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UNITED STATES PATENT OFFICE. 
YORKE BURGESS, OF WASHINGTON, DISTRICT OF COLUMBIA, ASSIGNOR TO AMERICAN SIG 

NALLING COMPANY, A CORPORATION OF ARIZONA TERRITORY. 
- ELECTRIC RAILWAYSIGNAL SYSTEM. 

No. 926,687. Specification of Letters Patent. Patented June 29, 1909. 
Application filed November 5, 1908. Serial No. 461,174. 

To all whom it may concern: 
Be it known that I, YoRKE BURGESs, a 

citizen of the United States, residing at 
Washington, in the District of Columbia, 

5 have invented a new and useful Electric 
Railway. Signal System, of which the follow 
ing is a specification. 

This invention has reference to improve 
ments in electric railway signaling systems 

10 and is designed to provide a system of cir 
cuits and signaling apparatus whereby a 
train standing upon a track or running in 
either direction has apparatus thereon so op 
erated that the engine map is notified of the 

15 approach of other trains on the same track in 
either direction or of other dangerous condi 
tions such as a siding open to the main track 
or a broken rail, or the presence of a hand car 
on the main track, or the lapping of a side 

20 tracked train or car into dangerous relation 
to the main, track, or in fact any conditions of 
danger to the train under consideration while 
the train is still far enough remote from the 
dangerous point to give attle time for bring 

25 ing the train to a standstill. 
In accordance with the present invention 

the system under normal conditions works 
on closed circuit in which case there is dis 
played in each engine cab of the trains work 

30 ing under the system a white light, and along 
the line of way in each section, the system 
operating on an electric sectional system, 
there are electric circuits normally main 
tained in the closed condition so long as there 

35 is no train or car within the section and other 
normal working conditions are maintained. 
The system is so constituted that should 

conditions dangerous to a train arise within 
dangerous proximity to such train then there 

40 will be displayed a characteristic signal, 
usually a red light, and the brakes will be . 
applied automatically. Since the system 
operates under normal conditions on closed 
circuit then any break in any one of the cir 

45 cuits will cause the display of the danger sig 
nal and the application of the brakes upon a 
train entering the Zone, where the break has 
occurred. 
The present invention contemplates the 

50 use of normally closed circuits upon an en 
gine of a train which circuits are constantly 
closed except for accidental breaks in the cir 
cuits, and the arrangement is such that un 
der normal working conditions and in the ab 
sence of dangerous conditions there is dis 5 5 

played a safety signal, usually a white light, 
and the brake system is electro-magnetically 
held in the released position without however 
affecting the normal operation of the brake: 
under the control of the engine man. Shoul! Go 
dangerous conditions arise within such di 
tance of the train under consideration as to 
become dangerous to such train, then the . . 
current within the closed circuit upon the 
train is so diverted as to operate the danger 65 
signal and to so weaken the electro-magnetic 
brake-controlling devices as to cause the ap 
plication of the brakes. . 
The invention will be best understood from 

a consideration of the following detail descrip-70 
tion taken in connection with the accom anying drawings forming a part of this speci 
E. in which drawings, i 

Figure 1 is a diagram of a number of succes 
sive sections of a system equipped with the 75' 
present invention and showing the operation 
of the invention when a train is upon each of 
three successive sections. Fig. 2 is a dia 
gram showing the arrangement of the inven 
tion for a turnout or side track. Fig. 3 is a so 
diagram illustrating the operation of the in 
vention in the case of a broken rail. Fig. 4 
is a diagram showing the operation of the in 
vention should there be a hand car or other 
car on the track which car is not equipped 85 
with the signal apparatus. Fig. 5 is a dia 
gram showing the condition when a sile 
tracked car has moved upon or so close to the main track as to be dangerous to a train upon 
said main track. 

