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~ To all whom it may concern:

UNITED STATES

PATENT OFFICE.

WINTHROP XK. HOWE, OF BUFFALO, NEW YORK, ASSIGNOR TO GEN
COMPANY, A CORPORATION OF NEW YORK,

SYSTEM OF AUTOMATIC BLOOK-SIGNALING FOR ELECTRIC RAILWAYS,

Specification of Letters Patent.

Patented April 7, 1908. .

‘Appiication filed Sep__tem’ber 28, 1906, Serial No, 336,612.

Be it known that I, Wintarop KEiTH
Howe, a citizen of the United States; resid-
Ing at Buffalo, county of Erie, State of New
York, have invented a System of Automatic

Block-Sig‘naling for Electric: Railways, of

which the following is a specification.
My invention consists in new and useful

~ lmprovements in systems of automatic block

10

signaling for electric railways.” |
~In the general practice of block signaling
the signals indicate to an approaching: train

‘the condition of the block ahead, both as to

- the presence of another train in such block
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_cross-bonded. Fig. 2 is a diagram
‘the application of my system to an electric ,
railway of the one-rall type, in which a

current, and is _
break or discontinuity in a rail of the track.

1ng . this continuity current to the frac

tinuity current is suppiied to
~ where desired, by means

‘current.  Relays are

and as to the continuity of the traffic: rails.

In the application of block signaling to elec-

tric railways in which cross bonding between
tracks is a feature, -it is sometimes conven-
lent to employ two currents for signaling

purposes or two portions of the same cur- |
‘rent. One of such cuirents flows down one

rail and up the other, its purpose being to
indicate the location -of the cars, and the
other current flows along both rails in the
same direction, which I will call a continuity
employed to indicate any

My invention relates to means for SuEply—
way
actuated by such curren%
the required indications. =
In the practice of my invention, the con-
the trackway
~of transformers,
whose primaries are excited from the source
of signaling current, and whose secondaries
are 1 series with the H)ath 1a the propulsion

and to the devices

1kewise connected in
series within the path of the propulsion cur-
rent. These relays are responsive both to
the signaling current and to the propulsion
current of the railway. SR '

- Figure I'is a diagram illustrating the appli-
cation of my invention to an electric rail-

Waaxﬁ of the two-rail type, in which the traffic
rails both act

current back to the generator. Two tracks
are shown, but the signaling devices are only
complete in the case of the block: sections

X, Y, Z, of one track. The two tracks are |

showing

' Insulated joints. . A is
Ing currents for signaling to the distributing
‘mains 6 and 7. '

| the two trackways,
are connected together by .
24, 25 represents a break, or electrical dis-

as returns for the "Ipropulsion |

colls 9 at the left-

| single continuous rail of each track carries

the propulsion current back to the generator.

ERAL RAILWAY SIGNAL

5

- Referring to Fig. 1, D is the propulsion -

current generator, which is shown ‘as a direct
current machine and connected to an outgo-

g feeder conductor 2. 3, 4, are the traffic

rails divided into block sections X, Y, Z, by
an alternator supply-

Transfornmers 8 supply sig-
naiing current derived from these mains 6
and 7 to the block sections X, Y, Z. Said
block sections are rendered continuous as to
the propulsion current, which is direct, and
segregated as to the signaling current, which
is alternating, by the reactance bonds 9,
which tie the two traffic rails together at the
end of each block section, the rail 4 being
electrically continuous from one block sec-
tion to the next through the windings of re-
lay 10 and the secondaries 11 of transformers
12. Each transformer, 12, has its primary
15 connected across the mains 6 and 7 in se-
ries with the resistance 14. 15 is the track

relay comprising two stator coils 16, 17, and

a movable member 18.  The signal 19 is op-
erated by current derived from the battery
20, which normally flows through the con-
tact 21 of relay 15, and the contact 22 of re-
lay 10, and through the solenoid 23, which

‘normally holds signal 19 in the “clear’” posi-

tion. The relay 10 may be designed, so that
it will become saturated by the propulsion

| current, for in such a case, 1t is obvious'that
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the flux produced will be sufficient to hold

| the contact 22 closed. Similarly, the trans-
former 12 may be designed so that it will be-

gin to saturate for the same value of the pro-

pulsion current, as that which unaided would

maintain the contact 22 of the relay 10
closed. The corresponding traffic rails of

