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To all whom it may concern:

~ Be it known that I, FRA\ICLS L. BRE:AN
~a citizen  of the Umted

South Framingham, in the ceunty of Middle-

sex and State- of Messechusette have .in- |

vented certamn new and useful Im rovements
in Electric Slgnelmg Systems, of which the
following 1s a specification.

- The -invention relates to electrlcally Op-
erated signals for railways, and has for its
object to provide a signal system’that is sim-
{)le and positive 1n operation; that is not

able to derangement or false indicatioms |

and that will automatically correct abner-
mel conditions due to the temporary failure
~oi the current n the main supply eircuit, the-
~ signal being set to danger by a car or: trem
| enternw st one end of the block and restored
1o setetv by the train or car leaving the
block at the opposite end, special means be-
‘ing provided for effecting tIE roper actua-
'tlon of the signal by a beconf car or train !}

entering the bleck under the permissive sys- .

tem, while a first train is still 1 in the block, so
as to insure the signal remaining at danﬂ'er
at all times while a train is in the bloek
ﬂ'uarded thereby, |

- In the accompanying dr ewmgs——Flgure 1
_is a diagrammatic view of the signaling sys-
D tem as a whale; Fig. 2 is a pelspeefne view
of .the preferred form of track relay and re-
storing magnet therefor; Fig. 3 is a side ele-

- vation of the same; Blg 4 is :a detail per-

spective view of the Swltehmg or.circult con-

trolling and braking means on the motor

~shaft; Fig. 5is an enlarged detail view. of the

senia; here |

. Referring to the drewmgs R R repre—
sent, for instance, the east hound rails of a

0 deuble trav’< Ieed said road being divided

 into blocks of eppmpmete lengths. At the
- forward end of the block there is an insulated
- rail section 13, to which is connected one
~ terminal of the battery 21, connected by a

4 lead o to one terminal of a track. relay 5, the
- other terminal of sald track relay bemg
~+_grounded by wire p, so that when the wheels”

of a train brldge rall section 13 and the op-
Pesme rail, said track lelm‘“ 5 1s energized..
Ihe- ma.gnet of relay 5 is pzefu ably a solen-
oid, to the core 59 of which is connected by a

suitable hinged - jomt a pivoted block. 52
‘I‘lﬂldl{f attached to which is a contact arm

17

‘established

arm 5%, as mdleated 1n F1

which latter, when the core of the solen-.
85 oid is ettm«ete{l dips Into a stationary mer-

'Shefﬁ..» B of the metel A.

} eury e(mtaet 6. mounted upon a su1t&hle con—
necting pieece 62. .
States, residing 111 *

-Said mercury contact 6 is
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grounded eonvemently on one of the traek -

_raﬂs by a lead 1.

To the contact, erm 17 is cenneeted a lead
* which, in ‘turn, is eonnected with the one
- terminal of an eleetro—mag ot 4 located adja--
~cent.to track relay 5. S&ld magnet 4, which .

| is_conveniently arranged in upright oeltw.n' -
upen a standard adjacent to track relay 5, is
-provided with an armature 4* mounted upon -
pivoted.to the standard.” On the
forward edge of said arm issecured.a pendent - -
arm 4°, to which 1s attached, by a suitable . .
rovided
with a lateral opening 4°, and said detent 4¢; =
when the armatures of. beth magnet 4 and re-

Jateral

an arm- 4f

hinge, a detent -4°; which letter 1S -

lay b are attracted, lies in front of a

60

65

70

arm 5° secured to the block 52, Whlch is at-

tached to and moves . with the corevor arma-
ture of relay 5. When; however, armature

42 of megnet 4 falls, the pertmn of detent 4°

below the opening 4‘9 engages arm-5° and. re-

mercury e
%he trad

‘tracts the core of relay 5, swings block 5*
backward and lifts contact arm.17 out of the'_

80

6, there {[breakmg the circuit -
ck relay 5 and block 52 ..

approaches the Hinit of its reerwerd move- -

| ment, the epening 4° comes opposite arm 5%

and pernuts detent 4¢ to move behind said
On the other

85

ha.nd sheuld the a.rma.ture 4‘1 be attracted by o I

megnet 4, after track relay 5 has ‘been actu-

ated to ettrect 1ts. core, the hinged joint be-

tween detent 4° and pendent arm 4" permits

“the detent to be SWung backward until lateral
arm 5° passes below the end of said detent,