Referring to the drawings there are shown 
the two tracks 1 and 2 of a single track rail 
way, the invention being shown in the draw 
ings as applied only to a single track railway, 
but it will be understood that a double track 95 
railway may be equipped with the in Yen 
tion as well as a single track railway. One 
of the tracks, say the track 1 or rail 1 is shown 
as a continuous rail, this being understood 

90. 

as an electrically continuous rail, though not 100 
of course' necessarily mechanically continu 
ous. The rail 2 is broken up into electric 
ally discontinuous sections, the rail being 
electricially continuous throughout the sec 
tion and insulated as indicated at 3 from the 105 
electrically continuous rail section of the 
next succeeding or preceding electric section. 

Extending along the line of way are two 
conductors 4 and 5 distinct from the rails and . . 
either of the over-head type of suitably sup- 110. 
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iicative of any signal visual or audible for 
i. ilicating safety but preferably this signal 
is in the form of a clear glass or white glass 
incandescent lamp. 

Leading from the conductor 34 is a con 
ductor 51 including a solenoid 52 and ulti 
nately terminating at a switch arm 53 which 
latter constitutes or is attached to the arma 
ture of the magnet 36. In the path of the 
switch arm 53 is a terminal or contact 54 con 
lected by a conductor 55 to the conductor 
41. Branched off from the conductor 41 is 
another conductor 56 connected to the con 
ductor 51 adjacent to the switch arm 53 and 
including a lamp 57 similar to the lamp 48 
before referred to, that is it is preferably a 
lamp with a red bulb, but like the lamp 48 
may be taken as indicative of any danger 
signal whether. visual or audible but pref 
erably in the form of a red lamp. 
in the conductor 51 around the solenoid 52 is 
another conductor 58 including a lamp. 59 
which in this case has a white or clear glass 
bulb and is to be taken as indicative of any 
type of signal visible or audible which will 
indicate safety, but is like the lamp 50 pref 
erably an incandescent lamp with a clear. 
glass or white glass bulb. ar 
Now let it be assumed that the hornaal con 

dition of the apparatus at the stations when 
no trains are upon a section and no danger 
contitions are present is, that shown at the 
right hand end of Fig. 3. Under such condi 
tions each battery or current source 2S will 
charge the magnets 25 and 15, which are in 
series, through the corresponding rail section 
2 thence by way of the conductor 26 through 
the said magnets 25 and 15 and by the con 
ductors 17 and 18 back to the rail. 
same times the battery 28 will charge the 
magnet 12 of the particular station and the 
magnet 16 of the next adjacent station 
through the rail section 2 and conductor 27 
by way of the switch arm 24 now held in the 
closed position by the energized magnet, 25 
thence by the conductor 22 to the magnet 12 
and by way of the conductor 21 to the mag 
net 15 of the next adjacent station, thence by 
the respective conductors 17 and 18 to the 
rail 1 and back to the battery 28. Under 
these conditions the magnets 15, 16, 25 and 
12 are all energized and their respective 
switch levers are closed and consequently all 
the circuits named are closed as well as being 
closed on to the conductor 6 connected to 
the respective conductors 4 or 5 as the case 
nay be. 

in Fig. 2 the conditions at a station and 
tapon a train when there are no danger condi 
tions along the track with the train in a sec 
tion, are shown. The car axle and wheels 29 
bridging the two tracks 1 and 2 short circuit. 
the battery 28. The short circuiting of the 
battery 28 so weakens the current passing 
through the magnets 25, 5 and 12 of the par 

