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To all whom it may concern: '
. Beit known that I, ELmER F. Biiss, a citi-
zen of the United States, residing at Schenec-
tady, county of Schenectady, State-of New
5 York, have invented certain new and useful
Improvements in Block-Signal Systems, of
which the following is a specification.
My invention relates to block signal sys-
- tems. for electrically-operated roads in which
10 rails are.employed as return conductor for the
power-ciirrent.
- My invention, in one aspect, consists in an
improvement in the system described in a
former application filed by me September 19,
15 1906, Serial No. 335,209, 1n which I described
& signal system in which the rails are conduct-
ively continuous for all currents, and trans-
formers of different phase are connected
across the rails at intervals, with track-re-
20 lays at points between' the transformers ar-
‘ranged to respond only to an alternating-cur-
rent of a certain phase. By supplying cur-
rents of different phase through adjacent
transformers, the current . supplied. by one
25 transformer is prevented from actuating a
.relay which it 1s not intended to actuate,
without the use of inductive bonds or other
devices for separating adjacent blocks. By
using current, of high frequency, to which the
3o rails offer a high impedance, the leakage=cur-
rent, from each transformer to other blocks
than that which it is not intended to supply,
is . comparatively small, and the point at
which a train shunts a track-rélay is made
35 sufficiently - definite .for practical purposes.

A definite shunting point is further assured by

arranging the transformers at the ends of
each block and the relay in the center. =
The object.of my invention is to increase

40 the efficiency of the system described in my

former application; while maintaining all its
advantages.” I accomplish this result by ar-
ranging the  transformers with normally-
.open circuits and providing means controlled
45 by & moving train for closing the eircuits of a
plurality of transformers ahead of the train.

hus, as far as the transformer circuits are
concerned, the operation is precisely the same
_as in the system described in my former ap-
so plication, while the rest of the transformiers

are open - circuited - and consequently are-

wasting no current. o
Another feature of my invention consists
in.the arrangement of the devices for closing

the circuits of the transformers shead of the

55

train, whereby a plurality of transformers

may be controlled through a single conductor,
or pair of conductors. . .

. My invention will best be understood by
reference to the accompanying drawing,
which shows diagrammatically a block signal
system arranged in accordance with my in-

-vention. : .
"~ In the drawing A represents the track-

rails, which are made conductively continu-
ous throughout their length.

B represents the third-rail, or other supply-
conductor, which is connected to one ter-
minal of the power-generator C, the other
terminal of which may be connected to the
rails A through the différential choke-coil e.
The generator C may produce direct current
or alternating-current of low frequency.

"D represents a high-frequency three-phase
generator, which is connected to the trans-
mission-wires d, from which the signal-cur-
rents are supplied to the track-rails through
transformers E!, E?, E3; ete. These trans-
formers have their primaries connected to
the line-wires d; adjacent transformers being
connected to different phases. The trans-
former secondaries are connected across the
track-rails. Either the primary or second-

ary winding of each transformer-is nor-.

mally open-circuited. In the drawing I
have shown a break in the circuit of each

secondary. ' )
F1, T2 B9, ete., represent relays which are

contiected: in pairs across the rails at points

between the transformers. These relays are

“designed to Tespond to alternating-current

of a certain phase only. I have shown dia-
grammatically relays of the induction type,

- each comprising a short-circuited secondary

member 7, carrying the relay contacts, and
two codperating windings f* and f* the first
of which is connected across the rails, and
the other of which is supplied with alter-
nating-current independently of the track-
rails. It will be seen that when fwo adjacent
transformers, as for instance, transformers
E! and E? have their secondary circuits

closed, the t_rack—windings € of the relays ¥
‘and F* will be traversed by

& current cor-
responding to the resultant of the currents
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supplied to the rails by the two transform- -
ers; while, if either transformer should be -

cut off from the relays, either by beirtg short-
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cn'culted by & frain; or by 4 broken rall the ]
Would*

current: through the relay windings.
.- correspond in. phase: to. that of ‘the_ other
transformer alone.
"5: are supplied with: eurrent of sucha phase that

" when both windings f1aré traversed by the-
resultant ™ ¢urrent - from’ the two. ad]acent,

transformers, both relays.produce torque and |
| larly, each magnet, when it is energized: by a:

momentary . current-flow;. closes maintam-.y 5

close thelr contacts while :if either trans-
“ 1o former-is cut. off frorn the relays, one of the

