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UNITED STATES PATENT OFFICE. 
EDWARD L, ORCUTT AND RICHARD SHELDON, OF NEW YORK, N.Y., ASSIGN 
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ELECTRIC SIGNALING SYSTEM. 
No. 855,727. 

to all whom, it nutty concern: 
Be it known that we, EDWARD I. OR 

cuTT and RICIARD SHIELDON, 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, of which the following is a specification. 

O 

systems for railways. 
This invention relates to electric signaling 

It seeks to provide a 
system economical in installation, mainte 
nance and operation, coupled with general efficiency and reliability. 

15 The invention is particularly character 
ized by the local operating and controlling 
circuits carried on the train. ". 
The invention also seeks to provide a 

efficient, reliable and economical arrange 
ent whereby a train may be automatically 

stopped before entering a dangerous blook. 
in the accompanying drawings forning 

part of this specification:-the figure is a 
diagram illustrating the circuits and devices 
applied 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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first block; rails 2 and 5the second block; 
rails 3 and 5 the third block; and rails 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 S, 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 
6() are similar contacts but are associated 
with the succeeding block. These track 
contacts consist preferably of short rails 
spaced apart and fixed to the roadbed in 
advance of the protected block. The con 
tacts of each pair are electrically connected, 
as by an insulated wire. 

12 is a transformer located at the end of 

Specification of Letters retent. 
Application filed September 1, 1906, setts No. 332,994. 

Generator 13 also normall 
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ously at live and which is preferably located 
on the train. Generator 13 is connected 55 
by wire 4:to a train contact 15 arranged to 
move with the train and make contact with 
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.. 6o 

energizes the 
local controlling circuit on the train which is 
traced as follows:-13, 19, compensating re 
sistance 20, wire 21, contact 22, circuit closer 
23, wire 24, back contact 25, circuit break- 65 
ing contact 26, wire 27, controlling circuit 
controller 28, wire 29, safety-danger device 
controller 30, wires 31, 18 and back togen 
erator 13. This circuit, however, is broken 
by the circuit breaking train contact. 267o 
when this contact engages one of the track 
contacts 37 or 35. These 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 75 
the secondary 32 of transformer 12 through 
wire 33. The other terminal of the sec 
ondary 32 is then connected 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 

coöperating mechanism are safety-danger 
devices located on the train and operated 
by the generator 13 as follows:-The con- 85 
troller 30, normally energized as described 
above, normally holds its armature 52 in 
contact with the contact 50 thus there is a 
normally closed operating circuit from gen 
erator 13, wire .39, to point 40, branching 9o 
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. However, if control- 95 
ling magnet 30, is definergized, this armature 
52 leaves contact 50 and connects with cón 

45 the block and connected as will be disclosed. tact 51 completing the danger operating . 
Contact 8 is connected by wire 9 to the pri- circuit from generator 13, wire 39 to point . 
mary coil 10 of the transformer, 12. The 40, wire 41, lamp 42, wire 43, contact 51, loc 
coil 1 () is then connected through wire 11 armature 52, wire 53, back to generator 13. ' 
with rail i5. This constitutes a circuit The train contacts 15 and 26 are so ar 

5o wich will he termed the track supply cir- ranged on the train that they will engage 
cit, as it supplies the energy for the trans- the track contacts 6 and 37 or 8and 35 respec 
former 12. The power for this circuit is tively in the order named. Thus the trans- I o5. supplied by a generator 13 which is continu- former 12 will be energized before the local 
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controlling circuit through the circuit break 
ing train contact. 26 is broken. Then the con 
trolling track circuit will be connected with 
the controlling train circuit as follows:- 
Track contact 37, circuit breaking train con 
tact 26, wire 27, controlling 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 is a magnetic controller connected in the 

train controlling circuit and operating the 
circuit 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 its 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 magnet 28, 
wire 29, controller 30, wires 31, 18 and back 
-to generator 13. - 

20 is a resistance roperly to proportion 
the flow of energy in the normal local control 
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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said controlling circuit is supplied from the 
secondary of the transformer by cutting in 

which together with the magnet 2S consti 
tute a controller for this controlling circuit. 
and form an important feature of this inven 
tion. Obviously a break in this controlling 
circuit may occur 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, 
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 
cuit was now dependent solely upon itself for 
energy, this circuit would be broken at a 
second point by the deenergization 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 
tact. 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 is connected through a portion of the 
train controlling circuit by means of train 
contact 26, etc. as previously described. In 

the track controlling circuit at 26, 37 and this manner the local controlling circuit con 
cutting out the generator 13 and resistance 
20 on the opening of 25, 26. . . . 

If desired the controller 30 may operate 
not only its own circuit changer. 52, 50, 51 
but may be designed to operate the circuit 
closer 23, in which case a single armature 
would suffice. 

