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1o all whom it may concern. -

Be it known that I, W'I.LLIAM'H.-IJAINE-,. a

- citizen of the United States, and a resident, of

Ccuits, of which the following is a specifica~
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~there is a train in the track-section. I
In a signaling circuit the relays are usually
provided with front and back contacts, and.

30

- 335

to provide a relay of increased
ficiency, and economy of battery output.

Westfield, Union county, and State of New

Jersey, have invented certain new and useful

Improvements in Electrical Devices and Cir-

tion. |

‘This invention relates to electrical dévices

and circuits, and more particularly to such as

are adapted for use in. connection with rail-
way signaling systems. . S

The invention seeks, among other things,
reliability, ef-

This relay may be used as a ¢ clearing-relay’’
or as a ‘‘“track-relay.” o T

- In a signaling system the _clearin-g;relaj is
one which is usually connected to the track-:

circuit at the exit end of the track-section, at
which end is also generally located the bat-
tery. A clearing-relay is used to change a

signal normally at ‘“ danger’’ from its danger
‘toits clear position when an approaching train
has reached a track-section in the rear of the
signal. It it deénergized or unresnonsive
* when there is no traim in the track-section

and 1s energized or made responsive whe

the armature which carries the contacts must
have a relatively great movement, and con-
sequently .a wide air - gap. On account of
this air-gap the energy required to attract

‘the armature from its remote or pick-up posi-

tion 1s necessarily considerably greater than
the energy'required to hold the armature in

~ 1ts attracted or pick-up position. In clear-

40

ing-relays as heretofore in general use the

- 'same energy was employed to keep the arma-

45

ture 1n 1its hold-up position that was used to
move 1t from 1its pick-up position.

~action of a train entering the track-section at

39

the end remote from its clearing-relay. If,
however, a train should baek into the track-

~section at the end where the battery and

clearing-relay are located, it would shunt the
clearing-relay and it would readily respond.
This condition, however, does not obtain ex-
cept 1n.special systems of normal danger-sig-
naling.

_ _ ~ As a re-
sult of this the relay was not likely in many
cases to respond promptly to the shunting

In the usual systems of normal dan- |

operates under
‘Mmentioned. B S

The cause for the lack of prompt respon-
siveness of a relay to the s_lmnti'ng action of a

gei‘-—signa;ling the (ﬁl&ﬂfihé&él&}* is' located at
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the exit end of a track-section, and therefore
~the disadvantages above .
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train is the resistance of the rail-circuit which

intervenes between the approaching train .
and the clearing-relay. This rail-resistance
sometimes amounts to as much as one ohm.
When the train first enters the track-section,
the entire rail resistance intervenes between
1t and the clearing-relay, and the shunting

action of the train on the clearing-relay is
therefore likely 'to be incomplete and so as.

not to readily deénergize the clearing-relay.

As the train advances the rail resistance 1s

'7c,'

gradually reduced, and finally at some in-.

train to completely shunt the clearing-relay,

~definite point along the track the rail résist-.
“ance 1s sufliciently reduced to enahble the .
‘when it will be deénergized and drop its ar-

‘mature so as to clear the signal.  The signal
‘1s therefore cleared when a train is at some

Indefinite point in the section, whereas it .

should be cleared as soon as the train enters
the section. O

80

According to the pi'e.s'en_t.iiwehtidn a clear- . )
ing-relayis provided whichresponds promptly .=

to the shunting action of a train entering the

track-section at the farther end. This relay

1s also useful as a track-relay. A track-
relay-is normally energized in the ordinary
signaling systems.

When my improved re- -
lay is used asa track-relay,it effects a/ consid-
erable saving of battery output, being nor-

90. .

mally energized-in a condition of compara-
tively high resistance to hold up its armature

low resistance. |

‘and being energized momentarily to pick up =
Its armature In a condition of comparatively =
In the accompanying drawings, forming =

part of this specification, Figure 1 shows a

normal danger-signaling system employing =~
my invention as a clearing-relay. Fig. 2. -

shows a normal clear-signaling sys tem .
ploving my invention as a'track-relay.