%, Y,Z,and X', Y, Z,
the cross-bonds

continuity in one of the traffic rails. In the
operation of this form of my invention, it
will be seen that transformer 8 supplies cur-
rent to a block section, which flows for in-
stance down rail 3 and up rail 4. Such cur-
rent backing up against the reactance of the
and end of the block sec-
tion, produces a difference of potential across

the terminals of the coll 16, and as there is a-
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the coils 16 and 17, a turning moment of the

movable member 18 of the relay 15 will be-

developed, normally closing the contact 21

in the ebsence of a car on the block section,

as in sections Y and Z. The relay 10 will

also remain closed, if there 1s no break in-the

-rail 4, the oonteot 22 being
such current as flows through the rail 4.

held closed by

either the propulsion current or the signaling

| current or both; from the transformers 8 enﬁ

19

12, The funotlon of the transformer 12 is to
supplement the current supplied from the |
transformer 8. It will be seen that the sec-
ondaries 11 of the transformers 12 are re-

versed in polarity in adjacent block sections,

6 and 7.

versed manner ‘across the mains

~ The path of the currents in the oroes-bonds

20

- be as indicated by
‘ductors 24.

29

due to the transformers 12, will, therefore

If the rail 4 i1s broken, as at 25
of section Z, even in the absence of 8 car on

the block seotlon both the propulsion cur-
rent and the 51%nalmg current will be inter-
elay 10, thus opening the con-

rupted in the r
teet 22 and allowing: the signal 19 to go to
the ““danger” posrtlon

- the secondaries 11 of transformers 12 do not
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ply the continuity of the traffic rall 4.

| supplie

28, 1s connected across the srgnalmg mains 6

produce. a difference of potential across the |

traffic rails, and, therefore, will not mdrcate
the looetlon of the electric Vehloles but sim-

the traffic rail 3 were to.become interrupted,

the current from transformer 8 ﬂowmg
through the coil 16 of the relay 15, would be

reduced to zero, thus deenerglzmg the relay
- 15 and opening the contact 21, so as to send |
~ the signal 19 to the ”denger” ‘position.
When a car 26 enters the block section (block-|
section X) the current from transformer 8 s
will be short-circuited upon itself and di- |

verted from the coil 16, thus deénergizing re-

la,y 15, opening contact 21 ahd sending the
gnal 19 to the “danger’’ position.

In Flg 2, the continuity current for rail 4 is

~ and 7, and whose secondary 29, is inserted

o0

- 99

nected across the mains 6 and 7.

_dlreotl{7 In the cross-bonding oonduotor 24,
The relay 10 is connected in series with the

traffic rail 4, as in Fig. 1. The winding 17 of
therelay. 15 is energized from a secondary 30
of a transformer 31 whose primary 32 is con-

The said
transformer has another secondary 33, which

_supplies the track circuit signaling current to

- the block section, as in Fig.

60

being designed to normelly actuate the relay

15, by producing a rotary field through the

olnt action of the currents of coils'16 and 17.

he coil 16 is connected across a reaotanoe-

34, which reactance is connected in series
mth a resistance 35 across the traffic rails, 3;

difference of phase between the currents in | 4, of a block seotlon
'desrgned not to saturate, by

884,158

The reactarice 34 1S

65

~such smali

amount of propulsion current as due to leak-

age or other causes is allowed to flow through
1t by the limiting resistance 35.
seen that the connections of the primaries 28

are reversed so that the polarity of these sec-

-ondaries 29 will be different in adjacent block
the
'oross—bonds will, therefore, be shown b the

sections. .The. paths of the cuirents in

arrows. It will be seen’ that substentla]ly

It will he-

PO
-of iransformers 27 of adjacent block sections =

75

the same flow of continuity current occursin - .