56 is a valve which is, designed to control 
the air brakes or the steam supply on E. 
train and is operated when the controller . 48 is de&nérgized. The spring '55 retracts 

45 
the armature 54 and releases the valve by 
means of the link 64 and lever 63. 
The signal 42, 45, may be of any approved 

type to give a safety and danger indication. 
It is shown as two lamps 42 and M-5 each. 
giving a distinctive color. 

so 61 indicates a transformer identical with 
transformer 12, but associated with the suc 
ceeding block. Each succeeding block to 
be protected is likewise provided with a 

, transformer. 
55 The Erio, of the system and ept 

Go 

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 through 
the safety portion of the safety danger de 
vices so as normally to indicate safety. As 
previously described, the local controlling 
circuit includes a circuit breaking train con 
tact 25, 26, and also the circuit closer 22, 23, 

troller 28 is energized by the track control 
ling circuit is 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 testis precisely similar to that of the 
first test described. In fact, similar tests may be repéated 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 clear block. 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 block 2, 5 
would shunt this controlling current through 
its wheels and axlessor a break in the rails 
would form a break in the track controlling 
circuit. Thus in case of danger when train 
contact 26 breaks the local controlling cir 
cuit at 25 this local controlling circuit is als, 
broken by circuit close 22, 23 whidh oper 
ates to lock the circuit at danger even after 
the contact 26 reéngages contact 25. I this 
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local controlling circuit controller 22, 23, 28 
were not provided the engineer would re 
ceive 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 

Ed 

ous although a second test of the block would 
be obtained upon reaching the track con 
tacts 8 and 35. 

If a safety indication were obtained at a 
first test at track contacts 6 and 37, and after 
passing these contacts the block 2, 5 had 
become dangerous, this dangerous condition 

... would be communicated to the engineer upon 
5 reaching the second set of track contacts 8, 

35. Upon leaving these track contacts 8, 35 
the controller 22, 23 and 28 would operate to 
lock the controlling circuit and the signals 
controlled thereby at danger. • 2 

It is preferable to locate the first set of test 
contacts 6 and 37 considerably in advance 

25 

35 

40 

45 
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of the block protected while the second set of 
contacts 8 and 35 may preferably be located 
at the entrance to 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 

nal operating circuit on a 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. . . . . ... - . 

2. In an electric signaling system for rail 
ways, the combination of a signal; train 
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controller; a combined signal and train-on 
troller operating circuit; a controlling circuit; 
a track circuit; and a controller for the con 
trolling circuit operated and controlled by 
the track circuit. O 

3. In an electric signaling system 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; a controlling circuit on a train; a 
track circuit; and a controller operated and 
controlled by the track circuit. 
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4, Irt an electric signaling system 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; a 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 
safety danger devices is obtained through' ways, the combination of a supply circuit; 'a 
the magnet 30 in the local controlling circuit generator therefor located on the train; a 
which operates the armature 52. When controlling track circuit; a signal; an oper 
this magnet is energized the local operatingating circuit therefor; a signal controlling 
circuit includes the contact 50 and the safety circuit; and a controller for the signal con portion of the safety danger, devices. When trolling circuit operated and controlled by 
the magnet 30 is deÉnergized, its armature the controlling track circuit. 

6. In an electric signaling system for rail 
local operating circuit is through the danger ways, the combination of a supply track cir 
52 is in contact with front cdntact 51 and the 
portion of the safety danger devices. cuit; a generator therefor located on the Obviously it would be possible to combine train; a controlling track circuit; a signs); 
the magnets 30 and 28 so that a single mag- an operating circuit therefor; a signal con 
net, such as 30, would control inpt only the 
circuits 52,50 etc. and 52, 51 etc.. but also 
the circuit through 22, 23 etc. Although generator 13 is designated br 
being of the alternating type as are likewise 
the transformer at the blocks, never the less, 
under some conditions, it might be desirable 
to employ a D. C. generator and rotary con 
verters in place of the transformer. Also the 
generator for the supply circuit may be lo 
cated as desired within the scope of the 
claims. 

trolling circuit; and a controller for the sig 
nal controlling circuit operated and con 
trolled by the controlling track-circuit. 

7. In af electric signaling system for rail 
ways, the combination of a supply track cir 
cuit including a transformer; a generator 
therefor; a controlling track circuit; a sig 
nal; an operating circuit therefor; a signal 
controlling circuit; and a controller for the 
signal controlling circuit operated and con 
trolled by the controlling track circuit. 

8. In an electric signaling system for rail It will be understood that the details of ways, the combination of a supply track cir 
without departing from the scope thereof and 
it will further be understood that the appa 
ratus and some of the circuits may success fully be operated in conjunction with various 
arrangements of cooperating circuits, al 
though what has been illustrated and de 
scribed are considered to be preferable. 
What we claim and desire to secure by 

Letters Patentis:- 
1. In an electric signaling system for rail 

ways, the combination of a train signal; a sig 

this invention may be variously modified cuit including a transformer; a generator 
therefor; a controlling track circuit includ 
ing a transformer; a signal; an operating 
circuit therefor; a signal controlling circuit; 
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and a controller for the signal controlling 
circuit operated and controlled by the con 
trolling track circuit. 

