
No. 828,648, PATENTED JUNE 19, 1906. 
L, H, THULLEN, 

RAILWAY SIGNALING, . 
APPLICATION FILED FEB, 5, 1904, RENEWED MAY 10, 1906, 

3 SHEETS-SHEET 1. 
s' s R . 

(ICC). 

- r s 
Zazoviar 

12to. 777.262, . 

    



No. 828,648, s PATENTED JUNE 19, 1906. 
L, H, THULLEN, 

RAILWAYSIGNALING, 
AFFICATION FILED FEB. 5, 1904, RENEWED MAY 10, 1906, 

| YES 

3 SHEETS-SHEET 2. 

s ). 

  

  



No. 823,648, PATENTED JUNE 19, 1906. 
I, H, THULLEN. 

RAILWAY SIGNALING, 
: APPLICATION FILED FEB. 5, 1904. RENEWED MAY 10, 1906. . 

N . 3 SHEETS-SHEET 3.   



to, and is particularly adapted to railways over 
which electric cars are propelled, the motive 
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...To all whom it may concern: , , ...here shown, consists of an ordinary relay H, 
Beit known that I, LoCIs H. THULLEN, a the armature h of which controls a local cir 

citizen of the United States, and a resident of Edgewood, in the county of Allegheny and 
s: State of Pennsylvania, have invented certain 

... new, and useful Improvements in Railway Signaling Systems, of which the following is a 
specification. , ' ' ' 
... My invention relates to a signaling system, 

power for the motors of which is alternating 
current and with a return for the propulsion 

, current through the rails or a rail . . . . . 15. I will describe a railway sighaling system 
embodying my invention and then point out 

". . . the novel features thereof in claims. . In the accompanying drawings, Figure is 
20 bric railway having my invention applied 

thereto. Fig. 2 is a view, similar to Fig. 1, 
a diagrammatical view of a portion of an elect 

but showing a modification of my invention. 
Fig. 3 is a view similar to Figs. and 2, but 
showing another modification of my inven 

25 tion. . . . . . Similarietters of reference designate corre 
sponding parts. in all the figures of the 
drawings. . a - 

* D designates a railroad, one of the rails d of 
3o which is electrically continuous throughout 

its length, while the other rail d is divided 
into sections, which sections are suitably 
insulated from one another. . Preferably 
each insulated section will be of a length 

35 equal to what may be termed a “block-sec 
, tion.” In the drawings I have shown two such sections DD" and portions of two adja 
cent block-sections D and D. . . . K" designates railway-signals, one being 

4o provided for each block-section. Each rail way-signal preferably comprises a signal de 
vice Kin the form of a semaphore and a suit 
able mechanism by which the semaphore K 
may be moved from one position of indica 

45 tion to another. The mechanism of each 
railway-signal may be any design; but it will 
preferably be electrically controlled. ... ' 

lock-section D, D', and D, &c., Each 
comprises a closed track-circuit, which closed 

5o track-circuittincludes a source of electrical en 
ergy, a portion of both track-rails of the 
block-sections, and a translating device. In 
the present invention the source of electrical 
energy is preferably a battery E, which sup 

55 plies direct current to the track-circuit. The 
translating device may be any design, and, as 

cluding alternating cirrent 

cuit, including contact-points N. and the elec 
trically-operated controlling mechanism of 
the railway-signal. It will be understood 
that if the continuity of the closed track-cir 
cuit is complete or the track-rails included in 
the circuit are not bridged by the wheels and 
axle of a car or cars the current will flow, 
from the battery E to energize the translat 
ing device H, which closes the contact N, and thereby close the circuit of the electrically-op 
erated device of the signal mechanism. Un 
der the Egg, conditions the railway 
semaphore wi 

the “danger'position of indication. 
A designates a conductor which is connect 

be in the clear or “safety 
position of indication, and should any condi 
tion exist other than those heretofore stated 
the semaphore will be moved or will move to 

edwith one pole of alternating-current gener 
ator B, the other pole of which is connected . . 
with the continuous raild of the railroad. . . . . . 
E is a diagrammatical representation of an 

electric car Ryley. atrolley which is in 
contact with the conductor A, Wi 
either an overheadwire or a third rail. It will 

ch may be 

be seen that a circuit from the generator is 
supplied the motor in the car E through the 
trolley, and the return for the propulsion 
current will be particularly through the 
track-rail d, though paths are provided by which any propulsion-current in the insu 
lated sections d may reach the rail d, so that, 
in effect, the return will be through both of 
the track-rails. . . . . . 

