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To all whom it may concer:

BeitknownthatI, LupwigS. W ALLE asub-
ject of the King of NOI way and Sweden and a
resident of Br oohlvn 1n the county of Kmﬁ‘s
and State of New York, have invented certain
new and useful Improvements in Railway
Block-Signal Systems, of which the following
1S 2 SpBC]ﬁCcLBIOH

This invention r elates toar mlwav signaling
device known as a blOCL-SlGH‘L] ” and 1S of
the type described as a *‘ three- posmon S19-
nal. In systems of this type the semaphore-
arm stands hor 1zonta,l for the stop position
and drops to forty-five degrees tor the caution
position and to the ver tml for the free posi-
tlon. | |
The object of this invention is to provide a
device which shall be simple in its construc-
tion and positiveinitsaction to operate a sema-
phore-signal, asabovestated. This semaphore
18 placed on a post at-the side of the track in
the usual manner. - To accomplish this result,
I have provided a solenoid operated by means
of a series of coils which are connected into
circuit automatlca,ll}f as the core is drawn
down. This core is attached to a chain or
other suitable means passing over a sprocket
or pulley, having a counterweight attached to
the other end thereof. This counterweight
also carries a switching device for contr ollmo
the current in the solenoid -coll. Attached to
the shaft carrying the sprocket~is a holding
device for controlling the rotation ther eot
which 1s in the nature of a toggle-joint held
by an electromagnet which w hen the current
flows through the coil holds the togele and
prevents the shatt tfrom rotating. This shaft
1s connected to the semaphore- slmtt and con-
sequently controls the position of the sema-
phore.

Reteumu to the drawings, Figure 1 Iep1 e-
sents a sectlona,l view of the %,oleno_ld and
counterwelght, showing the semaphore-arm
and connecting part in the horizontal or stop
position. FIU 2 represents a sectional view
of the rever sim -current device, which is used
to control the dn ection of the ﬂow of the cur-
rent In the system, as will be seen and de-
scribed 1n connection with the diagram. Fig.
3 represents an outline view of the ‘mechan-
1sm, showing the semaphore in the stop posi-
tion and also. lustrating the position to which
the semaphore will drop when the line i1s out
of order by reason of broken connections, &c.,
by the dotted position. Fig. 4 represents an

enlarged sectional view of the upper part of
the solenoid mechanism shown in Fig. 1 and
1llustrates the operation of the tOﬂ‘C"IB-JOIHt
holding device, which is shown in full lines
as held by the electromagnet and in the dot-
ted position when the currentis broken in the
holding-magnet, allowing the shaft carrying
the spr -ockeb-w heel to rotate. Fig. 5isaplan
view of Kig. 4. Fig. 61illustr ates in diagram-
matic form the connections between the dif-
ferent parts of this system as they stand when
the train has just passed the signal - post
shown under diagram at the left. For con-
venience these dlam ams are numbered I, 11,
and I1I, representing the connections of the
a,ppa,mtus on three consecutive signal-posts,
which it 1s understood may be phced at any
cistance apart. In the connection shown the
train has just passed post No. III. Fig. 7 is
a diagram of the connections similar to Fig.
6, w1th the exception that the connections are
Shown as two tralns are following one block
apart, one having just passed signal-post No.
V and the second train having just passed post
No. 1V. | .

The same reference- numbers refer to cor-
IOS[JOI]dII]D parts in all views.

The operation of the different parts of this
system 1s as follows:

Referring to Fig. 1, a solenoid is shown at
12 and a counterweight at 11, connected by a
chain 101, passing over a sprocket-wheel 102,
which 1s mounted on a shaft carrying a small
gear 103 and a gear meshing 104, which is in
turn connected to the sema,phoxe-slmtt 105,
which carries the semaphore 108. The.eoun-
terweight 11 forms a connection between the
contact-strip 4 on the one side and contact
connections, such as 5, &c.. on the other for
connecting the current successively into the
solenoid-coils as the counterweight is drawn
up and the solenoid-core 12 drawn down.
This will be seen more clearly by referring to

the diagram in Fig. 6.