~ two relays will have no torque whatever,
- This armnge—'

and: will:open " its . contacts.-
ment of the. relays -and: thelr operation is
fully described . in ‘my former “application

15 above referred. to: -.The- contacts of both re-
lays ¥ and F* aré included in series in the
‘circuit of the’ operatmg mechamsm ‘G of the
home signal HL,

It represents the source. of - current for the

26 “operating mechanism.
Ky K “etc.,

fsms J! an

-. . suitable sources of current Lt 12 ete.. For

25 -controlling these ‘distant s1crnals the Home |
signals are provided Wlth contacts R, hl in-

the usual menner. .
M, M, etc., Te resent magnets Whlch
when energlzed close the circuits :of the
30’ transformers B!, B2, etc., respectively.
of these maornets is prowded with: two.ar-
matures a,nd mt..
-01,- 0% represent batterles, or other. smi-
_.able’ ‘sources “of. «current.-for - supplvlno the.
35 magnets M, M?; etc.. .

. Ry R, ete: represent resistances 1ncluded'
in the conductor » to-which the magnets Mt
M, ete., are connected, and T, T? ete., are'_

“track mstruments controlhng contact mem—~
| enough to transformer E! to. pull’ down 1ts

1_'V01tage, sa as to. deénergizeé oneé of the relay:
“F2 or ¥, or else until the train reaches the

_.f4o bers &, 1%, ete. .

~The dlrectlon of traﬂic is as shown by the'

4rrow. Normally all the ciccuits are open,

and. the signals stand. at danger, as shown;

~-but when' the. train- reaches’ a- track - ‘instru-

“45 mendt, gs, for instance; T1 it moves it momen--
' tanly into the pos1t10n shown in dotted lines;’
thereby opening the circuit of the- condiictor

“7and connécting the portion of the coniductor

" ahead of-the train: to’ the upper-terminal of
- The lower terminal of this |
“battery.is- connected. o the' upper rail* A. |,
Magnets M2, M2, etc:, are connected between

o 56 the. battery O

the - conductor , a,nd» the rail' A, and .conse-
quentlv, are” s
55 ‘battery O

- and the: res1stances R* R3S, ete., included in
the: conductor r-are. $0 proportloned that
three magnet,s M2, M2, and ‘one othér, not |

- ..shown, will Be: momentarny -energized from -
66-battery O sufﬁment] ‘to pull up ‘their arma-;
' ts arther awey will not be
\en the miagnet M* pulls;up |

tires;while m
sa energized.
jts armature, :ts up T arinature 7.closes a

‘maintaining cireuit fof ‘the ma.gnet M?, which- |
. 65 .may be traced from: the upper ternuna] off

The' relay windings f*

“represent -distant signals
Whlch are i)rewded ‘with operating mechan- |

J% which are supplied from any
“tact k1 of signal H*.

| blocks ahead are clear;
‘is in the block: between tra.nsformers Efand
K, then one or-both of relays F¥, F*, will not,
‘Bach |
H* or K! will clear.
-| proaching - train will be -informed that ‘the
‘block ahead is clear, but the next block is oc-
.ctpied.:
' Et and E?, then'onie or both of relays F*and .
F.will fail to pick. up-its armature; so that

‘neither signal Ig

-HY, or-if signals H'.and K! are-cleared, they

pplied with’ current from the |-

e voltage of the; battery ol
- eént pha.se, ‘their -currents ‘may: be made to

~have" shown: track: 1nstraments for-. closmo'_,w

‘due to- tempera.ture variations or - othe

-,battery 02 through the track lnstrument T2

through armature -m, magnet M% to the up- .

per rail A, and thence to the lower. terminal of

the: battery 02" At the'same time the armas .-

‘ture .m* connects’ the- upper  términal -of 7o

the - secondary “of - transformer. -F* to the -
1P per rail A - ‘thereby . -closing - the - civcuit
the transformer across: the rails. _Slml-i

ing circuit for itself, and closes the cireuit of *
the adjacent transformer ~Now, let it be as:
sumed that magnets M, M2 and M have been. -

energized in the.manner that has just been. -
_described.” Then all three-transformers, Kt

"E*and E? have their circuits.closed;. -energiz-
- ing relays F*, F*, F*and F?, prov1ded no.train
s between’ the transformers Et and E?, or be-

y 80

tween transformers E? and'E3, - Under these
circumstances home signals . H* and -II* will 85
be cleared, thereby-closing the'cireuit of the
operdting. mechamsm of distant signal K!
through the contact % of signal H% and con-
Thus, both home and
distant signals-H! and K! are. cleared. shead
of the ‘approaching train; indicating that two
If however ‘8, train

g0

pick up its armature, so that néither. signal g3
Consequently, an ap-"