Branched 

At the 

ticular station under consideration and the 
magnet 16 of the preceding station, consid 
ering the trail as moving toward the right as 
viewed in Fig. 2, it 
longer retain their airmatures which are re 
tracted by usual retracting means assumed to 
be present in the structure shown though not 
there illustrated, and the circuit controlled 
by these several arnatures are opened. 
However the bridging of the particular bat 
tery 2S referred to does not affect the mag 
net 16 of the particular station, this magnet 
being still energized by the next succeeding 
battery 28. The dynamos 30 and 31 are as 
sumed to be constantly running and generat 
ing current. Under the conditioins assumed 
the circuit of the dynamo 30 is through the 
shoe 33 to the conductor 5 thence by the re 
spective conductor 6 of the next preceding 
station, thence by way of the conductor 7 
and terminal 9 to the switch arm 11 which 
under these conditions is closed upon the ter 
minal 9 since the magnet 12 is energized, 
thence by the conductor 13 to the terminal 
14 and by way of the switch arm 19 to the 
conductor 18 and rail l, returning to the dy 
namo by way of the axle and wheels 29 and 
the conductors 39 and 38 to the magnet 36 
and back to the other brush of the dynamo 
by way of the conductor 40. Under these 
conditions the magnet 36 is energized and its 
armature lever 44 is held closed on to the 
contact 45. There is thus maintained a cir 
cuit from the dynamo 30 through the con 
ductor 42, solenoid 43 and lamp 50 in multiple 
and thence by way of the switch lever 44 and 
conductor 46 back to the other side of the 
dynamo, the said lever. 44 and conductor 46 
providing a low resistance branch about 
the lamp 48. The lamp 50 and solenoid 43 
are so proportioned that the current from the 
dynamo 30 will flow through these two ele 
ments in multiple arc and light up the lamp 
50 to brilliancy and at the same time charge 
the solenoid 43 to the fullest intended ca 
pacity. Under these conditions the lamp 50 
on glowing denotes a safety condition of the 
entire apparatus within a safety zone of the 
particular engine and train under considera 
tion. 
the solenoid 43 is made to control the brake 
system in such manner that the brakes will 
not be applied except at the volition of the 

At the same time the energization of 

titat these magnets no 
70 

SO 

35 

O 

O 

05 
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engine naan, the conditions being such that 
when the solenoid 43 is de&nergized the emer 
gency side of the air brake system is made ac 
tive and the brakes are then automatically 
applied. 
At the right hand end of Fig. 2 there is . 

shown a turn-out or switch 60 which may be 
taken as of the ordinary conventional form. 
An arm 61 leading from the switch target is 
provided with a bridging contact 62 al 
ranged to open or close the circuit between 
two terminals 63 in branches 64 of the adja 
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cent conductor 18 of the station toward the posed that the middle train of the three has 

0. 
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approaching train. - . | broken down or become otherwise stilled 
When the turn-out switch is in a position upon the section, then another train entering whereby thesiding is cut out from the main 

track and it is safe for trains to travel on the 
main track without danger of being shunted 
into the siding then the closure of the con 
ductor 18 through its branches. 64 maintains 
the conditions of safety at the adjacent.sta 
tion. But suppose the switch should be 
turned into a position to connect the main 
track with the siding then the bridging con 
tact 62 is moved out of electrical connection 
with the terminals 63 and the conductor 18 
has its continuity broken through the 
branches 64. Now the magnet 16 has its 
circuit broken and is therefore no longer 
charged and its armature lever moves away 
from the contact, 10 and the electrical con 
nections of the conductor 6 to the track 1 are 
broken. * 
While the shunting switch 60 was in the 

position to maintain the main track intact 
the circuit between the conductor 6 and 
track 1 was closed and consequently the cur 
rent from the dynamo'31 energized the mag 
net 37 and the solenoid 52 and lamp 59 re 
mained in the charged position the same as 
the local controlled by the dynamo 30. Now 
however, considering. that the, shunting 
'switch 60 is closed on to the main track so 
that the track is connected to the siding then 
the circuit through the conductor 6 is broken 
and the magnet 37 is no longer energized so 
that its armature lever 53 will move away 
from the contact or terminal 54 thus break 
ing the shunt circuit about the lamp 57. 
Now the current from the dynamo 31 has its 
path defined by the conductor 51 through 
the lamp 59 and solenoid 52 in multiple arc 
and back through the conductor including 
the lamp 57 in series with the multiple arc 
branches including the solenoid 52 and lamp 
59. Under these conditions enough current 
will pass through the lamp '57 to cause the 
same to glow brightly, but the current divid 
ing between the lamp. 59 and solenoid 52 will 
fail to energize either of these two elements 
operatively and consequently the lamp 59 
will dim down or actually cease to glow en 
tirely while the solenoid 52 will become so 
weakened as to no longer be operative. . ; 
The going out of the white lamp and the 

flashing up of the red lamp together with the 
application of the brakes of course indicates 
the presence of a dangerous condition within 
the dangerous proximity and of course if 
such conditions prevail for any length of 
time a proper one of the train crew, will make 
an investigation so that the dangerous con 
dition, may be remedied if possible or such 
measures of relief be taken as may be neces sary. 

