-
on not only a signal device or bell, but also
a battery 0, which constitutes a source of en-
ergy for operating 'said bell to receive the
warning signal and also to energize the elee-
tromagnet of the auxiliary recording device
to opemte the latter.

I have hereinbefore referred to that fea-
ture of my invention which has for its ob-
ject the protection of the blocks of a single
or double traclk line from collision with ve-
hicles moving or standing upon interfering
traclk- SLCtIOl’l‘S, and in Figs. 1,2, and 3 1 hm"
shown the application of this feature of the
invention for protecting several varieties of
interfering tracks. |

In Ifig. 1 the tracks of the double - track
railway overlap and run parallel with each
other across a bridge, (designated in a gen-
eral way by B,) the two sets of rails » and +'

being connected, as shown in Fig. 1, by bond-

wires 45 1n such a manner that the two sec-
tions of the two tracks at this point are elec-
trically connected to form parts of a common
block the cireunit of which is normally open
at the track and will be closed by the pres-
ence of a vehicle on either track.

It will be obvious that if a train is on one
of these tracks of the bridge such fact will be
signaled to an approaching train or trains
on adjacent blocks, whether such trains be
on the same track or different tracks, thus
completely protecting all approaches to the
bridge.

In Fig. 2 T have illustrated the application
of this feature of the invention to an inter-
section or crossover at the juncture of fwo
double-track roads. In this case all of the
rails of the different tracks at the junecture
are preferably insulated {rom one another,
as indicated at 40, and the adjacent blocks
of all of the tracks are electrically connected
with one another to form a common block.
The bond-wires which I prefer to employ for
this purpose are illustrated at 47, 47, 48, 48’,
49, 49, 50, and 50, the conductor 47’ being
connected to conductors 49" and 50, the con-
ductor 47 to the conductors 49 and 50, the
conductor 43 to conductors 49 and 50, and
the conductor 48" to the conductors 49" and
50'. Dy means of these cross connections I

605,041

| blocks adjacent to the juncture with one an-

other in such a manner as to form a normally

open circult for all of said blocks; but when

a train is on any one of the blocks adjacent

to this junetion a circuit will be closed which

will include all of the eight adjacent bloeks
and the engineers of all trains approaching
the crossing from the next adjacent block in

any direction will be warned by their signal-

bells 2 of the presence of the train ahead.

In Fig. 3 I have illustrated the application
of this feature to a single track having a sid-
ing. As is well known, cars are sometimes
left standing on the 51(:1«3 track in such posi-
tions that one of the ends thercof projects
over or too close to the main track of the road
and this causes what are known as ‘‘side-
wiping” collisions when a train passes by on
the main track. Inordertoprevent this, the
siding, the rails of which are designated by s
and s',isdivided into sectionsinsubstantially
the same manner asisthemnain trackin form-
ing the block-sections, the end sections of this
siding being of such length that if the end of
a car is in position to interfere with the main
track the inner rail of the siding and the end
section of the outer rail will be ht 1d oed by thc
wheels and axles of the car.

It will be evident thatif a car is on the cen-
tral section of the siding there will be no dan-

ger of collision with a train on the main line.

Tn order to warn the engineer of an approach-
ing train that a car on a siding 1‘)1‘0]6@8 over
the main track, the rails r and 7 of the main
track are ri-ivided into 1nsulated sections at
the points of intersection with the siding, as
shown 1n Iig. 3, and the inner sections of
theserailsare connected with ad jacent blocks
by means of bond-wires 150, 150/, 151, and
151" to form continuous conductorb which
will beineluded in a common block.
ner rail s of the siding is connected with the
rall » of the main track by a bond-wire 52,
and the end sections of the outer rail s’ of the
siding and the adjacent bloclk-rails of the
main track are also bonded by means of wires
53 and 53', so that all of the interfering rails
of -the two tracks are connected in a common
block. As cars standing or moving on the
central section of the siding will not interfere
with the operation of the main line, it will be
apparent that i1t need not be included in said
block; but if a car is on one of the end sec-
tions of the siding the circuit of the common
bloclk will be ¢losed and the connections illus-
trated will permit the transmission of a sig-
nal to the engineer of a train on the adjacent
block at either end of the switch.
Reference has been made hereinbefore to
the employment,in connection with my bloel-

signal system, of safety devices in the form of

automatic electric switches or circuit-closers
forclosing the circuit at the track on the shift-
ing of atrack-section from its normal position,
the switches being used for the purpose of
closing the circuits of approaching trains to

am enabled to electmcally connecet all of the | warn the engineers and prevent derailment
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of the train and similar accidents by such
shifting of the track.