Refer ring to Flg. 2, which 1s the reversing-
current device, I have shown at 41 and 42 coils
of the ordinary form, which are connected in
series and are in turn connected to a U-shaped
core43. 'T'his core is pivoted at 110 to a suit-
able bracket 111, attached to the outer case:
112, which allows the core to oscillate accord-
ing to the change of polarity. At 33 and 34
are shown similar coils, also conneected in se-
ries, which act in a similar manner upon a
U-shaped core 44 and 113, with the exception




2.

that this cote 1s electrically insulated at 114 |

one side from the other and is fixed in posi-
tion. At 45 is shown a small auxiliary coil
- which acts upon core 113 to counteract any
residual magnetism in the same. It is seen
that this coil is connected in series with coils
41 and 42 when the upper core 43 stands In
the position as shown, which is the normal
position either with no current flowing, when
it is held as shown by counterweight 109, or
when only one train passes two consecufive
blocks, as will be explained more fully here-
inatter. |

In Fig. 3 is shown in dotted position the
semaphore as it stands when the circuit 1s
broken, thus allowing the counterweight 11
to fall to its lowest position.

Referring to Figs. 4 and 5, I have illus-
trated a holding-magnet 25, which when cur-
rent flows holds the connecting-piece 115,
which in turn is connected to the toggle-joint
arms 116 and 117, preventing the same from
rising to the dotted position shown, and so
holding the connecting-lever 118 and link 119,
which 1s connected to an offset in the shaft,

forming a crank, (better shown in Fig. b at

- 120,) which prevents the same from turning.
It is seen that as soon as the current 1n a
holding-magnet 25 is broken the weight of the
semaphore-arm will cause this shaft to ro-
tate, not being held by the toggle formed by
116and 117. To insure a more certain action,
1 have shown two holding-magnets 25. In
the operation of the device the current 1s
broken only for an Instant, and so to insure
the breaking of the toggle, allowing the sema-
phore-arm to drop, I have provided a stop
at, 121, which 1s attached to lever 118, which
prevents the connecting-blade 27 from being
drawn to its lowest position and making the
circuit again through the holding-magnet 25
until the shaft has completed one revolution,
which corresponds to a movement of the
semaphore-arm of forty-five degrees. The
counterwelight 122 keeps the contact-blades
97 and 38 in their upper position unless the
current flows in magnets 47 and 48, when
they are drawn temporarily to the lower po-
sition and held as long as current flows 1n
these coils. These contact-blades are pivoted
at 123 and are independent in their action,
blade 27 being held from being drawn to
its lower position by stop 121, while blade
38 is immediately drawn to its lowest posi-
tion when current flows in the coils. The
construction of blade 27 1s such that the cir-
cuit is at once broken between 1t and contact
28 and is not made again until it reaches its
lowest position in connection with contact 36,
‘while blade 38 is of such construction that the
circuit between it and contacts 37 and 29 1s
never brokencompletely, but 1s open between
38 and 29 when the blade stands in 1ts upper
position and is open between 38 and 37 when
the blade stands in its lower position. The

| caution position.
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operation of this part of the mechanism and
the function of these different-parts are more
clearly seen in connection with the diagram
in Figs. 6 and 7.

