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To all whom it may CONCETT:

Be it known that I, CHARLES PP. BREESE, a
citizen of the United States of America, resid-
“ingin the city, county, and Stateof New York,
hava invented certain new and useful Im-
pwvements in Automatic Electric Rallway |
Signal Systems, of which the following is a
specification.

The objeet of my mventlon is to secure an

1o alarm or other signal which will givea warn-
ing as a railway tlan;n going In elther direc-
txcm Is approaching and passing a certain
pﬂmt irrespective of whether the tr ack ahead

and within the limit of the signaling system |

is cleared or occupied by a preceding train.
To effect this object my invention consists .
of an electrical system in whieh there are two
adjacent track-sections of desired length and
insulated from each other, lying on Oppn_sne
2o sides of the signaling point, each connected
two electromagnets being independent of
each other, but controlling circuits of such |
arran wement that the actuation of one of the
eleetramagne‘ts by atrain entering either see-
tion will operate thesignal, whether the other
- section is clear or occupied by a preceding
train, and the operation of the signal will
continue until the section first entered is:
cleared, when it will cease. And it further
cmmsts in a system in which there are two
track-sections connected with two track-sec-

tion magnets independent of each other and
of the rest of the system, two relay magnets,
one foreach of the track-section m&ﬂ*uets and l
a signal controlled by the four magnets, the |
arlanwement being such that the actuatmn of
elther tmcbseatmn magnet operates one of
~ the relay magnets, that the operation of one
4¢ of the relay magnets prevents the contempo-
raneous operatmn of the other, and that the
return of a relay-magnet to norm&l condition
is impossible until ike two independent mag-
nets are brought contemporaneously to nor-

45 mal condltmn

such a system controlling a signal in such
manner that the signal is apexated whenever-
one of the traek-sectlon magnets is actuated,

And it fuarther consists in |

‘the relay of the other track-seetmn maﬁnet
50 bemg confemporaneously in normal pC}Slthﬁ l the ar mature of the

. 1 And it further consistsin certain detalls he1 e-

inafter described and claimed.

In the accompanying drawings which form
a part of thisspecification, I‘w‘ul e 1 shows the
system as adapted to a single track. kig. 255

is a detail of the cireuits thmuﬂ'h the relay-
magnet a. Fig. 3 is a detall of the circuits

Fig. 4 shows a modification
Fig.

thmun‘h the bell.
mtwduemo* two bells and bell eircuits.

| 5 is a modification in which the number (}f 6o

batteries is reduced, and Fig. 6 shows the
system slightly modmed fmm Fig. 1, and ap-
plied to a crossing of railway tlacke |

In all the ﬁﬂ'mes except the upper right
hand system of Fig. 6 all the partsare shown 05
in their normal posﬂ:mn 7. e. in the position
they occupy when the tracks are clear. The
track-sections are insulated from each other,
and the two sides of the same track- seetmn
are insulated from each other except asthey 7o

with an electromagnet or its equivalent, the | are connected through their respective bat-

teries and electro-magnets.

Two magnets A B, hel ein ca,lled track-sec-
tion m&ﬂ'{let&, are e{mneeted independently of
each other, one with the rails of one track- 75
section and the other with the rails of the
other track-section. In cireunit with each mag-

| net and track-section is a separate local bat—

tery C’, D’, the connection between the track

battery, ma,gnet and frack-section being by 3o
wires 19 19 and 20 20. When a train ente1s
either track-section the battery of that sec-
tion is short-circuited by the car-trucks and
the track-section magnet in the cireuit thus
shunted drops its armature or armatures..