In Fig. 8 I have illustrated in detail the |
device that I prefer to employ in connection
with the drawbridge shown in Ifig. 1. Inthis
case the draw is a horizontally-swinging one
and carries a boss 61, with which a resilient
contact-arm 60 on the fixed portion of the
bridge isadapted tocobperate. Thecontact-
arm 60 has a boss 60, corresponding to that
shown at 61 and normally engaging there-
with for the purpose of holding the switch-
arm off from the contact 62, thlouwh which
11 18 adapted to close a cir eu.1t at the tracks
on the swinging of the draw away from its
normal position. Thecontact 621isconnected
with a econductor 63, which in turn is secured
to the outer or block rails 7’ of thetwotracks
crossing the bridge. Inasimilar manner the
letCh-dlm 60 18 eleetucally connected to a
conductor 64, joining the inneror continuous
rails  of these tracks. It will be clear now
that on the opening of the draw the switch-
arm will be released and will close the circuit
at both tracks, thus assuring the transmis-
sion of & signal to the engineer of a train ap-
proaching on either track. The sections of
each rall crossing the bridge are discontinus-
ous and will be electrically connected in some
suitable manner when the draw is closed, a
yielding switch-arm 65 and contact 66 bemﬂ'
shown herein for making the proper connec-
tions at such time.

It will be obvious that the devices em-
ployed at the opposite end of the draw are
substantially the same as those shown in

- Fig. 8.
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In Fig. 9 T have illustrated the manner in
which the main line may be protected when
the siding is open, this view being a detail of
the devwe iHlustrated at the left- hand end of
,..;he siding shown in Fig. 3.

Any suitable means may be employ ed f01
throwing the movable rail at Fig. 9; but I
have illustrated herein a switch- rod 67 COon-
nected to said rail and also having secured
thereto at the outer end therecof a link 68,
which in turn is pivotally connected to a
crank-arm 69, secured to a shaft 70, jour-
naled in suitable bearings and having fixed
thereto an operat1n0'-leve1 71. In the POsi-
tion shown the link 68 and crank 69 are on
the dead-center, and they will be also on the
dead-center for the opposite extreme p051-
tion.

A yielding contaet -arm 72 is secured to the
switch-arm 67 and moves therewith and is

-~ adapted to be carried on to a fixed contact 73

60

the siding.

when the movable rails are shiffed to open
The fixed contact is connected
by a eondnetor 74 to the bond-wire 151, and
the cireunit-closing contact-arm is similarly
connected by means of a conductor 75 to the
sectional rail of the next adjacent block, so
that on the opening of the siding a circuit at
the track will be closed, which will permit

the warning of the engineer in the cab of an |

Wl

approaching train in the manner hereinbe-
fore SDeelﬁed

of the siding (shown in Fig. 3) are substan-
tially Similar to those jusb deseribed, a de-
talled description of thesame will not be nec-
essary.

In Fig. 10 I have illustr ated the manner in
which a cireuit may be closed at opposite ends
of a track-section at a culvert in case of a
washout. In this view two counterweighted
switch-arms are shown at 80 and 80, respec-
tively, these preferably being pivoted to the
ties and connected by means of a wire 81, on

Ags the switeh-throwing and
electrical-switch devices at the opposite end
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which welghts are strung in any desired man-

ner. In this case the weights 83 are carried
by pointed rods 84, having eyes at their upper
ends, through which the wire 81 passes, the
pointed ends-of the rods being driven into the

earth to maintain the weight and rod in their

normal position. Theswitch-arms 80 and S’

cooperate with fixed contacts 82 and 82, the

fixed contacts being in electrical connection
with one of the track-rails and the switeh-
arms with the other. It will be obvious now
in case this section of the track sinks, by

the making of the track-circuits at opposite
ends of said section,and thus permit the trans-
mission of the usual warning to an approach-
ing train, the tension on the wire due to the
pull of the weights when the track sinks be-
Ing sutlicient to operate the circuit-closers 50
and S0'.