90

when a spring 44 1mm\edletely restores the de-

tent toits normal position m alinement-with

pendent arm 4° and said detent 4¢ lies i
front of arm 5°. Should armature 4* be at-
energized, the lateral arm 5" 11‘1

block 5* may be subsequently moved for-

95

tracted. by magnet-4 while the relay 5 is de- -
- pass
‘through the opening 4¢ of the deteut;4¢and
100
ward by the solenoid 5 until arm 5 lies just =

behind detent 4¢ without afféeting the re]d,-.-’

‘tion of magnet 4 and i1ts armature.

| - The eppesﬂ;e terminal of magnet 4 is con-
nee’red to a lead § which, in turn, is connecéted

| to one terminal of the megnet 3 of relay 30,

| the other terminal of said magnet being con-

nected by lead 4 with a brush N which con-;

tacis with a slip ring' I, mounted upon the

Said motor A,

105
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~ forward end.of the block. . Mounted on the.

mounted electric lamps Y, which are prefer-
~ably lighted when the signal is moved to
" danger position to show a red light through
the openings D, which may be effected b
_either placing red glasses in the openings
- or coloring the bulbs of the lamps Y, red. |
- Mounted ypon the forward end of the mo-
. - tor shaft, adjacent to slip rings L. and O, 1s a

. 1_0
15

20

30

. of an insulatéd hub from which (];rojectsfour
~bent spring arms I, I and G, _ _
. adapted to engage successively a brush or |

‘the brush S breaks contact with any of the
. said springs. From brush S the circmt
~ passes by lead & throu
way-of lead a to a tro
_ suitable source of electric supply. .
~ opposite end of the block there is located a
gimilar arrangement of track relay and re- |
- _storing magnet, said relai

by.a lead u to the trac .
“through battery 22 to insulate track section |
19 - 16 and 9 indicate a contact arm and
. merc

which ina-,y be of the or@hlary series type, 1s
mounted and housed in any appropriate
manner upon & signal post located near the

shafi is a semaphore<arm C, which 1s pro-
vided with openings ‘D, behind which are

or commutating device, consisti

ing |

switching

, which are |

contact arm S, the intervals between adja-
cent springs G and I being suflicient to rup-
ture any arc which would tend to form when.

h the motor and by
ley wire T, or other |
At the

‘8 being connected
. and py a lead v
contact similar in all respects to cor-
responding contacts 17 and 6 at the opposite
end of the block.. . S |

The restoring: magnet-:for. the relay is indi-

 cated at 7, and its construction and opera-
. tion are practically the same as that herein-

- before described. ~ The circuit established by |

40

substantially as follows: Trolley wire T, lead

45

 referred to, thence by lead r through magnet
7 and lead s to contact arm 16, meércury con-

50

be-noted that the arms I, I are cross con-

55

track relay 8 through the electric motor 1s

a through the field and armature of the mo- |
tor by way of lead b, brush S,contactarm |
lead ¢, to slip ring O mounted on shaft B of
the motor A, from said slip ring-O by way of |
brush P, lead % to magnet 3* located oppo-
site magnet 3 of the relay 30, hereinbefore

tact 9 and lead ¢ to ground. o
With respect to the relation of slip rings L

and O and commutator arms G and I, it will

nected as are the arms G, (3, said arms being

located alternately and substantially minety I

~ degrees apart, and each set <. arms 1s_con-

‘arms | are connected by lead g to ship-ring O,

60

65

nected to an appropriate slip ring, to wit, the

and arms G are connected to shp ring 1. by
lead f, as will be more particularly observed
from lhg. 4. . T -
Relay 30, which consists.of opposite mag-
nets 3 and 3* and an interposed armature 3°
mounted upon a pivoted arm 3°, 1s to ¢lose
the shunts about the contacts 6 and 17, and 9 |

| and 16, réspecti#ély; after the corresponding
relays have been actuated, in order to pre-

shunts, it will be noted the end o

circuiting the motor armature throu
suitable resistance, just before the signal
arm reaches the end of its movement to

339,4_32 |

vent the signal remaining in inoEemtive po-
e source of
0

sition should the current from t Ir

ower fail before the operation of the signal

is completed. To effect the closiniﬁf these
ft

is provided with a contact which engages one =

or the other of stationary spring contacts 10
and 11. Spring contact 11 is connected by
lead m-with wire k&, which connects arm 17
with magnet 4, and the contact on the end of
arm 3¢ is connected by lead n with ground

wire p, so that when arm 3¢ engages contact

11, m and n constitute a shunt about the ter-

lished, will completely actuate the signal

without disturbing the relation of track re-
5 and magnet 4. The shunt about ter- -

lay

75

- 80
minals 6 and 17, through: which the cireuit
of the motor is closed and through which
shunt a current, which may have been inter-
rupted and which is subsequently reéstab-