Too

eferring now more particularly to Flg  1 , L
1, 2, 3, and 4 are insulated track-sections.
Signals 5, 6, and 7 guard blocks 2, 3, and 4,

respectively, and work on the normal danger

Tos

principle, traffic being from left to right, as.

1ndicated by the arrow. Connected with the . -

rails at the entering end of section 2is mag-




- 10 to wire 12.  'When moving, contact 14 is in |

r's . | . - | | 315,961

net 8 ot the track-relay for this section. |
At the other end of the section is connected a
track-battery 9 and the coils of the clearing-

- relay. The clearing-relay has two coils. One
5 col 10 is connected on one side to wire 11,
~ leading to omne rail, and on its other side to
- wire 12, leading to the other rail. -The other
coil 13 1s connected on one side through mov- |
ing contact 14, back contact 15, and wire 16

1ts hold-up position, as shown, coil 13 is ex-

cluded from the circuit and current through |-

the relay passes through coil 10 alone. This
1s the relay’s condition of high resistance.
15 When moving, contact 14 is in its pick-up po-
-~ sition and closes the brake at 14, then coils
13 and 10 are included in multiple in the cir-
- cwit. This is the relay’s condition of low re-
sistance. Inthenormal condition of the track-
20 circuit, and as shown, current from battery
passes through the rails of section 2 and
through track-magnet 8. It also passes
through coil 10 of the clearing-relay, thereb
energizing it, holding open the break at con-
“25 tact 14, and thus excludes coil 13. -
- 17 1s a magnet which represents the motor |
or other means for operating signal 6. It is
1ncluded in the circuit with generator 18 and
~ circuit-controllers 19 and 20. Circuit-con-
3o troller 19 is operated by clearing-relay of sec-
: tion 2 and is normally open, as shown. C(ir-
cuit-controller 20 is operated by track-mag-
- net 21 of track-relay for section 3 and is nor-
‘mally closed. Generator 22, circuit - con-
35 trollers 23 and 24, and magnet 25 operate in
- the same way with reference to signal 5 as
do generator 18, circuit-controllers 19 and 20 :
and magnet 17 with reference to signal 6.
~ Generator 26, circuit-controllers 27 and. 28,
4o and magnet 29 operate in the same way with
reference to signal 7. I -
- 301s the track-battery for section 3. This
section has a clearing-relay and associated
| parts 1 all respects similar to that of section
45 2. Coils 31 and 32 correspond to coils 10 and
13, and moving contact 34 corresponds to
moving contact 14. . =~ |
. The operation is as follows: A train enter-
ing section 2 shunts magnet 8, thereby open-
5o 1Ing circuit-controller 24 and putting signal 5
to ‘““danger’’ behind the train in the usual
way. At the same time coil 10 of the clear-
- ing-relay is shunted, thereby causing moving
contact 14 to drop. from its hold-up to its
55 pick-up position, so as to include coil 13.
en coll 10 was shunted, circuit-controller
19 was closed, thereby energizing magnet 17
and putting signal 6 to “safety’’ in front of
the train. When the train passes out of sec-
‘60 tion 2, battery 9 energizes magnet 8, thereby
restoring circuit-controller 24 to its normal
closed position. Battery 9 also energizes
colls 10 and 13 in multiple, thereby causing
moving contacts 14 and -19 to move from
65 their pick-up to their hold-up positions. |

Vsrhen c{mtact 14 so opefa,tes, it breaks the
circuit through coil 13 and excludes it from
the circuit, thus restoring the clearing-relay

‘and all the other parts associated with sec-
tion 1 to their normal condition. When the
train enters section 3, it operates upon the
track-relay and clearing-relay for this track-

70

section in the manner already described with -

Teference to section 2, putting signal 6 to

“danger’ behind the train and signal 7 to
““safety’’ in front of the train. -

With reference to the clearing-relay it will

be observed that when current is traversing

-one coll alone, as coil 10, the relay has just |

suthcient power, magnet 8 being in multiple

75

o

with it, to hold up contacts 14 and 19 and

that as soon as a train enters the track-sec-
tion, as section 2, the hold-up energy of the

magnet is so reduced by the shunting action

of the train that contacts 14 and 19 at once
drop to their pick-up positions, whereupon

signal 6 is at once cleared. It will also be |

observed that when the train passes out of
section 2 battery 9 supplies current to mag-

| net 8, as usual, and with the resistance of

this magnet added to the circuit in multiple

with the clearing-relay the proportion of cur-
rent flowing through the multiple coils of the
clearing-relay will be increased sufficiently to

enable the clearing-relay to pick up its con-~

tacts at once.

