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- the following is a specification.
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NEW JERSEY. -
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No. 855,727, |

| Specification of Letters Pytent,
Lpplication filed S8eptember 1, 1806, Berisl No. 332,004,

Patented J' une 4, 190%7.

To all whom 16 ey concern: |

Be it known that we, Epwarp 1. Or-
curr and Ricniarp SHELDON, both citizens
of the United States, and residents of the
borough of Manhattan, county, city, and

State of New York, have invented certain

new and useful Improvements in Electric
Signaling Systems for Railroads,

This invention relates to electric signaling

systems for railways. 1t seeks to provide a

system economical in installation, mainte-
nance and operation, coupled with general

-~ efficiency and reliability. |
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The invention is particularly character-
ized by the local operating and controlling
circults carried on the train. :

The mvention atse seeks to provide an
clheient, reliable and economical - arrance-

ment whereby a train-may be 'a,lgltnm'aticalef '_

stopped before entering & dangerous blook.
In the accompanying drawings formipg
part ol this specification:—the figure is a
diagram illustrating the circuits and devices
apphed.to two protected blocks.
Referring now more particularly to the
drawings, the track is divided into four

" blocks, in which rails 1 and 5 constitute the
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lirst block; rails 2 and 5 .the second block:

rails 3 and 5 the third block; and rajls 4 and .

5 the fourth block. Rails 1, 2, 3 and 4 are

insulated from each 'other while rail 5 is elec-

trically continuous.

6 and 8§, and 37 and 35 are pairs of track

contacts associated with the block to which

rails 2 and 5 belong. 57 and 58, and 59 and

60 are sunilar contacts but;‘are associated

with tie succeeding block. These track
contacts consist preferably of short rails

spaced apart and fixed to the road bed in

advance of the protected block. The con-
tacts of each pair are electrically connected,
as by an’'insulated wire. |

12 15 a transformer located at the end of
the block and connected as will be disclosed.
Contact 8 1= connected by wire 9 to the pri-
mary coill 10 of the transformer 12, The
cotl 10 1s then connected through wire 11
with rail 5. This constitutes a  cireuit
which wHl be termed. the track supply cir-
cutl, as it supphies the enerev for the trans-
former 12, The power for this circuit is
supplied by a generator 13 which is.continu-

F

_of.r which |

wire 33.

ously aﬁ._jve and which is preferably located
on the grgin. Generator 13 is connected

by wire 14:to a train contact 15 arranged to
.move with the train and make contact with

55

track contacts 6 or 8, etc. The return from -

the track supply circuit is. from rail 5 to
truck 16,*wires 17, 18, back to generator 13..
Generator 13 also normally energizes the
local controlling circuit on the train which is

traced as follows:—13, 19, compensating re-

sistarice 20, wire 21, contact 22, circuit closer

23, wire 24, back contact 25, circuit break- 6 5

ing contact 26, wire 27, controlling circuit
controller 28, wire 29, safety-danger device
controller 30, wires 31, 18 and back to gen-
erator 13. This circuit, however, is broken

by the circuit breaking train contact 26 7o

when this contact engages one of the track
contacts 37 or 35. 'T%nese track contacts 37
and 35.are connected together by the con-
ductor 36 and then to the rail 2 by wire 34.

Rail 2 then connects with one terminal of v5

the secondary 32 of transformer 12 through
Lhe other terminal of the. sec-
ondary 32 is then condected by wire 38

with return rail 5. This completes a second

track circuit which will be termed the con- 8o

trolling track circuit. - |

Lamps 42 and 45 and magnet 48 with its

-codperating mechanism are safety-danger

devices located on the train and Yperated
by the generator 13 as follows:—'
trolter 30, normally energized as described
above, normally holds its armature 52 in
contact with the contact 50 thus there is a

60_

e con- 38g5

normally closed operating eircuit from gen- -

erator 13, wire .39, to point 40, branching go

there through one branch; 44, safetylamp 45,
wire 46, contact 50; and in a second*branch:

wire 47, magnet 48, wire 49, contact 50,

thence -through. armature 52, wire 53,
back to generator 13.
ling magnet 30] is deénergized, this armature
52 leaves contact 50 and connects with eon-
ta¢t 51 completing the danger operating
cireutt from generator 13, wire 39 to point,