In Fws 6 and 7 I have illustrated a modi-
ﬁCELthll of my invention which may be em-
ployed in connection with a single-track road.
In these views two sectional conductms ¢ and
¢’ are shown, and these are connected alter-
nately with the block-rails at the beginning
and at the end of each block, they bemn 10-
cated at opposite sides of the center of the
track, so as to coOperate, respectively, with

two contact-makers ¢ and ', carried by a ve-

hicle movable along the track. It will be
clear by reference to these views that the con-
tact-maker ? will make traveling contact with
the sectional conductor ¢ and recelive indica-

tions from the block in advance of it when

the vehicle is moving in the direction indi-
cated by the arrow, while if the train is mov-
ing in the 0pp0$1te direction the contact-
maker ¢ will make traveling contact with con-
duectorc¢”. These contact-makers carry auto-
matic circuit - closers, (designated, respec-
tively, by 85 and 85',) which are positioned

9o

reason of a washout, the weights 83 will cause
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s0 as to cooperate with fixed contacts 36 and

86’ to close a circuit to the signaling device

‘or bell 7 alternately, according to the direction
~When the train

of movement of the train.
is moving toward the left, as seen in Iig. 0,
the switch-arm 85 when on conductor ¢ is held
against the fixed contact 86 to close the cir-
cuit of the bell through conductor 8§87, while

{ when the train moves in the opposite direc-
tion the switch-arm 85'is broughtinto engage-

ment With contact 86" to .close the :circuit
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through the conductor S7'. Tt will be noticed

that when ceither of these switch-arms closes

the eircuit the contact-maker of the other in
passing over the sectional conductors at the
other side of the track will hold the switch-
arm, whiech it carries away from its cooperat-
ing contact- terminal, and prevent the closing
of Lhe cireuit. DBoth contact-malkers When_
not in engagement with the sectional condue-
tors will, in Lhe construction shown, be freely
E;Il%pended and both circuits thr ounh the bell
will be broken.

In Itig. 11 T have illustrated a modification
of the invention in which the contact-malkers
{ and 1" are connected directly with a pair of
signaling devices 2 and 2', the return conduc-
tors of which are preferably connected to an
axle of one of the trucks, separate batteries
O 0" heing employed for these Dells, whlch
should of course he of the “suwle-stwke
type and preferably will have dlferrent tones,
can distinguish which
bell 18 struck When he receives a W:;u'ning—sig—
nal, I'wo bells are employed for the purpose
ol enabling the engineertoreceive indications
not, only from the block in advance of him as
his train goes on to such block, but also from
the block behind him as he goes off from such

block, one giving a signal from the block

ahead and the other a swnal from the block
in the rear.

It will be &ppment that both in the con-
struction shown in Figs. 6 and 7 and in that
shown in Ifig. 11 the eontaet malkers which
are loecated 1espeotwely‘ in advance of the
forward axle of the pilot-truck and in the rear
of the rear axle of the tender are so positioned
as topermit them to Opemte properly,whether
the engine is running fm‘wmﬂ or backward
on 4 5111*"—"10 traclk.

In Fig. 12 I haveillustratedin det ail the con-
struction of the device 1llustrated diagram-
matically in IFig. 2 for giving warning Of the
approach ot a 1;1‘51111 toward a hl”‘hW \y or grade
crossing.  I'his device will pr GIG"i_*ELbly be
mounted upon a suitable mast and controlled
by the ecircult from a long sectional conduc-
tor ¢, with which the contact-maker ¢ is
adapted to make traveling contact.

- In the construction shown a conductor 90
connects a solenoid S with the sectional con-
ductor ¢'’, while the wire 91 connects the
other terminal of the solenoid with the block-
rail +'.  The core 92 of the solenoid is in this
construction connected to one arm 93 of an
angle-lever pivotally mounted in a suitable
casing S’ on top of the mast M, the other arm
93" having at its end a switch member 94,
adapted to bridge a pair of contacts 95 and
05, controlling a local circuit including a
battery ' and a bell 2”. At the outer end
thereof the arm 93 carries a segmental gear
06, which meshes with a corr cspondmﬂ' Seg-
ment 07, secured to a double semaphore-arm
or stop-—bom'd 93, which when the solenoid is
energized will be thrown to a horizontal po-
sition to indieate danger, and when the so-

| Ienoid is deénergized will assume the posi-

tion shown in Fig. 12.

