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To all whom +t may concern:

Be 1t known that I, LAUurRENCE A. HAWMNS a citi-
zen of the United Statecs restding at Schenectady,
county of %henectady, State of New York, have in-

- vented certain new and useful Improvementa in Block-

Signal Systems, of which the followingis a specification.

My invention relates to block-signal systems for elec-
trically operated roads employing the rails as return
conductor for the power current, and consists in an im-
provement in the system dG‘iCI‘lbed in my former appli-
cation, filed Novemher 8, 1906, Serial No. 342 453,

In my former rapplication I described a signal system
operating on the normal danger plan, in which both
rails were made conductive for all currents without in-
ductive bonds or special connections, and normally
open-circuited transformers were connected across the
rails at intervals, with means controlled by a moving
train for closing a circuit of the transformer ahead of
the train to supply current to a track relay, so.as toclear
the signal for the block which the train is about to enter.

My invention consists in a modification of this sys-

tem, particularly adapted for the control of sighals ar--

ranged to give clear, caution and danger indications,
and 1n one aspect consists in so arranging the system

that a plurality of transformers have their circuits

closed ahead of the train. I secure this result by pro-
viding a magnet controlled by a moving train to close
the circuit of a transformer-ahead of the train in the
same manner as in my former application, so that the
signal for the block ahead of the train is cleared if the
block 1s unoccupied. And I further provide contacts

‘controlled by the signal for closing the circuit of a

second transformer, so as to supply.current to a second

block in advance of the first, and provide a relay re-

sponsive to current from the second transformer to con-
trol the signals to indicate the position of the second

block. In this manner, home and distant signals, or-

three-position signals, may be controlled so as to indi-

cate the condition of two blocks ahead of the train,—

or I other words, to give clear, caution and danger in-
dications. If the second transformer ahove mentioned,
is adjacent to the first relay, the current from thistrans-
former will maintain the first relay energized, so that the
101;13,/ 1s not gradually short-circuited by an ﬂpproach-

ing train, as in my former application, but is main: .

tained cnergized until the train enters the block; at
which point means are provided for positively deéner-
gizing the relay. This feature of my invention, con-
sisting 1n connecting the relay after it is energized to a
second source of current, renders the block perfectly
definite at its entrance end, and is not limited to signal
systems arranged to give 1]11013 indications, but might
be used to advantage where only home ql“ﬂ.—ll‘% arc Lm-—
ployed.

1 510'1'1:’:11 H',

My invention further comprises a number of other
features, which will be definitely pointed out in the
appended claims, and which will best be understood by
reference to the accompanying drawing, which shows a

signal system arranged. in accordance mth my mven-.

tion.

In the drawing, A represents the trac]{ rails, Which |
are conductively continuous for all currents, rio induct-
ive bonds, or similar device, being required for my -

system; B represents the third rail, or other working
conductor, which is connected to one terminal of the
source of power current indicated by the generator C.
This generator may supply cither direet current or low
frequency alternating current. Its other terminal is

connected to the rails through the differential choke
70

coil ¢. |

D represents an alternating cuuent gencrator which
furnishes the current for the signal circuits, and is pref-
erably a high fr equency ocnerator.

d represents line-wires ektendmn’ from the frenemmr
C along the track.

Current is supplied to the track-rails through trans-
formers I5t E?, the primaries of which are connected to
the line-wires d, and the secondaries of which are con-
nected across the track-rails. These transformers are
normally open-circuited on etther the primary or sec-
ondary side.

open-circuited on the secondary side. One secondary

terininal 1s connected to the lower rail A, through a re-

sistance, ¢! or ¢, to reduce the flow of power current
through the transformer winding.

F! and B* represent relays of any suitable type re-

sponsive to alternating current of a given ir cquency,
and not to the power current.

tion type, each comprising a short-circuited secondary
member f carrying the relay contact-arm, and two co-
opemtmn' windings, one of which, /!, is connected

0D
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On the drawing I have shown them .

35

I have illustrated these
relays diagrammatically, as-of the well known induc-

90

across the track-rails through a resistance ¢! so as to he -

supplied with current through the rails when the cir-
cuit of an adjacent transformier is closed, and the other,
f?, is supplied with current of the same frequency and
different phase independently of the track-circuits.