40, wire 41, lamp 42, wire 43, contact 51, 1o¢

armature 52, wire 53, back to.generator 13.
" The train contacts 15 and 26 are so ar-
ranged on the train that they will engage

| the track contacts 6 and 37 or.8and 35 respec-
Thus the trans- ros

tively in the order named. '
former 12 will be energized before the local

L]
4

However, if control- g3
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controlling circuit through the circuit break-
Ing train contact 26 1s broken. Then the con-

'trolling track circuit will be connected with

the controlling train circuit as follows:—
Frack contact 37, circuit breaking train con-

tact 26, wire 27, controiling circuit controller

magnet 28, wire 29, controller 30, wire 31,
wire 17, truck 16, rail 5, wire 38, secondary
32, wire 33, rail 2, wire 34, contact 35, wire
36 back to track contact 37.
- 28 1s a magnetic controller connected in the
train controlling circuit and operating the
circult closer 22, 23 and is designed so as to
be operated by alternating current as are
also the other magnetic devices illustrated.
The circuit closer 22, 23, when closed,
which is 1ts normal condition, completes a
local train or signal controlling circuit as fol-
lows:—Generator 13, wire 19, resistance 20,
wire 21, contact 22, circuit closer 22, 23,
wire 24, back stop 25, circuit breaking train
contact 26, wire 27, controller m
wire 29, controller 30, wires 31, 18 and back

-to generator 13. S L
20 1s a resistance properly to proportion

the flow of energy in the normal local controt-
ling circuit direct from the generator 13 and
closed at 25, 26 to the flow of energy through

-the -controller portion of that circuit when
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-secondary of t

said c.t:)ntr{:vllnl%l circutt 18 supplied from the
¢ transformer by -cutting in
the track: controlling
cutting out the generator 13 and resistance
20 on the openmng of 25,26, . .-
If desired the controller 30 may operate
not only its dwn circuit chhnger 52, 50, 51
but may be designed to operate the cireuit
closer 23, M -which case a single armature
would suflice. L . .
56 is a valve which ig designed to control
the air brakes or the steam supply on ﬁtie

‘traln and 18 operated when the controller

i i

. 48 is deénérgized. The spring 55 retracls

£5
~ type to give a safety and danger in

50

the armature 54 and releases the valve By
means of the link 64 and lever 63.. -
The signal 42, 45, may be of any a.t{{proved

It i1s shown as two lamps 42 and 45 each
viving a distinetive color. L

61 mdicates a transformer identical with
transformer 12-but associated with the suc-
ceeding block. - Each succeeding block to
be protected. 1s likewise provided with a

; transformer. . |
_5‘5’ ~ The operation of the system and a,pll])a.ratus

0o

is as follows:—As described above the local

“controlling circuit on the train is normally
closed and normally maintains the local op-

erating ‘circuit on the train closed througch
the safety portion of the safety danger de-
vices so as normally to indicate safety. As
previously described, the local controlling
cireuit includes a circuit breaking frain con-
tact 25726, and also the ¢ircuit closer 22, 23,

agnet 28, |

circuit at 26, 37 andy

1ication.

855,727

which together with the magnet 28 consti-
tute a controller for this controlling circuit
and form an important feature of this inven-

tion.  Obviously a break in this dontrolling

circult may oceur either at 22,23 or at 25,
26 or at both localities. As the train ad-
vances the train contacts 15 and 26 first en-
gage the first pair of track contacts 6 and 37,

I respectively in the order named and make
| the first test of block 2, 5. The contact 26

opens the local controlling. circuit as it leaves
the contact 25, If this local controlling cir-
cult was now dependent solely ipon itself for
energy, this circuit would be broken at a
second point by the deénergization of the

magnet 28 the generator circuit through .