65 
In. Fig. 1 there are shown three trains upon 

three successive sections. Let it be sup- - 

- 

deviees was present in the section, and conse 

the section immediately to the left will be 
come affected by the stalled train and be. 
brought to a standstill while the signal de 
vice indicating trouble ahead of the train will 
be energized so that the red lamp will glow 
and the same conditions will become pres 
ent in that portion of the signal device on 
the stalled train toward the approaching 
train. If also a train be traveling toward 
the left as viewed in Fig. 1 and comes upon 
the section immediately adjacent to the sec 
tion occupied by the stalled train, then its 
signal device indicating danger will be ener 
gized on the side toward the stalled train and 
the approaching train will be brought to a 

70 

80 

standstill while the engine man on the stalled 
train will be apprised of the fact by the oper 
ation of his signal device on the side toward 
the last named approaching train indicating 

proaching train. 
Let it be supposed that from some cause or 

a dangerous condition on that side of the 
stalled train occupied by the last, aained ap 

9) 

other there, should be a broken rail in the 
track as indicated at 65 in Fig. 3, it being 
immaterial whether this broken rail be in the 
track 1 or track 2. This has the same effect 
as bridging a battery 28 by the presence of a 
train in the section where the break occurred 
and as soon as the train enters the next suc: 
ceeding section in a direction traveling toward 
the track break 65 then the danger side of 
the train carried mechanism is energized and 
the train is brought to a standstill: Of 
course the engine man does not know what 
the danger condition may be and after a, 
proper time interval investigation will be set 
up and the broken rail be found and may be 
repaired after which the danger conditions 
being relieved the magnet 36 or 37 of the 
train-carried apparatus will again become 
energized and the safety signal once more 
displayed and the brakes released so that the 
train may proceed. 
Suppose that a hand car should be upon a 

sectign or a car or train unequipped with 
signal devices, should be upon a section. 
Such a condition is shown in Fig. 4 where a 
hand car or other car unequipped with safety 
devices is indicated at 66, the showing in the 
figure being that of a pair of wheels and con 
necting axle as sufficiently indicative of such 
an unequipped car or cars and the structure 
66 has been shaded sinply to distinguish it 
from the structure 29 which latter is to be un 
derstood as indicating a locomotive equipped 
with the safety devices. Since the car 68 
will bridge the rails 1 and 2 it will act the 
same as though a train equipped with is 

quently an approaching train indicated dia 
grammatically in Fig. 4, will on entering the 

95 
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next section to the car 66 in a direction ap 
proaching the same be notified of the pres 

0 

ence of some dangerous condition and be 
brought to a standstill as under other danger 
ous conditions and upon investigation the 
dangerous condition may be avoided, though 
in the case of a moving car unequipped with 
safety devices, as for instance a hand car, the 
danger conditions may be removed by the 
traveling of the car out of the section if it be 
going in the same direction as the train. if 
the hand car be going toward the train, of 
course it may be readily stopped before any 
accident has occurred. 
Another condition is shown in Fig. 5. 

Sometimes cars which have been shunted on 
a siding will move or be moved therefrom 
either wholly or partially onto the main track 