The operation of the system is as follows:
A train passing over the insulated portions
of track 15 and 16, as shown under diagram
No. 1II in Fig. 6, closes the solenoid-circuit,
and current flows from the positive line-wire
1 to wire 3, to contact 4, through the slhiding
contact 11, which starts at the lower position,
and successively through contacts 5, 6, 7, 8,
9, and 10 to the corresponding solenoid-coils,
thus drawing the solenoid 12 down to its lowest
position and raising the semaphore to the stop
position, as shown in diagram No. IIl. From
the solenoid-coil the current flows through
wire 13 to. coil 14, to rail 15, through the
wheels of the train to rail 16, to wire 17, to
the negative line-wire 2. By means of coil
14 the contact-lever 18 is drawn over when
the current flows in the coil, thus opening the
circuit through the hold-magnet 25 and clos-
ing the circuit between wires 19 and 20. This
results in a continuous flow of current in the
solenoid - circuit after the train bhas passed
until the solenoid 12 reaches its lowest posi-
tion and the sliding contact 11 reaches its up-
per position, cutting out thesolenoid-circuit.
Contact 21 is not connected in circuit and
serves merely as a guide for the contact 11 1n
its upper position. When the solenoid-cir-
cuit is open, as described, and the semaphore
stands in the stop position, the contact-lever
18 is returned to-its normal position by means
of aspring 22, thus closing the circuit between
wires 23 and 24 and allowing the current to
flow in the hold-magnet circuit from the posi-
tive line-wire 1 through 26 to lever 27, to
wire 28, to 29, to 30, through resistance 31 to
24. to. contact-lever 18, to wire 23, to 32, to
coils 33 and. 34, to wire 35, through the hold-
magnet 25, wires 36 and 37, to contact-lever
38.and wire 39 to the negative line. This
holds the semaphore in the stop position until
the train-passes the nextsignalahead. At the
same time contact being made by the solenoid-
core 12 allows the current to flow through
line 40 to coils 41 and 42 under diagram No.
11, through 43 and 44 to coil 45, to wire 46, to
cut-out coils 47 and 48, to wire 49, to wire 32,
through coils 33 and 34, to wire 35, through
hold-magnet 25, to 36 and 37, to contact-blade
38, which stands inits upper position at first,
and through wire 39 to.the negative line 2,
opening the hold - circuit and allowing the
semaphore to drop to the forty-five-degree or
When the cut-out blades
38 and 27 are brought to the lowest position
in diagram No. LI, as just described, the con-
nection between 27 and 28 is broken and wire
40 is connected to the negative side of the
line through the blade 38 and wire 89. This

reverses the direction of the current in wire
40 and also.allows the cut-out blades 27 and
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38 in diagram No. I to return to the upper |

position bV means of their counterweight, thus
opening the hold-magnet circuit throucrh 25
ancl allows the semaphme to drop to the free
position, as shown in diagram No. I, where

1t 18 held by the currentin the cireuit 13111 ough
the hold-magnet 25 when the cut-out blade
27 reaches its upper position in the same
manner as deser bed for diagram No. III.

The resistance 31 is large enmwh to preyent
the flow of current in cmlcs 47 and 48 sufh-
cient to draw the blades 27 and 38 down again.

Should the wires become broken or the cir-
cults fail to work, the counterweight 11 will
bring the semaphore past the free position,

as the hold- -magnet 25 will no longer prevent |

the rotation of the, shaft, and will at once 1n-
dlC‘Lte that the system is out of order. This
1s shown in dotted position of the semaphore
1n Kig. 3.

In the tor.eoomn deqcupmon I have as-
sumed that only one train 1s passing any two
consecutive signal-posts. Referring now to

Fig. 7, 1 have 1111,18131 ated 1n dl‘wmms No. 1V,

vV, (md V1 the connections as they stand when
two trains follow one another one block apart.
one train having just passed the post under
diagram No. IV while the train ahead has
just passed No. V. The signal and connec-
tions under No. VI are shown in the caution
position to illustrate the connections in IV
after a train has passed post V and Just be-
tore the second train passes IV. It isin this
instance that the function of the reversing-
cullent device, which was deseribed ander
Fio. 2, 1s especmlly evident. It i1s seen by
1'eterrmo to the description and dmcrra,m un-
der Fig. 6 that when the current is reversed
in colls 41 and 42 when the signal drops from
caution to free position. as qhown under 11
and I, respectively. that it is also reversed in
coils 33 and 34, and consequently the upper
pivoted core 43 does not change its position.