which has been broken at 25, 26 and which
would release the circuit closer 23 from its
contact 22. However, before the train con-
tacé 26 breaks contact at 25 by engaging

track contact 37, the train contact 15 has

previously engaged ‘track contact 6 and
energized the supply track circuit. The sup-
ply track circuit is completed by train con-
tact 15 engaging track contact 6 and the

truck 16 engaging rail 5. If the block is .
clear and the rails are intact, the controlling

track circuit is energized by the transformer
and 1s connected througly a portion of the
train controlling circuit by means of train

contact 26, et¢. as previously described. In

this manner the local controlling circuit con-

‘troller 28 is energized by the track control-
d ling circuit &s is also the magnet 30. 28
holds 22, 23 closed and 30 maintains the

safety indication on the train. As the train
contact 26 leaves the .track .contact 37, 26
closes against contact 25 restoring the local
controlling circuit to its normal condition.
A second test of the block in advance of the
train is made when train contacts 15 and 26,
respectively, engage the second pair of track
contacts 8 and 35. . The operation of this

second test is precisely similar to that of the

first test described. In fact, similar’ tests
may be repeated wherever desired merely by
providing additional pairs of track contacts

| similar to 6, 37 and 8, 35. , |
- The operation of the circuits just described

has been for a clearblock.  However, if when
the train contacts 15 and 26 engage the track
contacts 6 and 37, the block 2, 5 is danger-
ous, the local controlling circuit, controller
28 will not be. energized by the track con-
trolling circuit, since a train in bldck 2, 5
would shunt this controlling ¢urrent through
its- wheels and axles“or a bieak in the rails
would form a break in the'track~controlling
circuit. - Thus in case of danger when train
contact 26 breaks the local contrelling cir-

cuit at 25 this local controlling circyit is alsq |

broken by circuit cleses 22, 23 whidh oper-

ates to lock the circuit at danger even gftér
the contact 26 reéngages contact 25. 1f this

i

-
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local controlling ¢ircuit controller 22, 23, 28
were not provided the engineer would re-
celve a safety indication even when the block
2,.5 was dangerous as soon as contact 26 re-
engages contact 25. .This safety indication

~.would be false and obviously highly danger-

I2

5

-ous although a second test of the block would
" be obtained upon reaching the track con-
tacts § and 35. o -

-~ If a’safety indication were obtained at a
first test at track contacts6 and 37,and after
passing these contacts the block 2, 5 had
become dangerous, this dangerous.condition

- would be communicated to the engineer upon

reaching the second set of track contacts 8,

- 35. Upon leaving these track contacts 8, 35

20 -

~safety danger devices is obtained -through

.30

35

the controller 22, 23 and 28 would operate to
lock the controlling circuit and the signals
controlled thereby at danger. 8

-. - -—

-
[
-

=Lt 1s preferable to locate the first set of test
contacts 6 and 37 considerably in advance

-
1.

“of the block protected while the second set of

contacts 8 and 35 may preferably be located
b the entrance ta the block, thus two tests,
one considerably in advance of the block and
one made upon entering the block are insured.
- Control of the. operating circuits for the

the magnet 30 in the local controlling circuit

which operates the armature 52. When:
this magnet is energized the local operating
cireult includes the contact 50 and the safety!
portion of the safety danger, devices. Whena

the magnet 30 is deénergized, its armature
52 is in contact with front cdntact 51 and the
local operatig circuit is through the danger
portion of the safety danger devices.
Obviously it would be possible to combine

- the magnets 30 and 28 so that a single mag-

40

o

6o

net, such as 30, would control npt only the
circuits 52,150 ete. and 52,751 etec.. but also

the circuit through 22, 23 ete.

- Although generator 13 js designated ¥r
being ofuiie alternating type as are likewise
the transformer at the blocEs, never the less,
under some conditions, it might be desirable
to employ a-D. C. generator and rotary con-
verters 1n place of the transformer. Also the
generator for the supply circuit may be lo-
cated as desired within the scope of the
claims. . - .

It will be understood that the details of
‘this invention may be variously modified

without departing from the seope thereof and
1t will jﬁ'rtﬁer be understood that the appa-
ratus and some of the circuits may success-
fully be operated in conjunction with vaiious
arratigements of codperating ‘circuits, al-
though what has been illustrated and de-

.seribed are considered to be preferable.