Qo
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In Fig. 2, 35 and 36 are track - sections

which consitute the block guarded by the Sig-

nal 37, this signal being normally at “ safety.”
The signal is operated or controlled by mag-

net 38 in circuit with circuit-controller 39,

I0Q"

operated by track-relay 40. Track-relay 40

has .two coils 41 and 42, coil 41 having its

ends connected to wires 43 and 44, leading to

‘the rails of section 35, and coil 42 having one

end connected to wire 43, and its other end
connected to wire 44 through normally open

contacts 45 and 46. Contact 45 is connected

with and operated by the operating-rod 47 of

signal 37. At the exit end of section 35 the :

1 0.5

IJXIO

rails are connected by circuit-wires leading

| through battery 48 and normally closed cir-

curt-controller 49. 50 is the track-relay con-
nected with section 36, having coils 51 and 52,
corresponding to coils 41 and . 42. Coils 51

~and 52 are connected on one side to track-.

11§

wire 53.. These coils are connected on their

other side to track-wire 54, coil 52 passing

through normally open contacts 55 and 56,

which are controlled by the track-relay, this

120

latter béing-energized by battery 57. In the -

operation of the ‘device shown in Fig. 2 a
train entering section 35 shunts the track-

relay 40, putting signal 37 to ‘* danger’’ behind -

the train. The movement of the signal to

“danger’’ closes contacts 45 and 46, which
thereby include coil 42 in closed multiple-

with coil 41. When the train enters section
36, 1t shunts track-relay 50, thereby opening
circuit-controller 49 and continuing signal 37

L e
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at*‘danger.”’ It also drops circuit-controller | with one of said coils and so arranged that -
- 55 to its pick-up position, thereby including | when it is in one position it excludes said coil, '
coil 52 in closed multiple with coil 51. When | and when in 1ts other position it connects
the train passes out of the block, track-relay 50 | said coil in multiple with the other coil, the -
5 hasits coils energized in multiple,so that con- | movement of said circuit-changer to the po- 70
~ tdct 55 moves to its hold-up position and cuts | sition which excludes one coil being initiated =~
~ out coil 52, contact 55 being then kept in its. | when both of said coils are energized in mul-
~ hold-up position by coil 51 alone. 'Circuit- | tiple. -~ - .
o controﬁer 49 of track-relay 40 is also moved | 4. The combination of two magnet-coils in
1o to iits hold-up position and closed, thereby | multiple; with a circuit-changer connected 75
- energizing both coils of track-relay 40 i | with one of said coils and so arranged that
multiple.  This moves circuit-controller 39 | when it is in one position it excludes said coil,
to hold-up position and closes the circuit | and when in its other position it connects
. through magnet 38, thereby moving signal 37 | said coil in multiple with the other coil;and a |
15 to “safety.”” 'This opens contacts 45 and 46 circuit-controller operated by said magnet- 8o
7 and cuts out or excludes coils 42 from the fcoils. . - .. ..~ o -
- track-circuit, so that circuit-controller 39 is | =~ 5. The combination of two magnet-eeoils in
~ kept at hold-up position by coil 41 alone. multiple; with a circuit-changer connected
It will be observed that when the track-re- | with one of said coils and so arranged that
20 lays are carrying out their hold-up function, | when it isin one position it excludes said coil, 85
- which is by far the greater part of the time, | and when in its other position 1t connects
 the battery output is considerably reduced | said coil in multiple with the other coil; and a
as compared with the battery output when | circuit-controller operated by said magnet- -
_ these track-relays are carrying out their pick- | coils and arranged to be moved from 1ts pick- -
25 up function. This of course is due to the | up position to its hold-up position. when both g¢go'
‘fact that the hold-up function employs only | of said coils are energized in. multiple and ar-
one coil of the track-relay, whereas the pick- | ranged to be held up when one of said coils is -