I have indicated a cond enser f# {or the, purpose of ob-
taining the desired phase-displacement in the two
windings f! and /=, but this may be obtained in any
other suitable manner. Each relay controls the CLr-
cuit of the operating mechanism of a honie and distant

signal.
the circuit of the operating mechanism (U of the! home

drawing,

hereaiter. .
It represents the source of current ful ﬂm tl]l{'l.liimr

‘Thus, the relay I* has its contacts included in

and of a distant signal not shown on (the
These circuits will be d(*scrilml in dejail

100
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mechanism G!.-
contacts h k! for purposes Wthh w111 be heremafter eX-
plamed

X! and K? Iepresent distant signals with opemtmg

mechanisms J! and J° supphed from the cmrent sources
L!and 12 respectively.

M! and M? represent magnets provided with three ar-
matures m!, m? and m? supplied from sources of current
O! and 0% The magnets M!, M?; etc., are connected
to short-circuit insulated rail sections-o!, 0% etc., which
are inserted in one of the track rails and br 1dged by a

conductor, so that the conductive continuity of the rail
- is not interfered with. The insulated rail-section, as is
‘shown, forms a convenient arrangement for closing a

circuit by a moving train without the use of moving
contacts, but it will be understood that the only pur-

pose of these insulated sections is to form a contact de-

vice closed by a passing train, and any other suitable
formn of train-operated circuit closer may be substituted
for these insulated sections.

_ The dircction of traffic is indicated by the arrow.
Normally, all the transformers E!, T?, etc., are open-
circuited, and consequently, all the track-relays I,
I ete., are deénergized, and the signals stand at
danger.
open-Cly cuited, but whenever a tram passes over an in-
sulated
Thus, for instance, if a train passes over the insulated
section o!, a circuit is closed from the lower ‘tefminal

of hattery O? to insulated section o!, ‘through the car
" axles to the upper rail A, through thls rail to the mag- |

net M2, and thence to the upper terminal of the battery

‘02 Magnet M* is thus encrgized and draws up its ar-

maturcs. Now, let it be assumed that magnet M! has
just heen energized in the manner above described for
the magnet M?; it will then have drawn up its arma-

tures, closing & maintaining circuit for itself through

its armature m2. The lower armature m! wﬂl have

‘been shifted froni its lower to its upper conta,ct there-

by breaking the circuit of track-winding f* of relay F,
and closing the sccondary cireuit of transformer E!.

- Current then flows from this transformer through' the
track-rails to the track-winding f' oi relay ¥?; the cir-

45

cuit of fiis track-winding being clased through the ar-
mature m! of magnet M2, Therelay F~ 1s consequently
energized and closes its contact, provided both rails

of the block between this relay and the transformer

E!'are intact, and provided no train is in the block or

" near enough to the relay on its farther side to shunt 1t

50

59

distance is not excessive.

The magnets M}, M? etc., are also normally_

section, one of these magnets is energized.

effectually. This shunting distance or overlap is de-
termined by the relative impedance of the rails and
relay, and on the relay design. By using a hIgh fre- |
_quency current, to which the rails offer a high impe-
dance, the relay may readily be demgncd so that this
A circuit is then closed from-

" the left-hand terminal of the battery I' thrbugh the

60

contacts of relay F?, through the armature m? of mag-

net M!, and through the operating mecha,msm G' to

the rwht—hand terminal of the battery. - - The operating
mechanism G is conseqﬂently energ1zed and draws the
sienal H!toclear position. Inmovingto clear pOBlthIl

E e ol

- 859,219

Each home signal is provided with | rail A. Transformer E? is thus connected -across the

track, and supplies current to the track rails. Part of
this current passes directly through the track-winding

“ f Lof 1elay F?, assisting in mamt&mmg this relay ener-

gized, while part of the current passes to the left to the
next track-relay, not shown, which owing to the high

.70

rail impedance, is not operatively energized by trans-

former E!. If the track between the transformer B?
and this track rehy is clear, the track-relay will be en-

ergized, connecting conductors 1 and 2, thereby closing

75

the following circuit,—from the left-hand terminal of -

battery L, through conductor 1, to the track-relay, not

shown, thence back through conductor 2, through ar-

mature m® of magnet M? and its back contaet, to con-
tact % of signal H?, thence through the opemtmg mech-