9. In an electric signaling system for rail 
ways, the combination of a supply track cir-, cuit including a transformcr; a generator 
therefor on a train; a controlling track cir: 
cuit including a transformer; a signal; an op 
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erating circuit, therefor; a signal controlling operating circuit on the train; a signal con- 65 
circuit; and a controller for the signal con 
trolling circuito, erated and controlled by 
the controlling track circuit. 

10. In an electric signaling system for rail 
ways, the combination of a signal; an oper 
ating circuit therefor; a controlling circuit 
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therefor including a controller for the oper 
ating eircuit; a controller for the controlling 
circuit; a circuit breaking train contact and a 
controller circuit closer in the controlling 
circuit. 9 . f 

11. In an electric 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 
determined point. 

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

13. In an electric block signaling system 
for railways, the combination of a suppl. 
track circuit; a generator therefor; a control 
ling track circuit RES a track contact 
at the entrance to the precedi 
ond track contact at the end of the precedin 
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 controlling circuit 
operated and controlled by the controlling 
track circuit. 

14. In an electric signaling system for rail 
ways, the combination of a local signal con 
trolling circuit including a controller for said 
controlling circuit; a circuit closer operated cuit on the train and cutting the controlling by said controller; an equalizing shunt resist 
ance associated with said circuit closer; and 
a circuit breaking train contact for said con 
trolling circuit. . 

15.fh an electric signaling system for rail 
ways, the combination of a signal controlling 
circuit on a train normally including a loca 
generator; a track circuit; a circuit Breaking. 
train, contact operating to cut out the local 
generator from the controlling circuit and to 
cut in the track circuit when the train reaches 
a predetermined point. 

16. In an electric block signaling system 
for railways, the combination of a supply 
track, circuit including a track, contact, one 
coil of a trainsformer and one rail of the block; 
a generator therefor on a train; a controlling 
track circlift including a track contact, the 

“danger. 

ng block, a sec 

trolling circuit on the train normally includ 
ing and closed through the generator, a sig 
nal controller, a controller for the controlling 
circuit, a circuit breaking train contact, and 
a circuit closer operated by the said control. 
ling circuit cophtroller; and said circuit break. 
ing train contact, when the train reaches a 
predetermined point, operating to cut out the 
generator from the controlling circuit and 
cut into the controlling circuit the control 
ling track circuit. . . . 

7. 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 
former and a track contact; a signal and a sig nal operatingcircuit on the train; a signalcon 
trolling"circuit on the train normally closed 
through a signal controller, a magnetic con 
troller for the controlling circuit, a circuit 
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breaking train contact, a circuit closer oper-. 
ated by said 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 normal controlling cir 
cuit on the train at two points in case of 
. 18. In an electriésignalug system for 
railways, tie.combination of agenerator on 
a train; a controlling track circuit operated 
by said generator, including two separated 
track contacts; 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 SE train 
contact; said train contact operatively en 
gaging each of the track contacts when the train reacles predetermined points, then 
breaking the normal signal controlling cir 
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. ; 

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

go 
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track circuit for each block; a normally closed 
controlling circuit on a train; means in ad 
vance of each protected block to break the 
normal signal controlling circuit on the train 
at two points and to cut the controlling track 
circuit into said signal controlling circuit on 
the train. . . . . . . . . . 
20. In an electric block signaling system 

track circuit for each block; a normally closed 
for railways, the combination of a controlling 

I 25 
controlling circuit.pna trainia plurality of . 

other coil of the transformer and both rails separated means in advance of each protect 
of the block; a signal on the train; a signal edblock each to break the normal signal con 
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trolling circuit on the train at two points and 
to cut the controlling track circuit into said 
signal controlling circuit on the train. 
2. In an electric block signaling system 

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 blockindepend 
ently to operate the signal controlling circuit 
on the train aid then cause it to assume its 
normal condition when and only when the 
block is safe. - - - 

22. In an electric signaling system for rail 
ways, the combination of a supply circuit; an 
atternating generator therefor; a controlling 
track circuit; a signal; an operating circuit 

2 o therefor; a signal controlling circuit; and a 

C 
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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 therefor on a 
train; a controlling track circuit; a signal; an 
operating circuit therefor; a signal control 
Jing circuit; and a magnetic controller fir the 
signal controlling circuit operable and coin 
trollable by alternating current from the coli 
trolling track circuit. 

In testimony whereof, we have signed our 
names to this specification, in the presence of 
two subscribing witnesses. 

EDWAR) . OR (UTT. 
RICAR) SEI) ()N. 

Witnesses: 
IDA. G. GILMORE, 
IEONARD DAY. 
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