20 

25 

30 

40 

50 

60 

65 

either through accident, or carelessness or 
maliciousness, and thereby become a menace 
to a train moving on the main track. Or 
sometimes a car shunted on a siding may not 
be moved quite far enough thereon and be 
unintentionally left in a position where it 
may side swipe a train passing on the main 
track. In Fig. 5 there is shown a means for 
preventing such an accident by providing at 
such a turn-out two electro magnets 15' and 
16' controlling armatures 19' and 20' re 
spectively arranged to either of them close 
the circuit of a conductor 6' leading to a sec 
tional conductor 4 or 5 as the case may be. 
One side of the nagnets 15' and 16’ has : 
common connection to the track rail 1 by a 
conductor 18 and the armatures 19 and 20' 
have also a common contnection to the track 
1 by the common conductor 18. The mag 
net 16' is connected by the conductor 21 to 
the magnet 12 of a preceding or adjacent 
station, while the other side of the magnet 
15 is connected by a conductor 27' to a 
section 2 of the main track and also of the 
siding while the other side of the siding is 
connected by a conductor 67 to the track 1. 
if now a car such as indicated at 6S which 
had been shunted on the siding should move 
old to a section 69 of the siding immediately 
adjacent to the shunting switch then there is 
established a circuit from the battery 28 
beyond the shunting track switch through 
the wheels and axles of the car 68 and by 
the conductor 67 to the track 1 and back to. 
the battery. Under ordinary circumstances 
the magnet 15' is charged by the battery 28 
referred to and its armature 19’ is attracted 
thus closing the circuit through the conduc 
tor 6' to the track rail 1, but when the car 6S 
short circuits the batter 2S then the magnet 
15 is de&nergized and its armature 19’ moves 
away therefrom and opens the circuit to the 
conductor 6' previously closed by said switch 
19. When a train enters on the section 
next adjacent to the shunting switcil upon 
which the car 6S has moved to an extent to 
be a mena?e to a train moving on the main 

ter's a section. 

5 

track then the magnet 16' is de&nergized in 
the same manner as the magnet 16 of an ad 
jacent section is de&nergized when a train en 

This completely breaks the 
circuit through the conductor 6 and conse 
quently the danger signal is displayed in the 
cab of the approaching train and the brakes 
are applied in the manner already described, 
the danger signal being displayed on the side 
of the cab toward the danger point. In the 
case of an open draw-bridge the conditions 
would be similar to the switch shown in Fig. 
2 and a similar arrangement would be pro 
vided, . . . . 
From the foregoing it will be seen that all 

the several structures along the line of way 
are maintained on normally closed circuits 
and on the entrance of a train into a section 
certain of these circuits are opened but not 
all. On the train the circuits are of two 
characters one local to the train and the 
other through the sectional line conductors 
and the track. Under normal conditions 
the combined train and track and sectional 
line circuits remain intact so that the sources 
of current on the train cause the maintenance 
of safety conditions. In the circuits local to 
the train however, the current is always 
flowing whether the external conditions he 
safety or danger, but the annount of current 
flowing through the safety or danger element 
is so modific by safety or danger conditions 
that these elements are operated accord 
ingly. 

Should a break occur in any of the line cir 
&uits from any cause a danger signal will be 
displays and the train brought to a stand 
still. Should the white light go out without 
the application of all of the brakes or the 
display of the red signal, then it would indi 
cate a break in the signal immediately local 
to the safety lamp. Since such a break in 
the circuit is usually due to the rupturing of 
the filament of the lamp the introduction of a 
new lainp will cure the trouble. Should the 
brakes be applied without the display of the 
red signal then it is an indication that a dan 
ger zone has been entered but the fillment of 
the red lamp or the immediate circuit of said 
lamp has become broken and as this fall it is 
usually in the filament of the lamp the intro 
duction of a new red lanp will cure the 
trouble. 

It is to be observed that in the present sys 
ten the polar relation of the current sources 
on the train or along the line of way to the 
direction of travel of the train is immaterial. 
What is claimed is:- 
1. in an electrically operated railway sig 

nal system, section stations along the line of 
way connected one to the other and having 
normally closed charged circuits including 
circuit-controlling devices, alternately cross 
ing sectional line conductors having circuit 
connections controlled by the circuit-con 
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trolling devices at the said stations, a con 
stantly closed train-carried circuit including 
a train-carried source of current and signal 
means, and means on the train including a 
circuit-controlling means for including the 

10 

normally closed charged circuits including 
circuit-controlling devices, alternately cross 

15 

20 
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30 

second named sectional conductor, circuit 

40 

45 

50 

55 

electric energy in each section bridging the 

train-carried current source in those section 
station circuits the continuity of which are 
intact. 