80

anism J* of the distant signal K!, to the right-hand ter- -

minal of the battery L*. The operating mechanism J
is thereby enelgmed and the signal K! cleared, show-
ing that the track is clear ahead of the train for two
blocks. It will be seen that the contact A, while.clos-
ing the circuit of tmnsformer E?, breaks the circuit of
tr ansformer I

of current. These contacts for opening the circuit of

89

The purpose of this is simply economy |

transformer E! might be omitted, but by their use, the

transformer E! is open-circuited as soon as the signal H’
is clear and the circuit of transformer E? closed, and

90

while the train is still some distance away. Conse- |

qu ently, the high current which would be pr oduced by

a train short-circuiting this transformer is saved, and

after the signal H! is cleared, the transformer E! is no

longer needed for energizing the relay B2 since this
relay is then energized by the transformer E2

It will, .

95

of course; be understood that the contact 2! should -

close the circuit of transformer E? before opemng the
circuit of transformer E'.
It will be seen that, although the track-relay to

100

the left of transformer E? is.energized, the home

sienal H? will not be affected, since: the circuit of
its operatfing mechanismm G? is open at the armature
m® of magnet M2 It will also be seen that, although

|- the relay F? is energized, the ‘distant signal next to

the right of those shown on the drawings, will not be
energized, since its circuit is opened at the back con-
tact of armature m* of magnet M'. The purpose of

‘this armature m? is to prevent any signals being op-
erated, except those which are directly in front of

} an approaohmg train.

}

| net M2

the contacts h, k*,-carried by the signal, engage the up- |
per stationary contacts, thereby mmpletmg a c1rcu1t

from the right-hand terminal of the secondary of trans—_

69 iormer | DEN through contact h1 of signal I3, to the upper

“danger by its .counter-weight.

The ‘signals H' and Z', having been cleﬂ,red, A8
above described, no further changes occur until the
train reaches the insulated section o'. “When this is
reached, the magnet M! 1is shorbcucmted by the
train and drops its armatures. ' The armature m?,

105
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conﬂequently, opens the circuit of operating mech- -

anism G!, s0 that. signal :H! is allowed to return to
In thus moving to

120

danger position, it breaks the circuit of transiormer

E? at contact A!, thereby de-energizing the track-
'Irela,y F2, which accordmgly drops its armature.

the same time, the presence of the train on the insu-~
lated section o! serves to complete the 'circuit of mag-
a8 has been heretofore explained, 8o that

its ﬁrmatures are drawn up, establishing a new con-.
'ne-:}tlon for the: secondary of tranafomer E? to the

track-rall.s 50" a8 to Toaintain the track—relay to. the
left. of this tra,nsformer enerﬂmed “Relay  F2, how-

At
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ever, is not energized, although transformer E? is
still connected tc #he track, since the armature m!
of magnet M? in closing the circuit of the transformer,
opens the circuit of the track-winding f! of the relay
I=. The signal H!, in going to danger, has opened
the circuit of the operating mechanism J' of the sig-
nal K!' at the contact %, so that the distant signal K
gues to danger, together with the signal H!

While I have indicated batteries as the sources of

cwrent for the signal operating mechanisms and

for the magnets M!, M2, ete., 1t will be understood

that any suitable source of current, ecither direct or

alternating, may be used for these devices.
It will further be understood that I have shown
the signal operating mechanisms, relays and mae-

nets ciagrammatically, and that in practice, any well

known constractions may be employed.
Furthermore, although I have shown my inven-

tion . applied to separate home and’ distant signals .
for giving the desired indications, it will be under-

stood that my invention is cqually applicable to one-

arn, t]lreeipusitjon-signals. | |
Accordingly, I do not desire to limit myseli to the

particular construction and arrangement of parts here

shown, but aim in the appended claims to cover all

modifications which are within the scope of my in-

- vention.
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for closing the cirenit of a

-normally open-circuitéd transformers connected

What I claim as new and desire to secur by Let-
ters Patent of the United States is,—

1. In combination with an electrically-operated road
having both rails conductively continuous for o, currents,
normally open-circuited. transformers connectea ay iater-
vals across the rails, means controlled by a moving train
for closing the cirenit of g plurality of transformers ahead
of the train, and signal-controlline devices responsive to
the voltage impressed on the rails by said transformers.