In order to provide for night-work, I have
illustrated a bracket 99, adapted to carry a
pair of lamps L and L', the former of which
has a red light and the latter a white light.
These lanterns are so positioned that the Two
blades of the double semaphore-arm 95 will
be at opposite sides of the lanterns. When
the semaphore is in its clear position, it will
hide the red light and show the white light,
while in the danwer or horizontal poswmu

said semaphore vnll hide the white licht and
show the red light. The bell 2" (11].11.51,1'316{1
in this figure) is a vibratory one adapted to
ring continuously when the circuit thereto IS
closed

The operation of the System hereinbefore
described will be obvious. Xach train will
on entering a block close a track-circuit by
the travel of its contact-makerover the proper
sectional conductor ¢, and a circuit will be
completed from the battery on the train,which
will cause the sounding of a stroke on the bell
if there is another train on the block in ad-
vance of it, and the engineer will be warned
of the presence of such preceding train. Im-
mediately on the passage of each train onto
a block a circuit will be olosed by the bridg-

ing of the track-rails » and ¢, the circuit be-
ing from Dbattery 5 to the olectromammt e,
eenductor 23 to conductor 28, to rail », to rail
7', and back by way of conductor 24 to bat-

'tet‘y The energization of the electromagnet

e causes the opemtlon of the 1‘@001‘(1111(‘1‘ de-
vice m and the puncturing of the ta,pe T to
indicate the passage of the train. If theen-
gineer after receiving warning of the pres-

ence of a train on the block in advance of

him persists in running onto such block, a cir-
cuit will be closed from battery b to the con-
tact-maker 7, sectional conductor ¢, conductor
25, electromagnet ¢, conductor 28, contacts
26 and 27, (whl.ch are then bridged by the
switch §,) conductor 28, rail 7, and axles of
the vehicle, back through the electromagnet
of the bell 7 to the battery, the energization
of the electromagnet ¢ causing the making
of a record on the tape T at one side of tnm
made by the recording device m. |
- The operation of the various safety devices
for protecting the block system has been fully
described herein. In connection with these
safety devices, however, it should be stated
that when a warning has been received by the
engineer of danger ahead by closure of the
circuit at the track the nature of the danger
may be indicated, if desired, by varying the
number of breaks in the circuit.  In Kig. 2,
for instance, the engineer receives at the en-
trance to each block a warning-signal of two
strokes by reason of the travel of a contact-
maker over the sucecessive sectional conduc-
tors ¢ and ¢’, while at the approach to the
highway-crossing he receives a signal made
up of three strokes of the bell,dueto the travel

| of the contact-maker over sectional condue-
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torse, ¢',and ¢’ _
be applied to the approaches to bridges, rail-

road-crossings, &e.,in the same manner to in-

dicate the nature of the danger ahead.
Having described my invention, I claim—
1. In an automatic electrie block-signal sys-
tem, the combination, with a track having a
sectional conductor forming insulated blocks,
of a vehicle movable dalong said track; a pri-

mary electrical register controlled by a block-

circuit; anda separately-operative secondary

electrical register controlled con jointly by the

primary I‘Gf"'lbtel‘ and a block-circuit.
2. Inan automatic electric block-signal sys-

tem the combination, with a track having a

sectional conductor fOPII]ll]O‘ insulated blocks
of vehicles movable along sald track; a pri-

mary electrical register for each block and
controlled by the block-circuit; and a sepa-
rately-operative secondary electrical register

for each block and controlled con;]olntly by

the primary register and the block-circuit.
“Inan automatic electric block-signal sys-
tem, the combination, with a track heving A
sectional conductorforming insulated blocks,
of vehieles movable along said track; a pri-
mary electrical recorder for each block and

controlled by the block-circuit; and a sepa-

rately-operative secondary electrical recorder
for each block and controlled conjointly by
the primary recorder and the block-circuit..

4. Inanautomaticelectric block-signal sys-

tem, the combination, with a track having a
sectional conductorforming insulated blocks,
of vehicles movable along said track, and

electrical recorders one for each block and

each embodyingseparately-operative primary
and secondary recording devices controlled
by the block-circuit, each secondary record-
ing device being controlled also by 1ts respec-
tive primary 1’-ecor~d1nfr device.

5. Imanautomatic electrlo_block—signal SyS-
tem, the combination, with a track having a
sectional conductor for-mmn* insulated bl ocks
of vehicles movable elonﬂ* said track; and

electrical recorders, one fo-r each block, and

each embodying a primary recording device

in a circuit controlled by said block, and a

separately-operative secondary recording de-
vice in another circuit controlled conjointly
by the primary recording device and by said
block. -

6. Inanautomaticelectric block-signal sys-
tem, the combination, with a track hevmw a,
sectional rail forming insulated blocks, of sec-
tional conductorsoneatthe beginning of each

block; vehicles movable along said track;

contact-makers carried by said vehicles and
adapted to make traveling contact with said
sectional conductors; and electrical record-
ers one foreach block and each embodying a

primary recording device in cireuit with the

track-rails, an auxiliary recording device in

circuit with the sectional econductor and with
one of said rails, and an automatic circuit-

""" Obviously this method may

* S_ectionol |

closer contr ollmﬂ‘ the cirveuit of the nuullmy

recording device and controlled by the pri-
mary 1‘6001"(11110‘ device.