~ up function employs both coils in multiple. | excluded. - | | ,.
- One of the chief ad.vantﬂ,%es of the relay in 6. The combination of two magnet-coilsin =~
30 1ts use:as a track-relay is the reliability and | multiple; with a circuit-changer connected 95

~ promptness with which a train in the section | with one of said coils and so arranged that "
operates to shunt the relay, thereby causing | when it is in one position it excludes said coil,
its armature to move from its hold-up to its | and when in its other position it connects said
pick-up position and put the signal to  dan- | coil in multiple with the other coil, said eir-
35 ger’’ behind the train. This results from the | cuit-changer being controlled bfr-sa,id mag- 100
- 1ncreased sensitiveness of the relay. - net-coils; and a circuit-controller operated:
" The contacts which operate to exclude one | by said magnet-coils. -~~~ .~~~
of the multiple coils of the relays in Kig. 1 7. The.combination of two magnet-coils in
. and the tracllz-relays in Fig. 2 operate in real- | multiple; with a circuit-changer connected
40 ity as circuit-changers, and for convenience | with one of said coils and so arranged that xos
" they are thus designated 1n the claims. - | when it is in one position it excludes said coil,
It will be observed that the movement of a | and when in its other position it connects
circuit-changer to the position which excludes | said coil in multiple with the other coll, said -
‘one coil isinitiated when both of said coils are | circuit-changer being controlled by salid mag-- .,
45 energized in multiple. . | net-coils; and a circuit-controller operated. 110
In the preferred form of my relay the mul- | by said magnet - coils and arranged to be
tiple coils are wound on the same core.  This | moved from its pick-up position to its hold- .
is the preferred construction.. | up position when both of said coils are ener- -
| Idaim— -~ | gized in multiple and arranged to be held up
co 1. The combination of two magnet-coils in | when one of said coils is excluded. 115
- multiple; with a circuit-changer connected 8. The combination of two magnet-coils in
‘with one of said coils and so arranged that | multiple; with. a circuit-changer connected
“when it is in one position it excludes said coil, | with one .of said coils and so- arranged that
- and when in ‘its other position it connects | when it is in one position it excludes sald coil, .
55 said coil in multiple with the other coil. | and when in its other position it connects 120
"~ 2. The combination of two magnet-coils in | said coil in multiple with the other.coil, the -
multiple; with a circuit-changer connected | movement of said circuit-changer to the posi-
with one of said coils and so arranged that | tion which excludes one coil being initiated
when it is in one position it excludes said coil, | when both of said coils are energized in mul- .
60 and when in its other position it connects | tiple; and a circuit-controller operated by 125
sald coil in multiple with the other coil, said | said magnet-colls. =~ L :
_circuit-changer being controlled by said mag- | 9. The combination of two magnet-coils in
net-coils. | . | o multiple; with a circuit-chariger connected
| 3. The combination of two magnet-coils in | with one of said coils and so arranged that =
65 multiple; with a circuit-changer connected | when it isin one position it excludes said co1l, 130
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£ 815,061
and when in its other position it connects said | its other position it connects said coil in mul- 40
coll in multiple with the other coll, the move- | tiple with the other coil; and a circuit-con-
ment of said circuit-changer to the position | troller operated by said magnet-coils. T
which excludes one coil being initiated when |  14. The combination of a magnet having
5 both of said coils are energized in multiple; | two multiple coils on the same core; with a
and a circuit-controller operated by said mag- circuit-changer connected with one of said 43
- net-coils and arranged to be moved from its | coils and so arranged that when it is in one =
ick-up position toits hold-up position when | position 1t excludes said coil and when it is in
Eoth of said coils are energized in multiple | its other position it connects said coil in mul-

1o and arranged to be held up when one of said. tiple with the other coil; the movement of
colls is excluded. = .~ = ..~ | said circuit-changer to the position which ex- 5o
10. The combination of a magnet having | cludes one coil being initiated when both of

‘two multiplé coils on the same core; with a | said coils are energized in multiple; and a
circuitt-changer connected with one of saxd | circuit-controller operated by said magnet-

15 colls and so arranged that when it is in one coils. o - | |
. position it excludes said coil and when itisin | 15. The combination of a magnet having ss
1ts other position it connects sald coil in mul- | two multiple coils on the same core; with a .
tiple with the other coil. S T CR circuit-changer connected with one of said