2. In an electrically operated railway sig 
nal system, section stations along the line of 
way connected one to the other and having 

ing sectional line conductors having circuit 
connections controlled by the circuit-con 
trolling devices at the said stations, a con 
stantly closed train-carried circuit including 
a train-carried source of current, signal 
means in said constantly closed circuit, and 
means on the train including a circuit-con 
trolling means for including the train-carried 
current source in those section station cir 
cuits the continuity of which are intact and 
for controlling the flow of current to the 
train-carried signal means in accordance with 
predetermined circuit conditions. 

3. In an electric-section signal system, al 
ternately crossing sectional line conductor's, 
other sectional conductors and a continuous 
conductor along the line of way, a source of 
continuous conductor and the section of the 
second named sectional conductor, two elec 
tro-magnets at each section station, the first 
connected to the continuous conductor and 
the second to the adjacent section of the 

controllers at each section station, one actu 
ated by one of the magnets and another by the 
other of the magnets, a circuit leading from one 
of the circuit controllers to the next adjacent 
section station on one side, a third electro 
magnet at the section station, a circuit includ 
ing the same coming from the next adjacent 
Section station on the other side, a circuit 
controlling means acted on by the last named 
electro magnet, and means including the cir 
cuit controlling means under the influence of 
the second and third electro magnets for 
coupling the respective one of the alternating 
crossing sectional conductors to the continu 
Ous conductor. 

4. In an electric-section signal system, al 
ternately crossing sectional line conductors, 
other sectional conductors and a continuous 
conductor along the line of way, a source of 
electric energy in each section bridging the 
continuous conductor and the section of the 
second named sectional conductor, two elec 

60 tro-magnets at each section station, the first 
Connected to the continuous conductor and 
the second to the adjacent section of the sec 
Ond named sectional conductor, circuit con 

... trollers at each section station, one actuated 

923,687 

by one of the magnets and another by the 65 
other of the magnets, a circuit leading fr 
one of the circuit controllers to then 
jacent section station on one side, i, third 
electro magnet at the section statior, a cir 
cuit including the same coming from the 
next adjacent section station. On the other 
side, a circuit controlling means acted on by 
the last named electromagnet, and means 
including the circuit controlling means under 
the influence of the second and third electro 
magnets for coupling the respective one of 
the alternating crossing sectional conductor's 

70 

to the continuous conductor, and a train 
carried means comprising two sources of 
electrical energy, current conducting means 80 
leading from each current source to the alter 
nating crossing conductors, ... other current 
conductors each including a circuit con 
troller and leading to the continuous con 
ductor, and constantly closed signal cir 
cuits fed individually by the current sources 
on the train and containing differentiated 
signals, said constantly closed signal cir 
cuits receiving current from the current 
sources on the train in accordance with the 
circuit conditions along the line of way. 

5. In an electric section signal system for 
railways, train-carried signal means con 

85 

90 

prising a closed charged circuit having dif 
ferentiated signal devices responsive to the 95 
current flowing in the circuit, said closed 
charged circuit being local to the train, and 
means for causing the operation of one only 
of the signal devices at a time without break 
ing the closed circuit. 

6. In an electric section signal system for 
railways, train-carried signal means con 
prising a closed charged circuit, electrically 
operated safety and danger indicating sig 
nals both fed simultaneously and continu 
ously from the current source in the closed 
circuit, and means for gausing an Operative 
flow of current through either but not both 
signal means at one time. 

7. In an electric section signal system for 
railways, train-carried signal means coin 
prising a closed charged circuit, electrically 
operated safety-signal and brake-controlling 
means in multiple arc relation in said closed 
circuit, an electrically operated danger sig 
nal means in said closed circuit in series with 
the safety-signal and brake - controlling 
means, and means for shunting the danger 
signal means without breaking said closed 
circuit. ; 

In testimony that I claim the foregoing a 
my own, I have hereto affixed my signature 
in the presence of two witnesses. 

YORKE BURGESS. 
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Witnesses: 
JAS. M. WALKER, 
GEO. CARSON. 

  