7. Inan eutomatlc electric block- signal sys-
tem the combination, with a track hétVIl]O‘ a
rail 'fo'rming insulated blocks, of
pairs of sectional conductorsatthe beginning
of each block one connected with the block-
rall and the other with an auxiliary record-
(ng device; vehicles movable alongsaid track;

contact-makers carried by said vehicles and

adapted to make traveling contact with said

sectional conductors; a signaling device on

each vehicle and in circuilt with its contact-

makerand with the track-rails; and electrical

recorders one for each block and each em-
bodying a primary recording device in cir-
cutlt with the track-rails, an auxiliary record-
ing device in circuit with one of the sectional

conductors and with one of said rails, and an

auntomatic circuit-closer controlling the cir-

cuit of the auxiliary recording dewce and

controlled by the primary dewce

8. Inanautomaticelectric block-signal sys-
tem, the combination, with a treck_hevm a
sectional conductor forming insulated blocks,
of vehicles movable along said track; and

electrical recorders, one for each block, and

each embodying a primary recording device

‘in a circuit controlled by said block, a sepa-

rately-operative secondary recording device
in another circuit controlled con; o1nt1} by the
primary recording device and by such block,
arecording-tape, and tape-feeding means con-

trolled by one of said recording devices.

9. Inanautomatic electric block-signal sys-
tem, the combination, with a track having a
sectional conductor forming insulated blocks,
of vehicles movable along said track; and
electrical recorders, one for each block, and
each embodying a primary and a secondary

puncturingrecording device disposed in fixed’
positions lonﬂ‘itudinally of the tape to punc-

ture sald tape in corresponding posmons, the
primary recording device belﬂﬂ‘ located in a
¢ircult controlled by such block and the sec-
ondary recording device in another circuit

controlled conjointly by the primary record-

ing device and by such block, a recording-
tepe and tape-feeding means controlled bv
one of said recording dewcee.

- 10. In an automatm electric block-signal
system the combination, with a pair of tmcke
ranning in the same dlrectmn side by side,
and crossing each other, one hamnc- a sec-
tional rail formlnﬂ' 1nsnlated blocks e,nd the
other havingan 1nterfe1' ng track-section elec-
trically connected with a sectlon of the first

track toform therewith a common block,of sec-

tional conductors connected with the block-
rails of the first track, one at the beginning
of each block; Vehlcles movable along said
tracks; contact-makers carried by sald vehi-
cles, respectively, and adapted to make trav-

eling contact with said sectional conductors;
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and signaling devices on said vehicles, respec-
tively, and in circuit with said respective con-
tact-makers and with the track-rails.

11. In an automatic electric block-signal
system, the combination, with a pairof tracks
ronning in the same direction, side by side,
and crossing each other, each having a sec-
tional rail forming insulated blocks and both

having interfering track-sections electrically

connected to form at such a point a common
block, of sectional conductors connected with
the block-rails of such tracks, one at the be-
oinning of each block; vehicles movable along
said tracks; contact-malkers earried by said

vehicles, respectively, and adapted to make

traveling contact with said sectional condue-
tors; and signaling devices on sald vehicles,
respectively, and in circuit with said respec-
tive contact-makers and with the track-rails.

12. In an automatic electric block-signal
system,tlie combination,with atrack havinga

sectional rail forminginsulated blocks, of sec- |

" tional conductors at opposite sides of the cen-

ter of the track and connected with said sec-
tional rail alternately at the beginning and
at the end of each block; a vehicle movable
along said track; a pair of contact-makers
carried by said vehicle and adapted to make

traveling contact, respectively, with said re-

spective sectional conductors; a pair of auto-
matic circuit-closers carried and controlled,
respectively, by said respective contact-malk-
ers and operative alternately in opposite di-
rections from their respective open positions
toclose their respective circuits in accordance

with the direction of movement of the vehi-

cle; and a pair of signaling devices on said

30
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vehicle and in circuit with the track-rails and

controlled by said circuit-closers.
LOUIS C. WERNER.

Witnesses:
EFrED. .J. DOLE,
I, N. CHASE.
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