8 5 

In order that the propulsion-current may 
not affect the translating device H, I prefer 
ably include means in the closed track-cir 
cuit which will prevent a sufficient quantity 
of alternating current reaching the translat 
ing device, thereby causing it to be energized, 
especially at times, when it should be de&n- 
ergized. The means which I employ are 
preferably an inductive winding g This 

95 

roo 

winding may be in the form of an iron core 
with either a closed magnetic circuit or with 
an open magnetic circuit, or it may be used 
without a core. It will be understood that I 
do not limit myself to any particular form of 
inductive winding or to any particular means. 
for excluding alternating current from the 

Ios 

translating device, as it is withih the scope 
of my invention to employ X. means for ex 

om the trans 
d 

lating device. The object of this winding is 
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to eliminate as much as possible all alter 
nating current traversing the track-circuit 
from reaching the translating device, The 
inductive winding being of low ohmic re 

5 sistance offers very little resistance for the 
passage of direct current to the translating 
device. 
F designates a resistance included in the 

closed track-circuit for the purpose of limit 
Io ing the amount of current flowing through 

the battery E when the two rails included in 
the track-circuit are short-circuited. 

Referring now to Fig. 2, the inductive winding Gis provided with a second or dif 
15 ferential winding G', which embraces the 

core g of the inductive winding. The in 
ductive winding G' is in multiple circuit with 
the battery E. The purpose of this different 
tial winding G' is to neutralize the magnetit 

2O action of the direct current on the iron core 
of the inductive winding. The direct cur 
rent passing through the inductive winding 
Ghas a tendency to magnetize the core to a 
considerable extent, thereby causing higher 

25 magnetic saturation of this core. The 
higher the saturation of the core the greater 
amount of alternating current, there will be traversing this inductive winding, which, as 
hereinbefore stated, counteracts the magneti 

3ozation of this core by the direct current, 
thereby keeping down the alternating cur 
rent which might traverse this coil the five possible amount. 

In Fig. 3 instead of the resistance F, Iem 
35 ploy an inductive resistance F, the purpose 

of which is to prevent alternating current in 
the track-circuit for traversing the battery of 
that track-circuit. 

It will be understood that both the track 
4o rails can be used for the return of the propul 

sion-current, and wherever in the claims I 
have used the word 'rail' I do not wish to 
be understood as being limited to only one 
al. . - - 

45 What I claim for my invention is 
1. In a signaling system for use on electric railways employing alternating current as 

motive power and a rail for the return there 
of, the combination of a series of block-sec 

5o tions, a closed track-circuit for each block 
section which includes a portion of both track 
rails, a source of direct current for each 

a track-circuit, a translating device included 
in each track-circuit, and an inductive wind 

55 ing included in the track-circuit for prevent 
ing alternating current, effectively operating 
the translating device. . 

2. In a signaling system for use on electric 
railways employing alternating current as 

motive power and a rail for the return there- Go 
of, the combination of a series of block-sec 
tions, a closed track-circuit for each block 
section which includes a portion of both 
track-rails, a source of direct current for each 
track-circuit, a translating device included in 65 
each track-circuit, an inductive winding in 
cluded in the track-circuit for preventing al ternating current effectively operating the 
translating device, and means for counteract 
ing the magnetization of the core of the in- 7o 
-ductive winding caused by the direct current 
in the track-circuit. 

3. In a signaling system for use on electric . 
railways employing alternating current as a 
motive power and a rail for the return there- 75 
of, the combination of a series of block-sec 
tions, a closed track-circuit for each block 
section which inciudes a portion of both 
track-rails, a source of direct current for each 
track-circuit, a translating device included in 8o 
each track-circuit, a resistance included in 
the track-circuit between the battery and the 
rails, and means also in each track-circuit for preventing alternating current effectively op 
erating the device. 85 

4. In the signaling system for use on elec 
tric railways employing alternating current 
as motive power, and the rail for the return 
thereof, the combination of a series of block 
sections, a closed track-circuit for each block- 9o section including a portion of both track 
rails, a source of direct current for each track 
circuit, a translating device included in each 
track-circuit, an inductive winding included 
in the track-circuit for preventing alternat- 95 
ing current effectively operating the trans 
lating device, and a second winding on the 
core of the inductive winding, which second 
winding is included in multiple with the di 
rect-current py for counteracting the roo 
magnetization of the core of the inductive 
winding caused by the direct current in the 
track-circuit. - 

5. A signaling system for railways the 
trackway of which is employed as a return Io5 
for alternating propulsion-current, a source 
of alternating propulsion-current, a series of 
track-circuits formed in part by the track 
way, a source of direct current for each track 
circuit, a relay for each track, and animpe-IIo 
dance-coil in each track-circuit. 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses. 

LOUIS H. THUIEN. 
Witnesses: - 

W. L. McDANIEL, 
GEORGE McCoRMICK. 