Letters Patent js:—
1. In an electric signaling system for rail-

- Whit we claim and desire to secure by

nal operating circuit on & train; a signal con-
trolling circuit on a train; a track circuit;
and a controller on a train for the signal con-
trolling circuit operated and controlled by

| the track circuit. ~

-+

a" -

2. In an electric signaling system for rail-
ways, the combination of a signal; g train

70

controller; a combined signal and train-¢on-

troller operating circuit; acontrolling circuit;

trolling circuit operated and controlled by
the track circuit. ‘

3. In an electric signaling system for rail-
ways, the combination of a signal on atrain;

a train-controller on a train; a combined sig-

nal and train-controller operating circuit on

a train; a controlling circuit on a train; a

track circuit; and a controller operated and
confrolled by the track circuit. S

‘a track circuit; and-a controller for the con-
75

8o

4, Irt an electric signaling systemn for rail--

ways, the combination of a signal on a train:
a train controller on a train; a combined sig-
nal and train controller operating circuit on'a
train; & controlling circuit on a train; a
track circuit; and a controller on a train op-
erated-and controlled by the track circuit.
5. In an-electric signaling system for rail-
ways, the combinaticn of a supply circuit; 'a
generator therefor located on the train; a

ating circuit, therefor; a. signal controlling

_circuit; and a controller for the signal con-

trolling circult operated and controlled by

the controlling track circuit.

go

‘controlling track circuit; & signal; an oper-

95

6. In an electric signaling system for rail- -

ways, the combination of a supply track cir-

| cuit; a generator - therefor located .on the

train; a controlling track circuii; a signa!;
an operating circuit therefor; a signal con-

trolling circuit; and a controller for the sie-

nal controlling circuit operated and con-
trolled by the controlling track.circuit.
- 7. In ah electric signaling system for rail-

.ways, the combination of a supply track cir-

cult including a. transformer; a gencrator

“therefor; a controlling track circuit; a sig-

nal; an operating circuit therefor; a signal
controlling circuit; and a controller for the

sighal controlling circuit operated and con-

trolled by the controlling frack circuit.

8. In an electric signaling system for rail- .

ways, the combination of a supply track cir-
cuit mcluding a transformer; a generator
therefor; a controlling track eircuit includ-
ing a transformer; a signal; an optrating
circuit therefor; a signal controlling eircuit;

100

[0§

110

120

and a controller for the signal controlling -

circuit operated and controlled by the con-
trolling track circuit. S

9. In an electric signaling systenr for rail-
ways, the combination of a supply track cir-

cutt mecluding a transformer; a generator

therefor on a train; a controlling track gir?

ways, the combination of a tramsignal; a sig- | cuit including a transformer; a signal; an op-

124
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erating circuit therefor; a signal controlling | operating eircuit on the train; a signal con- 63

cireuit; and a controller for the signal con-

- trolling circuit o, erated and controlled by

ating eircuit therefor; a controlling circuat

10

20

~determined point. .

30

- at the entrance to the prece

35

10

| "cnntrolﬁing? circuit; & circuit closer operated |

45

§0

53

6o

a circuit breaking train contact for said con- |

ways, the combination of a signal controlling |

for railways, the combination of a. supply

track circuit including a track contact, one | _ lock al ‘
1 for railways, the combination of a controlling

the controlling track circuit.
10. In an clectrie signaling system for rail-
ways, she combination of a signal; an oper-

therefor including a controller for -the oper-
ating eircuit; a controller for the confrolling
circuit ; a circuit breaking train contact and a
controller- circuit closer in the congtrolling
circuit. - . . Lo

11. In anelectric signaling system for rail-
ways, -the combination of a signal; a signal
operating circuit; a normally closed signal
controlling circuit; a controller for the signal
operating circuit; a controller for the signal
controlling circuit; a circuit breaking train
contact operating to break the normal con-
trolling circuit when the train reaches a pre-

12. In an electric signaling system for rail-
ways, the combination of a signakng circuit;
a controlling circuit therefor nermally in-
cluding a generator; a controller for the con-
trolling circuit; and -a circuit breaking train.
contact and a éircuit closer operated by the
controller in the normal controlling circuit. ¢

13. In an electric block signaling system
for .railways, the combination of a su-pplf ;
track circuit; a generator therefor; a control-
ling track ciremit comprising a’track contact

sing block, a sec-
ond track contact at the end of the preceding
block, one rail of the block, a transformer an
a return rail; a signal operating circuit on a
train; a signal controlling circuit on a train;
a controller for the signal controling circuit |
operated and controlled by the controlling
track circuit. . L
-14. Inan electric signaling system for rail- |
ways, the combination of a local signal con-
trolliing circuit including & controller for said

by said controller; an equalizing shunt resist-
ance associated with said circuit closer; and |