Referring now to Fig. 7, it is seen that
when the first. train passes signal V and brings
that signal to stop position “and signal 1V to
““caution” the passing of a second train. by

signal IV will open switch 18, and conse-.

quently open the circuit through coils 47 and
483, which hold 38 and 27 in the down posi-
tion, allowing 38 and 27 to go to the upper

position by means of their counterweights,.

and thus reversing the circuit through 00118

tion from wire 32. being cha,nﬂed to positive

from blade 27 through wire 28, to 29, to 30,
to resistance 31, to 94 to b]ade 18, to wire.

23, to 32, to coﬂs 33 and od, to wire 35, .to
coil 25. to 36 and 37, to bhde 38, to 39, to
the negatwe line. Acs the current remalns
In the same direction in coils 41.and 42, the

polarity of core 44 being changed causes core
43 to move on 1ifs pivot, breahmg the con- |
nection between 43 and 44 and making a new. |..

condition between 43 and 113 to the negative
side of the line. |

At 511n Figs. 6 and 7 is Shown a lamp which

‘may be mounted so as to illuminate the post

which the train is approaching. The connec-

tion 53 is a,lwws on the negative line, while

the connection 52 is connected throuo*h 40 to
the positive line when the signal is at stop
position, and as the lamp is on the next post
ahead it will light up and enable the engines
to see the position of the signal which the train
1s approaching. - As the mgnal drops to cau-

‘tion position the wire 40 is connected to the
‘negative sides of the line and no current will

ﬂow 1n the lamp.

It isunderstood that thissystem is operative
without the lamp-circuits; but it may be found
a desirable addition l;her eto.

I have used the term *“semaphore ” to desw-_

i nate the signal used to illustrate my mventmn

but 1t 1s ewdent that any form adapted to this
use may be substituted. This is also the case
with the solenoid shown in the drawings, which

‘may be of various other forms and de&wn
‘adapted to operate by means of an electric coil

in which the flow of current is controlled by

the train passing a predetermined point. I
do not limit myself to the details of construc-

tionottheseveraldevicesused, asthey areonly

Intended as illustrations of preteued forms

of devices adapted to perform their several

funections in the signal system and from which

1t will be evident that many changes in detail
~of construction and design may be made with-

out departing from the scope of thls Invention.
What I claim 1s—
‘1. In a block-signal system, the combma—

't1on with an electncally-opemted semaphore-

signal, of a power-circuit, an electric solenoid
acting mtermittently WIth a counterwelght to
operate sald signal successively and intermit-
tently thlouﬁ'h 1ntermediate positions, and

‘means for closmo the solenoid-circuit When a -

train passes a pledete.rmmed poinft.

- 2.'In a block-signal system, the combina-
tlon with a semaphore-smnal of a power-cir-
cult, an electric solenoid comprising a series

of coils connected successively.in a circuait as

the solenoid-core is advanced, means for clos-

1ng the solenoid-circuit when 2 train passes a
‘predetermined point, and means tor holding

‘thesemaphore-signal in the position mdlcatmo'

‘the location of the train.
33 and 34 on account of the negative connec- |

3. In a block-signal system, the combma—‘

tlon with a Semaphoxe—blgnftl, of a power-cir-

cult, an electric solenoid comprising a series
of colls connected successively into cireuit and
automatically cut out of circuit-as the core ad-
vances, means for closing the solenoid-circuit
when a train passes a predetermined point,

and means for holding the semaphore-signal

1n the posmon mdlcatmw the locatlon 01 the.;
prain. | - ~

4. In a block—swnal svstem the combma-




tion with a semaphore-signal, of a power-cir-
cuit, an electric-solenoid for operating said
qmml a counterweight which tends to bring
the so]enmd -core to its initial position and the
semaphore-signal to its corresponding posi-
tion when current does not flow in the solenoid-
coils, means for closing the solenoid-circuit
when a train passes a predetermined point,
and means for holding the semaphore-signal
in the position indicating the location of the
train.

5. In a block-signal system, the combina-

tion with a semaphore-signal, of a power-cir-

cuit. an electric solenoid for operating said
sional, means for closing the solenoid-circuit
when a train passes a predetermined point,
and a togele-joint device having a coexistent
movement for holding the semaphore-signal
in the position indicating the location of the
train.