11. The combination of a magnet having | coils and so arranged that when it is in one
- 2o two multiple coils on the same core ; with a | position it excludes sald coils and when it is =
- circuit-changer connected with one of sald:| In. its other position it connécts said coil in 6o
cols and so arranged that when 1t 1S In one" multiple with the other coil, the movement of .
- position it excludes said coil and when it is in - sald circuit-changer to the position which ex-
- 1ts other position it connects said-coil in mul- - cludes one coil being initiated when both of
25 tiple with the other coil, said circuit-changer sald coils are energized in multiple; and a .
. being controlled by said magnet-coils. | circuit-controller operated by said magnet- 65
12, The combination of a magnet having couls'and arranged to be moved from its pick-
two multiple coils on the same core; with a ' up position to its hold-up position when both
circuit-changer connected with one of said | of said coils are energized in multiple and ar-
30 coils and so arranged: that when it is in one ranged to be held up when one of said coils is .
. position it excludes said coll and when it is in excluded.” . - - 70
~ 1ts'other position it connects said coil in mul- In testimony whereof T have signed my
tiple with the other coil; and a circuit-con- name to this specification in the presence of
troller §Eerated by said m?gnet-—coils. h. . . | two subscribing witnesses. = R
35 - 13. The combination of a macnet. AVINng T e T AN
- two multiple coils on the 'sa,m'e-rcgore; witha i WILLIA_M- HLAN E
circuit-changer connected. with one of said |  Witnesses: N T
-~ coils and so arranged that when it is in one | = NICHOLAS ] _._‘GOO'DLETT',_~ Jr.,

- position it excludes said coll and when it 1S 1n RO HewerT.

- It is -hereby'ée'rtiﬁ_ed ﬁhat in L,efters Patent; No;._81'5;961';,.g'r_'a,nted March 27, l90'6,_f -
) upéu -"-the._ applicﬁtif)ll' of W'illi-a,n | H. Lane, .of- Westfield, New .J e_rsey, for an imp'rove,'-._‘
‘ment in * Electri’_cﬂ_l;_ Devices ._aud' ;.Ciréuiijs,’?'Iérrbrrs‘_' appear "_req'uiring‘_ correctipn, ag
*ft}ilows_: -Line'97,l page 1, thg-hyphen' b"etWéen“lﬁ.le_Wm'ds “danger?” and K 'sigil&lling ’f
'_should: be str-:ickeli, o_lit;_-'q.ﬂlgnd- line 100 'th.e' hyphen ‘between the words .“clear”_ and
ansig'ﬁa.l]ilig?’ Ehbuld be !.stric'kim] but;' Hnif:s. 10 and 15, page 2, the con_:imas 'a,fter'the._

| words ¢ mov.ing? ’ should be stricken out; and that the said _ Letter!s Patent s_ho’uld be

case in the Patent Office. L o
 Signed and sealed this 10th day of April, A. D., 1906. .

F. I. ALLEN,

'[SEAL-_L]"_. ,'
I | __C‘pﬂimissianer of _Pafenta_.

Corrections in Letters Patent No. 815,961,




£ 815,061
and when in its other position it connects said | its other position it connects said coil in mul- 40
coll in multiple with the other coll, the move- | tiple with the other coil; and a circuit-con-
ment of said circuit-changer to the position | troller operated by said magnet-coils. T
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Corrections in Letters Patent No. 815,961,

It is hereby certified that in Letters Patent No. 815,961, granted March 27, 1906, :
upon the application of Willian H. Lane. of Westfield, New Jersey. for an Improve-

- ment in ** Electrical Devices and Circuits,” errors appear requiring correction, as

| follows: Line 97, page 1, the hyphen between the words “danger” and ‘‘signalling

should be stricken out, and line 100. the hyphen between the words “clear” apd

“signalling” should be stricken out; lines 10 and 15, page 2, the commas after the

| words “moving " should be stricken out; and that the said Letters Patent should be

read with these corrections therein that the same may conform to the record of the
case in the Patent Office.
Signed and sealed this 10th day of April, A. D., 1906. .
[8EAL.] ¥F. 1. ALLEN,
Commissioner o f Patents.
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