85

minals 9 and 16 is established when arm 3°en- -

gages spring 10, said shunt being by way of

lead n, atm 3¢, spring 10, and lead w to lead

00

s, which is a continuation of the motor cir- - -

cuit through magnet 7. . L
_ lichting of the lamps Y, .
when the signal moves to danger the circuit. -
| to said lamps is closed between trolley wire T o¢

To effect th

and the ground by way of a lead z attached
to . said trolley wire, which connects by

means of a suitable brush to a commutator =

ring y on the shaft B of the motor A. From

-| said commutator ring a lead passes through

both lamps and is connected to a second

100

commutator ring z mounted on the motor

shaft whence the current is taken by a suit-

able brush to ground.. It will be understood,

of course, that the conductor portions of the

105

commutator rings will be so arranged as to .
conie.under the brushes each time the sema- .
hore arm moves to danger position so as to

icht the lamps.

In order to brake the motor'A. and arrest

the movement of the semaphore at the

proper time, means are provided for short

gh. a

either danger or safety position.
- Referring particularly to Figs

spring arms I, I and G, G a spring contact
member J which is normally held in engage-

110

115

| Figs. 1 and 4, it
will be noted that there is mounted opposite
brush S and in operative relation to the

120

ment with the spring member I or G, which

with the motor brush opposite that to which
lead b is connected.

' happens to lie adjacent to the same. Said
‘contact member J is connected by.a lead 5%

b
<

Interposed in the lead

b is a suitable resistance b*. Contact mem-
ber S is adapted to be forced-into engage-. -
ment with a stationary contact s* by spring

arms I, G as the commutating switch rotates. 130
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S.imiliirlywmnta.ct' brush J is ad&pt‘ed_ to be | it is moir_e-d-- unless a.tlﬁrﬁctéd'.bjg'magne_t. op--

‘and s* are connected by a lead s*. Assuming

that the motor is just starting, it will be noted
that contact member S is out of engagement
As the switch

with stationary contact s®.

" member begins to rotate, lower spring arm I,
‘moves contact S toward stationary contact

.10

s* and just before right hand spring G passes

“out of engagement with contact spring J,
- contact S engages stationary contact s

thereby c¢losing the shunt about the motor

- armature by way of lead b, brush 5, station-

‘motor so that when the upper spring mem-.
ber I engages the contact spring J, the motor

20

25

ary contact s?, lead §° stationary contact s,

contact spring J, lead ’, and resistance b, |
which immediately checks the speed of the

will stop and the .opposite spring 1, which
serves to move pivoted contact S into en-

gagement -with ~stationary contact - s* - is-
snapped past the end of said contact S and.
permits the latter to move back to its normal .
_position, thereby breaking a shunt, about

~ the'motor armature. It will be understood,
‘of course, that this breaking operation -is
 effected for each actuation of the signal and

~ serves asan efficient means for stopping the |
semaphore arm at the proper positions. = - -
" The operation of the apparatus is substan-

'. 30

- moved into engagement with g stationary |
contact s! by springs 1, G and said contact s*.

" tially as follows: When a cat or train enters-

“bridge insulated rail section 13 and the op-.
posite rail R, thereby closing the ¢ircuit to

35

. armature of said relay is attracted and closes
. contacts 6 and 17, thereby establishing a

- circuit from feed wire T, lead 'a, through
motor A, lead b, brush S, contact G, lead f,

7§

40

" slip-ring O, brush P, lead 4, magnet 3, lead J,

" magnet 4, lead K, arm 17, mercury contaet 6,

~ and magnets 3 and 4. - Magnet 3 of relay 30

15

lead I to ground, thereby energizing motor A,

attracts arm 3, so that it engages spring con-

 tact 11." Magnet 4 lifts its armature until

detent 4° passes in front of lateral arm 5°. |

- When the motor A has made one-quarter of a

50

revolution, brush S passes out of contact
-with the commutator arm G-and breaks the

“motor circuit, but immediately passes mto

. bb
- 60

65

contact with one of the arms I; as shown in

. Fig. 4. At this time the 'ahunt to the motor
~ ‘armsture is closed by the rotary switch, as
‘described and the movement of the motor 1s

quickly arrested. The breaking of the motor
circuit likewise deénergizes magnet 4, whose

armature falls and detent 4¢ striking lateral:

arm 5° retracts the core of the track relay 3,

and thereby lifts contact arm 17 out of en-
agement with the mercury cup 6. ‘The |
reaking of the motor circuit; however, does
not affect armature 3° of relay 30, for the

reason that said armature is pivoted at,the

bottom and remains in any position to which

~ track relay 5, as hereinbeforedescribed. The

|

|

site the .one by which: it was last moved.