In the description which follows it will be
assumed that the train approaches the signal-
ing point on the same side with tlaek-sec-
tion C (Fig. 1). The same description is ap- -
plicable if the approach is from the other go
side, it being necessary only to substitute
maﬂ*net Bin the one case for magnet A in the
other and similarly relay & for relay a, and
the corresponding con necting wires. The bell

85

should ring from. the time a train enters one g5

section until that section is cleared whether
the other section is cleared or occupied by a

preceding train.
The contacts A’ A* A? are all eontwlled by
track-section magnet A 100




- iem ;a,ud alare slmultaneonslvelased t.e.onlyw
rA is demaﬂ'netlzed and b is mmrnet:lzed or L is

45
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'b-roken at cﬁ and the subsequent closmfr' of '

contact B° will not be suffieient to close this
branch of the bell cirenit, the object of which
is to prevent the signal from being operated
by thetrain after it has passed off from section
C, aswill appear later. At thesame time cir-
cuit to wit, magnet b, wire 9, contaet a®, bat-
tery, and wire 14 1S closed atitsonly breakmﬂ'

point a® so that so long as ¢ is demagnetlzed |

b will remain ma,trnetlzed
The foregoing bel] cucmts and all the other
bell circuits shown in this application are en-

tirely without control over the track section

and relay magnets. This is of great advan-
tage since it secures the greatest latitude in
the selection of a signal, which may be a vi-
brating or single tap bell, a visual signal,
pair of gates or of any other desired form.
By reference to #ig. 2 it will be seen that

relay-magnet ¢ is in a compound circuit hav-

- 6o

1ng three branches, to wit: that one already
traced which includes contact points A® and
a’ and is therefore controlled by magnet A
and relay-magnet ¢ jointly; the branch, , Telay-
magnet a, wire 15, battery contact point b® and
wire 7, controlled by b alone; and the branch,
relay-magnet a, wire 15, battery, wire 18, con-
tact point A% wires 16 and 8, contact point
B’, wires 5 and 12, controlled by magnet A

lctps the twe sectlons or thele be a. sepamte;
Bub since s0 500N aq; S

tell retmns te nf}rma,l eoudltmn .
:;apen so long as there is a train on elther:

. _ftzme broken at A2 Ga,usmcr the armatum Of?i
. relay-magnet ¢ to dmp The opening of con-
 tact A’ produces no effect. The funetion of |
this contact, will appear later from the state- |
RS @ment of the function of contaet B’.. = |
By reference to Fig. 3 it will be seen: that the |
.:swnal bell will ring only when A3 and b? or B3§

:-contaet pmmt

?tmm on. each of them

:the a,bove expldnatlon lf

1 mmultaueously at eanmﬁt pmnt A2 when a
- tra,m enters tl&(ﬂ{ Sectmn- C | VVh-en the ﬁISt

| track-section coing in the direction under:
5édi~?50ussion theref can be no current In the
branech of the bell circuit which includesthis:
Smce 2)2 1s closed q@ lonﬂ* aS!

tbe bell wﬂl cedse t@ rmﬂ' as Soon d,s the tram:

from tlle other dnectmn in whlch c&se Lhe§ . DR
bell mll ceumenea to rmﬂ' WhBH the tzam en-; AR

contacts and connections are bubstituted for
magnets A ¢ their contacts and connections
respectively. |

If bells are placed in theline of wires 1. and
2 as shown in Fig. 4, the ringing of one bell
will indicate that a train is applo@ehmﬂ from

aﬂnets B b thelr?

7(3?:2::-'

| nerma.l p051tmn by GlOSInU‘ ‘the seeond bmneh: e

- a;t '53 The 013137 0111191 Way that thls restom-é RN

; - passes the joint of the seetwu 1f n.o f@llomnﬂ'; EEEREE
tram has entered section €. o
As above st&ted the system opemtes sum-; o

1‘05:“5”
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one direction and the ringing of the other

bell will show that a train is coming from the
other direction. These wires may lie in in-

dependent circuits with separate batteries as -

iz this figure or they may be branches from
a single battery as in Fig. 1.

Fw 5 shows how the system dlseussed in

IFig. 1 may be modified so as to consolidate
the two relay batteries and the bell battery.
To effect this some changes of circuits are re-
quired. The connections to the contacts A®
and A3 a® and a® 0% and 03 B* and B2 are

20

separated. The magnets are mutually de-

pendent upon each other as before and the
bell rings in the same way.