= In combination with an electrically-operated road

having hoth rails conductively continvous for ali currents,

normaily open-circuited transformers connected at inter-
vals across the rails, means controlled by a moving train
for closing the circuit of 2 plurality of transformers
ahead  of the train, signal-controlling devices responsive
to the voltage impressed on the rails by said transformers,
and signals controlled by said devices adapted to give
clear, caution and danger indications. |

3. In combination with an electr'ically-npera.ted road
having hoth raiis conductively continuous for all currents,
normally. open-cireunited transformers connected at inter-
vals across the rails, means controlled by a moving train
for closing the cireuit of g plurality of transformers ahead
of the train, means responsive to the current supplied to
the rails by the transformer nearest the train for indicat-
ing the condition of the Dblock ahead of fhe train, and
means responsive to the current supplied to the rails by
& second transformer for indicating the condition of a
second block ahead of the train.

4. In combination with an elecfrically—opernted road
having both rails conductively continuous for all currents,

-narmally open-circuited transformers connected at inter-

vals across the rails, means controlled by a moving train
phurality of trunsformers ahead
of the train, a track relay responsive to the current sup-
plied to the rails by the transformer neares: the train, a
home signal for the block ahead of the train, controlied
by said relay, a second track-relay responsive to the cur-
rent suplied to the rails by a second transformer, and a
distant signal controlled by said second rélay. -

o. In combination with an electrically-operated road
‘having both rails conductively continuous for gl currents,

at inter-
vals across the rails,

for closing the circuit of a transformer ahead of the train,
signal devicés responsive to the curreprt supplied to the

means controlled by a moving train

rails by sald transformer, and means controlled by said
devices for closing the circuit of a second transformer.

6. In combination with an electrically-operated road
having both rails -conductively continuous for all ecup-
rents, normally open-eircuited transformers connected at
intervals across the rails, means controlled by
train for closing the circuit of a transformer alead of
the train',_.s_ignal devices responsive to the ciurrent sup-
plied t6 the rails by ‘said transformer, means controlied
by said devices for closing the circunit of a second trans-

former, and other signal devices responsive to the cur-

rent supplied to the rails by the second - transformer.
7. In combination with an electricallr-ﬂperated road
having hoth rails ' conductively econtinuous for all cur-

rents, normally open-circunited transformers connected at

intervals across the rails, means controlied hy a moving
train for closing the cireuit of a transformer ahead of
the train, siegnal devices responsive to the current St~
plied to the rails by
condition of the block ahead of the train, mesans controiled
Ly said signal devices for closing the cirecuit of g second
transformer ahead of the first, and signal devices respon-
sive to the current supplied to the prails by the second

transformer for Indicating the condition of & second Dblock
ahead of the train. |

8. In combination wri'th_ an electrically-operated road

having bhoth rails conductively continuous for all currents,

normaily open-circuited transformers connected at intep-

vals across the rails, means controlied by a moving train

for closing the circuit of a 'transfnrmer ahead of the train,
a track relay responsive to the voltage impressed on the
rails by said transformer, a home signal for the Dlock
ahead of the train controlied by said relay, contacts con-
trolled by said signal for closing the circuit of a second
transformerr ahead of the first, a second track relay
responsive to the voltage impressed on the rails hy the
second transformer, and a distant signal controlled by
the second relay. '

3. In combination with an electrically-operated road
having both rails conductively

vals across the rails, means controlled by a moving train

for closing the .circuit of a transformer ahead of the
connected to the rails alicad of the

train, a: track relay
transformer, and means controlled by said relay for
closing the circuit of a second transformer adjacent to
said relay. | | B

10. In combination with an electrically-operated road
having both rails conductively continuous for all currents,
normally’ open-circuited transformers connected at inter-
vals across the rails, means controlled Dy a moving train
for closing the c¢ircuit of a transformer ahecad of the train,
Ao track rclay connected to the rails ahead of the trans-

former, mcans controlled by said relay for closing the cir-
cuit of a sceond transformer adjacent to gaid relay, and -

connections wheveby said relay is
train reaches’ the first transformer. -

11. In combination with an electrically-operated road
having hoth rails conductively continuous for ali currents,

deenergized when the

normally open-cirenited transformers connected at inters

vals across the rails, means controlied by a moving train
for closing the circuit of a transformer aliead of the train,
2 track relay connceted +o the rails aliead of the trans

former, means controlled b y sald relay for closing the eir-

cuit of a sccond Lransformer adjacent to said relay, and
connections whereby the circuits of the Airst transformer
and of the relay are opened when #he +rain reaches the
first transformer.