“the arrangement of Fig. 2, as that of Fig. 1,

and,the operetlon of the system is eubetan— o

tially the same.

the errows shown O1n COIn-

It will be seen that

If

by a transformer 27, whose primary

_|_

1, sald current

‘their primaries 13 being connected in.the re--1

means.
‘plicable to a gredt, verlety of types of railway

ifig out my 11we11tlon it Wﬂl be.
-evident that the continuity current may be

80

supplied 'in"a considerable number of ways

vention, and I desire it to be underetood that

| without departing from the spirit of my in-
85

T ani the first to supply the continuity cur-
rent locally to the traffic rails of an electric
railway by means of transformers or other -

transmitting devices, or by any sulte,hle
Furthermore my Inverntion is ap-

and to various arrangements of reaotenoe

| bonds and signaling circuits. .
Having thus descrlhed my mventlon I

| | 0 g5
1. A signaling system oomprlsmg an =

claim:

90

elternatmg generator, separate means con- .

nected therewith arranged  to produce re~

spectively a difference “of potential across

|

in each ‘b

the rails and a continuity ourrent along the

rails of a block section.

100

2. A signaling system comorlemg a, smgle__h .

‘alternating gemnerator, separate means con-
nected therewith arranged to produce re- -
' Eeotwely a difference of potential -between
t -eurrent.
through the rails, a relay connected with the

e rails, and to send a continuit

rails to indicate the condition of the block
as to occupancy, and a relay arranged to
indicate the condrtmn of the ra,ﬂs as to

“continuity.
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3. A s1gne,lmg system oomprlsmg an alter-'.'r |

nating generator,

currents in adjacent trackways. - |
4. A signaling system comprising a signal-

and means connected
therewith arranged to - create contmulty'
- 115

ing current arranged ‘to control a:track
circuit-and means in each bloek for applying -

a local continuity current.
5. A 51%na1111g system oomprlsmg ‘means

120

ock for separately indicating the .'
presence of a break in either track rail. = =

6. A signaling system comprising a. trans- .

former connected 8,CTOSS the treek raillsand g
transformer connec ted n serles Wlth a traok
rall of each section. |

125

7. A signaling system comprrsmg meane -

-| whereby the traffic rails of each bloek sl-
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~ sections.

of a transformer and a relay both traversed

15

. _‘ rails divided into block sections, both of said
20

290

30

884,168

-multaneously transmit the. whole 'P.I'OPUL

sion-current, and two signaling currents.

. 8. A signaling system comprising a relay
in each block section.traversed by the signal-
mmg current, and a relay traversed by the
whole propulsion current and the signaling

currents. | | | o
9. A signaling "system comprising means

for impressing a signaling current upon each
block section, and means for causing a con-
tinuity current to flow locally upon the block

10. In a signaling sjrStem the combination

by a propulsion current and adapted to be

saturated by approximately the same value -

of propulsion current. | -
11. A signaling system comprising traffic

traffic rails conducting the propulsion cur-

rent freely, one of such traffic rails compris-

Ing in its circult reactance bonds, and the
other of such ftraffic rails comprising in its
circuit relay devices and transformers.
12, A signaling system comprising a
course of power current, a trackway divided
into block sections, reactance bonds inter-
posed between the block sections, means for
exciting a difference of potential between the
rails of each block section, means for locally

|“bonds interpo

exciting a continuity current along the rails

ot block sections, a relay controlled b{r such
e

difference of potential, a relay controlled by
sald continuity current, and a signal con-
trolled by said relays. '

13. A signaling system comprising a source
of power current, a feeder therefrom, track
rails divided into block sections, reactance
sed between said block - sec-
tions, said track rails forming a return for
the power current, a source of signaling cur-

| rent, feeders therefrom, a transformer in

each block section having its primary con-

‘nected across the alternating feeders and its

secondary across the track, a transformer in
each block section having its primary con-
nected across the alternating feeders and its
secondary 1n series with one rail of adjacent
block "sections, a relay energized by the
difference of potential between the rails, a
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relay energized by the current flowing along
the rail from one block section to the next,

and a signal controlled b}f sald relays. -
In testimony whereof, I affix mysignature,
in the presence of two witnesses.

WINTHROP K. HOWE,

- Witnesses:

A. K. DIETRIG_K_,.-
- K. C. BEYEer.
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