'%hé- engagement of springs 11 and 10 with ~

said arm-in any position to which it is moved.: ;

the end of said arm 3¢ also ténds to retain
70

‘The signal having been moved to danger by

the block, proceeds. toward the end of the
block and 1ts wheels: bridge insulated rail.:

lead b through the brush S, commutator arm
1, lead g, slip-ring L;, brush N, lead &; magnet. -

contact 9, lea und..  1his causes the
-motor to rotate another quarter of ﬂ',,_-'re?ffﬂlll-? -

| } Y, Y behind the semaphore. ‘This.move-
|.ment of the motor causes brugsh S'to again
engage one of the commutator arms G, which .~
places the system in position to be operated
.gy;thel next train entering the block. to.set.
Hlows . rall s | the signal at danger. -~ .~ ... .
~ the forward end of the block the wheels | '

ay.
contacts § and 17, and 9 and .
tively, afford proper paths for the circuit 3
through the motor as-soon as the current 1s_

‘the motor arid the motor circuit broken at )

the commutator contacts G and S, and also’
at the track relay contacts 6 and 17, 1t will be
noted that another.car or tramn passing over
rail . section 13 wil]l not actuate the signal,
although. it will operate track relay 5. As
the train, which is entitled to right-of-way in

.c["

- | e s . 80
section 12 and the opposite rail R, the cireuit - -
to track relay 8 is closed, thereby closing con- .
tacts 9 'and 16, and establishing the motor
circuit as follows: lead athrough the motor,
85
3%, lead r, magnet 7, lead s, contact arm 16,
E t to ground.. This causes the

tion and restore the signal to safety position,

at the same time extinguishing -the hights .

95

- It- will be noted that s

hould ‘the current

fail in the trolley wire T for a brief interval;-
owing to the'blowing of the circuit breakers
or any other cause, while the signal is being
operated: but has not beén completely set,

30 around.

the shunts eéstablished by relay |
16, respec-

05

reéstablished ‘and. until the signal has been

moeved to either danger orsafety, as the case .
may be.. It will also be noted that, should
a second train be permitted to enter the 110
block while the first train is still‘in the block,

it will not interfere with the proper actua-

tion- of the signals for, although the first

' train on leaving the block will clear the sig-

nal, the latter will immediately go to danger 115

for the reason that the track relay 5 has been

again actuated by the second train to close -

one break in the motor circuit, the other .

break being closed as soon as brush 5 moves

from engagement with one commutator arm 120

I in contact with the succeeding commutator

Iﬁ,rm "G, thereby completing the circuit

‘through the motor to cause the same to '‘con-
tinfte 1ts movement to set the semaphore:

regular way.

at danger. When the second train leaves 125
the block the signal will be cleared m the
" it 'will be understood that the signal sys
tem hereinbefore describoed is applicable to
raiiways generally, whether they be stéam. 130
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electric or of any other character. T]':ié;

system is particularly adapted to electric
railways and when so employed and the rails

are used to complete the return cirouit -of
the power current used in operating the
“cars, it will be desirable, of course, to bond
- the rails at the joints, and in order to.render:
the rail which contains the insulated sec- |
 tions at the block ends, ¢continuous, a bond-|
wire as X 1s run around the insulated 3&0—7‘1'“3,
| - 7. In a railway signaling system, the com-
- ¥ | _ | bination of a signal, a motor for méving said
" 1.In a railway signaling system, -the.

tions, in the manner. shown at sections 12
and B3m kg 1. - T
" What I claim as my mmvention 1s: - =

‘combination of a signai, a motor for actuat-
ing the same, a track relay for closing the-
' .motor circuit, and an electro-magnet in the
~motor circuit having an armature adapted
" to break the motor circuit at the track relay
after the signal has been actuated.” - -
72: In. a railway signaling -system, the-

. combination of a signal, a motor for actuat-
ing the same, a.track relay for closing the

motor circuit, switch mechanism controlled

‘by the motor for’opening. the motor circuit
| _ enal has been actuated, and an
electro-magnet. in' the motor circuit for re-
. storing the armature of the track relay and

when the si
35

‘motor c¢ircuit, and an electro-magnet in the
, motor circuit adapted to engage and re-
" tract the armature  of the track relay to |
~break the motor circuit after the signal has
been actuated. - T

40 combination of a sign: act
~ing the same, a track-relay for closing the
- motor circuit, an 'electro-magnet in the

- motor circuit.having an armature adapted |

4. In ‘a railway '_sig'nﬂ,ling. system, ‘the
combination of a signal, a motor for actuat-

- to break.the motor circuit at the track relay

when the signal has been actuated, and a
" relay in the motor circuit adapted.to close
‘a shunt about the track relay contacts in

" the motor circuit to prevent thesignal being
- left in inoperative relation upon temporary

50

~ same, a track relay for closing the motor ecir- |

55

cessation of current in the motor circuit.