If ‘& train-is between transformers
IOO
nor Kt 'wilt clear. - If signal.
remam clear -until “the. train “"comes close

_ios

track mstrument T4 -when ‘the track nstru-

- mentis thoved to the pos1t10n shown in dot-.
“ted lines, breakmg the Inaintaining circuit of
fmagnet M1 angd consequently opening the cir-

110

cuit-of-transformer E'; -In either case, when

]_'erther relay Féor F4is. deenerglzed the: signal
(H-is put -at. danger “while, When the train .

reaches the track mstrument ‘the magnet Mt

AESE
is’ deenerglzed -and at the same-time the bat- = -

‘tery O is connected momentarily to the mag-
.nets M? and M, as has been explained, |

- While T: heve shown - the adjacent: trans-
formers as supplied- with: ¢urrents of differ- 120
differ-in other characters, if preferred; siich
as in' frequency. Furthermere ‘althotgh T

the- cireuits ‘of the magnets controlling: the.-rég\‘

_tra;nsformer cn‘cmts any other &rrangement .

whereby 2. hoving ‘train is: enabled to close

& eircuit, may- be. employed in place.of .the -

track mstruments 1t will be noted that if, .
130
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causes, more than three magnets, M*, M2, etc.,
should be energized ahead of atrain the only
result” would ‘be the unnecessary waste of
a certain amount of signal current, while. if

only two should be enermzed the train would

receive a caution swnal 1nstead of clear.
Such variation could ¢ consequently cause no
serious result. But it will be. understood
that other circuit connections employing a
greater number of wires might be used L it

“were desired always to insure the eneralza—
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tion of no more and no less than three mag-
nets. '’

I do not desire ‘to Hmit myself to the par-
ticnlar construction: dnd arrangement of
parts here shown, but aim-in the appended
claims to cover all modifications Whlch are
within the scope of my invention.

What T claim as new and desire to secure
by Letters Patent of the United States, is,—

1. In combination with an electric rallway
having both rails conductively continuous
for ‘all ¢urrents, normally open—c1r0111ted
sources ‘of alternatlng-carrent connected at

intervals across the rails, adjacent sources

being of dlfferent character means cortrolled
by a moving train for closmg the circuits of
a plurality of said sources ahead of the train,
and ‘signal-controlling .devices responsive to
the Currents sapplied to the rails by said
sources.

2.-In combmatlon with an electric railway
hayving both rails conductively continuous
for all currents, normally open -circuited
sources of alternatmmcurrent connected at
intervals across the raﬂs adjacent sovrces

being of different character electromagnets

for closing the crrcults of sald sources, means
controlled by a moving- train for closmtr the

circuits of a plurality “of said maonets and

signal-controlling devices reésponsive to the
currents supphed to the rails by said sources.

3. In combination with an electric railway | v
havmor ‘both rails conductively continuous
for.. all ‘currents, . normally open - circuited
sources of alterna,tmg— urrent connected at
intervals across the rails, adjacent sources

-being “of different character, electromagnets

for closing the circuits of said sources, a nor-
mally open contact in series with a plurality

-of said magnets arranged to be closed by a
‘moving train, and signal- controlhng devices-
responsive to the currents: supplied. to -the

rails by said sources.
4. In combination with an electric rmlway

‘having’ both rails-conductively continuous

for ‘all currents, normally - open-circuited
sources of altematmg—current connected -at

intervals across the rails, adjacent sources !

being of different charaéter, means controlled

by a moving tran for closing the circuitsof a
‘plurality of said. sources ahead: of the train,

signals.normally :at danger, and signal-con-
trolling devices connected across the rails be-
tween a&]acent sources and operative to close

a signal only When supplied. with current..

frogn both adjacent sources. .
In combination with an electrlc rfnlway
having both rails conductively continuous

for all currents, a polyphase transmission sys-

tem extending- alonor the way, normally open-
circuited tronsformers having their prima-
ries connected to said transmlssmn system
and their secondaries connected at inter-

vals across the track, adjacent transformers
being connected to different phases bl said
svstem, means controlled by a moving train

for closing'the circuits of a plurality of trans-
formers ahead of the train, and signal-control-

ling devices connected across the - rails be-
tween the transformers and responsive only
to the resultant current from both ad]acent
transformers.