125

The circuits of

magnets A and B and the bell circuits are as

before.
as follows: first branch, battery, contact A?
contact o/, magnet a; second branch, battery,
contact A? contact B’, magnet a¢; and third

- The ec¢ircuaits of relay magnet a are

130

branch, battery, contact 6% magnet a, just as

in circuit shown in Ifig. 1, and in detail in

and magnet B jointly. The first and third | Fig. 2.
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two crossing railroad fracks.

‘ends of these loops.

515,648

- Fig. 6 shows a system substantially as in
Fig. 1, in duplicate, and applied to each ot
_ - The wiring is
varied from the above figure in two particu-
lars.  Loopsfrom the wire extending between
thejunctions of wires 1 2 and 3 4 are extended
each way from the crossing along the track
which erosses the one to which the system is
connected. Signals S S in series occupy the
I prefer to employ sig-

nals eonstructed fora normally closed eircuit,

whereas the bell in the system as showun In

' Fig.1 is for a normally open ecircuit. The

modifications for this purpose, which are the |

only differences that in any way affect the

‘circuits, consistin the reversal of the contacis.

A% and B3, so that they are normally closed,

20

instead of being normally open as in Fig. 1.

Merely for clearness of drawing, the signal

battery is shown as lying between the signals

~and the junection of wires 1 and 2, whereas 1n

A

- Hig. 1. |

35

40

43

many modifications may be made without de-
- parting from the spirit of my invention

50

6o

‘thereby causes the armature of the corre-
sponding track-section magnet to drop, the
~contact A® or B? controlled by it isopened, the
signals by the other track are set to danger,
and remain so until the train has traversed

‘magnets, two relay magnets, and cirvcuits in
which are provided means for effecting the

55

“magnet on the operation of a track section

Fig. 1 it lies between the bell and the junec-
tion of wires 3 and 4.

The square formed by
the rails at the erossing is not shown as a part
of the electrical system. These latter points
of difference are immaterial. The system of
Fig. 5 might obviously be substituted for

When a train enteis a section, asat 1, and

the section first entered and has left it clear,
as before explained. | .

In the claims I use the term operation orits
- allied terms, applied to one of the magnets,
to indicate the effecting of changein the mag-

net from its normal condition, namely, that

condition in which it is when the whole sys-
tem is at rest and cleared, foitsabnormal con-
. dition, by which is meant its condition atter

it has been operated to effect the operation of
the signal. o . o
It will be obvious from the foregoing that

Without limiting myself to the details
shown, what I claim 18— -
1. Arailway signalsystem consistingof two
independent track sections, two track section

operation of a track section magnet on the oc-
cupation of the corresponding track section
in all conditions of the rest of the system,
means for effecting the operation of a relay

magnet if the restof thesystem isin normal

condition, means for preventing the operation

6f one of the relay magnets when the other 1s

in operated condition, means for preventing |

the return to normal condition of a relay mag-
net when once operated except upon return

of the whole system to normal condition, in

combination with a signal circuit having two

branches, or two signal operating eircuits, one

of which is controlled by one of the track sec-

tion magnets and one of the relay magnets
jointly, and the other of which is controlled
by the other track section magnet and the

other relay magnet jointly, substantially as

desecribed. |
9. Arailway signal system consisting of two

independent track sections, twotrack section

magnets, two relay magnets, and circuits 1n
which are provided means for effecting the
operation of a track section magnet on the oc-
cupation of the corresponding track section

in all conditions of the rest of the system,

means for effecting the operation of a relay
magnet on the operation of a track section
magnet if the rest of the system 18 1n normal

a

70
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8o

condition, means for preventing the operation 85

of one of the relay magnets when the other1is
in operated condition,and means for prevent-

| ing the return to normal condition of a relay

magnet when once operated except upon re-
tarn of the whole system to normal condition,
in combination with a signal circuit having

GO

two branches, or twosignal operating cireuits,

oneof which is controlied by one of the track
section magnets and one of the relay maguets
jointly, and the other of which is controlled
in thesame mannerby the other track section
magnet and the other relay magnet jointly,
so that both branches or both signal operat-
ing eireuits cannot be broughtsimultan eously
into condition to operate thesignal, substan-
tially as deseribed. |