5. In arailway signaling system, the com-

bination of a signal, a motor for actuating the

cuit, an electro-magnet in the motor circuit
adapted to engage and retract the armature
of the track relay to break the motor circuit
when the signal has been actuated, and a re-

lay in the motor circuit adapted to close a

6O

‘shunt about the track relay contacts in the

motor circuit to prevent the signal being left
in mmoperative rell)atinn upon temporary ces-
sation of current in the motor circuit.

6. In g railway signaling system, the com-

‘bination of a signal, a motor for actuating the

‘880,482

t cuit, switch mechanism’ controlled by the
motor for opening the motor circuit when
the sigpal has been actuated, an electro- -

8

.magnet in the motor circuit for restoring the
“armature. of the track relay and breaking

 the motor circuit at said track relay, and a

‘I relay in the motor circuit adapted to close a

in irfoperative T 1 r
sation of current in the motor circuit.

signal, a track relay for closing the motor cir-

‘cuit, switch mechanism' controlled by the.

motor for opening the motor circuit when the

-shunt about the track relay contacts in the
‘motor circult to Ifrevenatthe signal being left
elation upon temporary .ces-

I

signal has been actuated, and a relay in the

| motor circuit for closing a shunt.about the
track relay contacts, as and for the purpose -
|-deseribed. o _
8, Inaralway si%llmling system, the.com--
I’bin’at-ion of a semaphore, a motor for rotat-

ing said semaphore, substantially one-quar-
“ter of a revolution for each successive signal-

ing position, a track relay for.closing the mo-

tor circuit, switch mechanism controlled by

‘the motor for opening- the motor circuit

.+ 7 a o |'when the signal has been actuated, and a re-
ay signaling - system, the

combinati.n of'a'signal, a motor for actuat--
" 'ing -the same, 2 track relay for closing the.

lay in the motor circuit for closing a shunt
about. the track relay eontacts, as and for
the purpose described. -~ '

00

05

9. A railway signaling system, comprising
‘:am%[nal at one end of .a track section or

bleck, .4 motor for actuating the signal, a

track relay at each end of the block for clos-

ing motor circuit contacts, and switch mech-
anism conttelled by the motor for opening

the motor circuit controlled by one track re-
lay .and closing the motor circuit controlled
by the other track relay, whereby the signal

is set to danger by the car entering the block.

100

105

and cleared by the car leaving the block. |

Dblock, a motor for actuating the signal, a
track relay at eachiend of the block for clos-

ing motor circuit contacts, switch mechan-
ism controlled by the motor for opening the

motor circuit controlled by one track relay
ani closing the motor vircuit controlled by

- 10. A railway signaling system comprising
a signal at one end of a track section or

110

115

the other track relay, and a relafr interposed -
between the respective track relays and the

b

| tive track relay contacts to prevert,the sig-

nal being left in inoperative position upon
temporary cessation of current in the motor’

circuit. - .

11. In a railway signaling system; the
combination with a track relay having a piv- .
oted member, of an electro-magnet coéperat-
ing with said track relay to retract the arma-
ture thereof and break the signaling circult

established thereby at the track relay con-

tagisfisald electro-magnet having an arma-

65 same, a track relay for closing the motor cir-'s tlire carrying a pivoted detent adapted to

motor for closing shunts about the respec-

120

130
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swing-past the pivoted member of the track | with an opening 4°, so constructed and ar-
relay when said armature is attracted by the | ranged that the fall of said armature 4° will
magnet and to engage said pivoted member | retract the pivoted member 5% and the arma-
and retract the same when said magnet is de:"! ture of said relay 5. . | S
energized. . | -, S ~ In testimony whereof, I have hereunto )3
. 12. The combination of a relay 5 having a | subseribed my name. _
pivoted member 5° connected with the arma- | " FRANCIS L. O'BRYAN..
‘ture thereof and an electro-magnet 4 pro-|  Witnesses: | |
vided with an armature 42 naving a-hinged | LyNETTE CrARK,
‘10 member 4° secured thereto and provided - Joux H. Temprg;

. Qn i
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