6. In combination with an electric railway
having both rails conductively continuous
for all’ currents, a transmission system com-
prising more than two conductors extending
along the way, means for impressing Voltatres

differi ing in character upon different pairs Jof -

said conductors normally open-circuited
transformers havmo their - primaries con-
nected to said system and their secondaries

connected at intervals across the rails, adja--

cent transformers having their primaries con-
nected across different pairs of conductors,
means controlled by a meving train for clos-
ing the circuits of a plurality of transformers
ahead of the train, signals normally at dan-
ger, and signal- controlhno' devices connected
across the rails at points “between the trans-
formers and operative to clear a signal only
when supplied with current from both ad] a-
cent ‘transformers.

7. In combination with an electric rallway
having both rails-conductively continuous
for all’ currents, means controlled by a mov-

% train for impressing on the rails at inter-

als ahiead of the train a plurality of voltages

- differing in character, and swnal—controlhnv
‘devices ‘connected across the rails and respon-

sive only to alternating-current of a prede-
termined character.

8. In combination with-an electrically-op-
erategi rallway havingboth« rails conduct-
ively  continuots “for all currents, normally
open-circuited: transformers having their sec-

ondaries connectéd. at 1ntervals across the

rails, connections for impressing voltages dif-

.termg in’ character on adjacent transformer

primaries, means controlled by a moving
train from closing the circuits of a plurahty
of transformers ahead of the train, and sig-
nal-controlhncr devices connected across the
rails at points S between the transforniers and
responsive only to alternating-current of a

predetermined character.

9. In combination with an electric rallwav

having both rails conductively continuous for.

all currents, means controlled by a moving

“train for impressing on the rails at intervals
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~ said cireuit to a.source of .current; and’ ‘con- |

25

for.‘the

:a,head of the tram 8 plurahty of voltages of_

dlfferent phase;: and . signal-¢ontrolling . de-

.vices connected -acrass the rails and respon::
---8ive only to alternating’ eurrent of a certain.
“|-to said”

ph&se

néctions from' said electromagnets “to-said

cireuit whetreby o predetermmed mimber of
- . -said electromagnets adjacent to said source’
20:

are energized. -

11, In combma,tlon Wlth an ‘electric: rall-,
’Way employing the rails as return conductor:
for the , power-current, norma,lly operi-cir-
cuited transformers having their secondaries™
connected -at-intervals across  the rails for
supplying. signal . eurrent * thereto, glectro- | -
closing the cireuits of the'several |
‘transformers, a circuit extending along the:}
way to which said electromagnets are con—

magnets fore

“10..Tn ‘dombination. with’an electrie. rail- ).
" way employing the rails-as return conductor |
' -power-current, ‘normally open-cir--
* cuited transforiners having their seconddries
‘connected at intervals across thie railsforsup-
‘plying ‘cutrent thereto, electromagnets. for .
closing the circuitsof the; several transformers,

‘4 cireuit extending along the ¥ way comprlsmg}‘
- ‘conducters of appreciable’ résistance; means.
controlled-by & moving train for: ccnneotmg, )

: '856,‘440

__nected in paral]el sald clrcult bemg of appre-
- clabléresistance bétween said electromagnets, -
~and means controlled by a moving train for
. impressing a- yoltage on: sald clrcult ‘adjaeent:

train..
42, In combma‘elon Wlth an-electrie. rail-

supplying -sig

3°,_

35
WAy employmg the rails as return conductor:
'for ‘thé. power-current, normally ‘opén-cir-
cuited: transformers having théir secondaries
connected. at. interyals- across -the Tails for'
nal ‘current::thereto  electro-
‘magnets for closing the circuits of; the several
transformers, ‘a circuit’ extending “along: the
_Way.comprising conductors of: apprecla,ble Te-
sistance, means controlled by a moving train;
for: breakmg said ‘circuit - adjacent..to. the
{ train- and connecting the ‘portion of the: cir-
' cuit ahead of the train to'asource of current,.
“and connections from said electromagnets to-
-said eircuit whereby & predetermined num-
,ber of said electromagnets a,d]acent to 8aid
; source are energized.

45

50

- Ini witness:-whereof, T have hereunto setmy.

: hand this 4th day of December, 1906.

.ELMER F. BLISS. :

Wltnesseq .
‘BeNsaMIN: B. HULL,‘
- HELEN: URFORD. '