3. A railway signal system consisting of two

independent track sections, two track section

magnets, two relay magnets, and circuifs in

‘which are provided means for effecting the

operation of & track section magnet on the
occupation of the corresponding track sec-

means for effecting the operation of a relay
magnet on the operation of a track section
magnet if the rest of the system is in normal
condition, means for preventing the opera-
tion of one of the relay magnets when the
other is in the operated condition, and means
for preventing the return to normal condition
of a relay magnel, when once operated except
upon return of the whole system to normal
condition, in combination with a signal cir-
cuit having two branches, or two signal oper-

ating circuits, one of which is controlled by

95
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fos

tion in all conditions of therestof the system, |

110
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one of the track section magnets and one of

the relay magnets jointly and the other of

which is controlled by the other track seetion
magnet and the other relay magnet jointly,

either branch or signal operating circnit being .

brought into condition to operate the signal
by operating the corresponding track section
magnet if the rest of the system is in normal
condition, substantially as described.

4. A railway signal system eonsisting of two
independent track sections, two track section

| magnets, two relay magnets, circuifsin which

are provided means for effecting the opera-
tion of a track section magnet on the occeu-

125

130



2o operating circuits cannot be brought simul-
. taneously into conditien to operate the sig--
~ nal, either branch or signal operating circuit

- . being brought into condition to operate the
- signal by operating the corresponding track
section magnet if the rest of the system isin

~ normal coudition, substantially as described.
9. In a railway electrical signaling system
- thecombination of two track-sections, twoin-

- dependent magnets, (as A or ‘B,) one electri--
cally econnected with one and the other with.
- the other of the track-sections, a relay mag-
- net, as ¢ or b, for each of said independent | = SAMUEL W. BALCH.

o 16

- return of the whole system to normal condi-
- tion, in combination with a si gnal circuit hav-

all conditions of the restof th e system, means |
Tfor effecting the operation of the relay mag-
‘net on the operation of a track section mag-
‘neg if the rest of the system is innormal con-
- dition, means for preventing the operation of
- oneof the relay magnets when the other is
. 1n .th__e operated condition, and meansforpre-|
- venting the return to normal condition of a |
‘relay magnet when once operated except upon.

I

1
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6. In a railway electrical signaling system
the combination of two track-sections,twoin- =
~dependent magnets, (as A or B,) one electri- -
| cally connected with one and the other with =

“pation of the corresponding track section in | magnets, in a compound ecireuit,one branch
1 of which is controlled by the relay-magnet
itself (o or b) and thesaid independent mag-:
net (A or B) jointly,another branchof which -
-is controlled by the other relay-magnet (bor
@), and a third branch of which is controlled = -
by the two independent magnets jointly,an
asignal-operatingcircuithaving two branches,
each branch being controlled by one of the
| sald Independent magnets jointly with the .
relay-magnet of the other independent mag-
L, | “net, substantially as deseribed.
- 1ng two branches, or two signal operating cir- | |
~cuits, one of which is controlled by one of the |
e track section magnets -and one of the relay
. magnets jointly and the other of which iscon-
. trolled in thesame mannerby the othertrack |
- Section magnet and the other relay magnet |
~ Jointly, so that both branches or both signal |

40

“the other of the track-sections, a relay-mag- o

| net, (as a orb,) for each of said independent 50

magnets, in a compound eircuit one branch of -

| which is controlled by the relay-magnet itself -~ .
(aor b)and the said independent magnet (A~
“or B) jointly, another branch of which is con-
- trolled by the otherrelay-magnet (bora),and
@ third branch of which is-controlled by the
‘two independent magnets jointly, substan-
ti&lly&s deSGl'ibed. ) SR L

| of March, 1893. -
.~ CHARLES P. BREESE.
. :_IHj_fp:]?f'fes_eéﬂce-fgf';;._'_ T e L
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