trolling circuit. - o , -
15..In an electric signaling system for rail-

circuit on a train normally including a loca
generator; a track circuit; a circuit _ﬁfeaking.
train.contact operating to cut out the local
aenerator from the controlling circuit and to
cut in the track ¢ircuit when the train reaches
a predetermined point. - '
16. In an electric block signaling ‘systemn

coil of a trahsformer and one rail of the block; |
a generator® therefor on a train;a controlling |
track circuft including a track contact, the
other coil of .the transformer and both rails
of the block; a signal on the train; a signal |

trolling circuit on the train normally includ-
ing and closed through the gencrator, a sig-
nal controller, a controller for the controliing
circuit, & circuit breaking train contact, and
a ciycuit closer operated by the said control-
ling circuit coptroller; and said circuit break-
ing train contact, when the train reaches
predetermined point, operating to cut out the
generator from the controlling circuit and
cut into the controlling circuit the control-
ling track circuit. . . B
17. In an electric signaling system for rail-
ways, the combination of a generator.on a
train; a-transformer in the block arranged to
‘be energized by said train generator; a con-
trolling track circuit including said trans-

‘formerand a track contact; a signaland a sig-

nal operating circuiton the train; a signal con- .

trolling®circuit on the train normally closed
througn a signal controller, & magnetic con-
troller for the controlling circuit, a circuit

=1

75

breaking train contact, & circuit closer oper- .

ated by seid magnetic controller,and the gen-
erator; said circuit breaking train contact
operating, when the train reaches a predeter-
mined point, to cut the controlling track cir-
‘cuit into the said controlling circuit on the
train and to break the normai controlling cir-

‘cuit on the train at two points in case of
““danger.” . . . S

v " T S ) - -:ilr{-" . :. - . | - ‘. .

18, In ‘an electri¢ signalipg system for
railways, tiie.combination of 2 generator on
a train::a controlling track circuit operated

go

95

by said generator, including two separated

track contacts; a signal controlling circuit on
the train normally including the train gener-
ator, a controller for the said controlling cir-
cuit on the train, a circuit closer operated by
said .controller and a circuit breaking tramn
contact; said . train contact operatively .en-
caging each of the track contacts wdien the
tratn- reaches predefermined points, then
breaking the normal signal contradling cir-
cuit on the train and cutting the controlling
track circuit into said signal controlling cir-
cuit on the train and in case of danger break-
ing said controlling circuit on the train at two
points. | K |

" 19. In an electric block signaling system
for railways, tie combination of a controlling

10C

105

110

115

track circuit for each block; a normally closed -

controlling circuit of. a train; means in ad-
vance of cach protected block to break the
normal sicnal controlling circuit-on the train
at two points and to cut the controlling track
circuit into said signal controlling circuit on

.

+

the tram. - .- - I
20.- In an electric block signaling systemn

]

track civcuit foreach block; a normally closed

120

125

controlling. circuit.on a train; & plurality of -

separated means in advance of each protect-
ed block each to.break the normaksignal con-
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trolling eircuit on the train at two points and

to cut the controlling track circuit into said

signal controlling circuit on the train.

21. In an electric block signaling svstem
for railways, the combination of a normally
closed signal controlling circuit on a train;
means on the train to break the normal signal
controlling circuit at two points when the
train reaches a predetermined position in ad-
vance of a protected block; a controlling

“track circuit at the protected block independ-

ently to operate the signal controlling circuit
on the train a.1d then cause 1t to assume 1ts

normal ¢ondition when and only when the
block is safe. | -

22. In an electric signaling system for rail-

wavs, the combination of a supply circuit; an

afternating generator therefor; a controlling
track circult; a signal; an operating circuit
therefor; a signal controlling circwit; and a

L e

D

magnetic controller for the signal controlling
circuit operable and controllable by alternat-
ing current from the controlling track circuit.

23. In an electric signaling system for rail-

ways, the combination of a supply track cir- :
cuit: an alternating generator therelor on a
train; a controlling track circuit; a signal; an

operating circuit therefor: b signal-control-
ling eircuit; and a magnetic controller for the
sional controlling circuit operable and con-
trollable by alternating current from tie coi-
trolling track cireumit. -~ |

In testimony whereof, we have signed our
names to this specificaticn, in the presence of

two subseribing witnesses.

EDWARD 1. ORCUTT.
.. RICITARD SHELDON.

Witnesses: | -

Ina G. GILMORE,

LeoNwarD Day.
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