12. In combination. with an clectrically-oporateu road

having both raiis conductively continuous for #l] currents,
a transformer cdnnected across the rails, normally open
contacts in circuit with said transformer, a magnet for
closing said. contacts, connections from,said magnet - to a
source of current arranged to le closed by an approaching
train, a track-relay responsive to {he current supplied. to
the rails by said transformer, means controlled DLy the
relay for connecting the relay to a second source of .cur-
rent, a signal controlled by said relay, and; means for

deénergizing said relay when the train enters the block
controlled by said signal. =

said transformer forr indicating the

continuous for all currents, -
normally open-circuited transformers connected at inter-
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13. In combination with an electricﬁllyﬁoper&ted road | at infervals across the ralls, elect’i:-.ﬁmag;nets for .closing

having both rails comduttively continuous for all currents,

a transformer connected at intervals ac¢ross the rails, nor-
~mally open contacts’ in eircuit with sald .transformer, a

. y

magnet for'kclosi:;g_:aaid contacts, connections from said

magnet to a source, of current ‘arranged to be closed by an
approaching train, a track relay

track relay when the train enters the block controlled by
said signal. | - | '

14, In combination with an electrically-operated road
]_mving both rails conductively continuous for all currents,

the track rails, means controled by an approaching train

for closing 'the circuit of said transformer, 2 track relay

responsive to the current supplied to the rails by said

transformer, means controlied by the relay for connecting
the relay to a second source of durrent, a signal controlled
by said relay, and means for deénergizing said relay when

the train enters the block controlled by sald signal.

15. In combination with'an gleetricully-ﬂperateﬂ 'rﬂaf'l :

having both rails conductlvely continuous for all currents,
a2 normally open-éircuited transformer connected across
the track rails, means controllted by an approaching train
for closing the circuit of sald transformer, a track relay

transformer, means controlled by the relay for connecting
the relay to a second sourte of current, a signal controlled
by sald relay, and means for opening the circuit of said
transformer and disconnecting said relay from the second

- source when the train enters the block controlled by said

signal.

"16. In combination with an electficaﬂy;{rperated féad*
- employing the rails as return conductor for the power
current, normally open:circuited transformers connected

-sively

responsive to the current
supplied to the rails by said transformer, means controlled
" by the relay for conmecting the relay to a second source of
current, a signal controlled by sald relay; and means for-
-deénergﬂ.ﬂlng hoth the contact-closing maognet and the

‘having both rails conductively continuous for

to the current supplied to the rails by said

859,210

the circnits of said: transfermers arranged to be succes-
energized and deénergized by a moving train, track

relays responsive to the current supplied to the rails by

said transformers when their circults are closed, signals.
controlied by said relays, and contacts in the signal-oper- -

45

ating circuits controlled by said electromagnets and con-

trolling the signals jointly with the relay contacts.

17. In eombination with an electrically-operated road
all currents,
normally 'open_-circuited' transformers connected at inter-

~vals across the rails, means controlled by a moving train.

for closing the circuit of a transformer ahead of the train,

40

50

o track-relay responmsive to the current from the trans-

former, means controlled by the relay for connecting the
relay to a second source of ‘current, means for opening the
eircuit of said transformer when.the relay is counnected
to the second source, and means controlled by ‘the furtber
movement of the train for disconnecting the relay from the
second source. | . | o

18. In combination with an electrically-operated road

having both rails conductively continuous for all currents,

normally open-circuited transformers connected at inter-

55

60

vals-across the rails, means controlled by a moving train -

for closing the circuit of a transformer ahead of the train,

a track relay Jrespons-ive’to the current from the trang-
former, a signal controlied by said relay, contacts-con-
trolled by said siznal for connecting said relay to a gsecond

65

source of current and for opening the circuit of said trans- .

former, and means for disconnecting said relay from said
second source when the train enters the block guarded by
said signal. |

3rd day of December, 1906. | |
| LAURENCE A. HAWKINS.
Witnesses : -

BENTFAMIN B. HULL,
HELEN ORFORD,

70

In witness whereof, 1 have hereunto set my hand; this -
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