6. In a block-signal system, the combina-
tion with a semaphore-signal, of a power-cir-
cuit, an electric solenoid for operating said
signal, means for closing the solenoid-circuit
when a train passes a predetermined point,
and a toggle-joint device having a coexistent
movement in which the toggle is held and
locked by an electromagnet thus holding the
semaphore-signal in the position indicating
the location of the train.

7. In a block-signal system, the combina-
tion with a semaphore-signal, means for op-
erating said signal, and a toggle-joint device
having a coexistent movement for holding the
sional in the position indicating the location
of the train. |

8. In a block-signal system, the combma—
tion with a 5emaphole-b10 nal, means for op-
erating sald signal, and a tog gle joint device
aving a coexistent movement in which the
‘ oggle is held and locked by an electromagnet
thus holding the signal in the position indi-
cating the location of the train.

9. In a block-signal system, the combina-
tion with a semaphore-signal, means for op-
erating said signal, a toggle-joint device hav-
ing a coexistent movement in which the
togOIe is held and locked by an electro-
magnet, and means for breaking the current
in sald electromagnet when the train passes
a predetermined point allowing the signal to
drop to its next position indicating the loca-
tion of the train. |

10. In a block-signal system, the combina-
tion with a semaphore-signal, means tor op-
erating said signal, a toggle-joint device
having a coexistent movement in which the
togele is held and locked by an electromag-
net, means for breaking the current in said
clectromagnet when the train passes a prede-
termined point, and means to prevent the
circuit being made in the said electromagnet
until the signal has dropped to its next posi-
tion indicating the location of the train.
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11. In a block-signal system, the combina-
tion with a semaphore-signal, means for op-
erating sald signal, a toggle - joint device
havmﬁ' a coemstent movement in which the
toggle is held and locked by an electromag-
net, an electric-operated switch controlled by
the succeeding signal operating to open the
circuit 1n said electromagnet allowing the
sional to drop to its next position indicating
the location of the tram.

12. In a block-signal systéem, the combina-
tion with a semaphore-signal, means for op-
erating said signal, a toggle-joint device 1n
which the toggle is held and locked by an
electromagnet, an electric-operated switch
controlled by the succeedimr signal operating
to open the circuit in said electroma@net ancl
a stop operated by said toggle-joint device
preventing said switch from closing until the
sicnal has dropped to its next position indi-
cating the location of the train.

13. In a block-signal system, the combma—
tion with a semaphore-mgnal,, means for oper-
ating said signal, and a toggle-joint device In
which the toggle is held and locked by an
electromagnet, a third wire forming a circuit
between sald electromagnet and the succeed-
ing signal, and means for reversing the cur-
rent in said third wire and releasing the tog-
ole allowing the signal to drop to 1ts next po-
sition indicating the location of the train.

14. In a block-signal system, the combina-
tion with a sema,phore signal, means for oper-
ating said signal, and a tog gle joint device 1n
which the toggle is held and locked by an
electromagnet., a third wire forming a circuilt
between said electromagnet and the succeed-
ing signal, and an electric-operated switch con-
trolled by the succeeding signal and operating
to reverse the current in said third wire and
releasing the togele allowing the signal to drop
to its next position indicating the location of
the train.

15. In a block-signal system, the combina-
tion with a semaphore-signal, means for oper-.
ating said signal, and a toggle-joint device in
which the toggle is held and locked by an
electromagnet, a third wire forming a circuit
between said electromagnet and the succeed-
ing signal, means for reversing the current in
sald third wire when one train passes two con-
secutive signalsand releasing the toggle allow-
ing the signal to drop to 1ts next position,
and means for preventing the reversal of said
carrent when two trains follow each other in
consecutive blocks thus holding the signals in
positions indicating the location of the trains.

16. In a bloek-signal system, the combina-
tion with a semaphore-signal, means for oper-
ating said signal, a toggle-joint device in which
the toggle is held and locked by an electro-
magnet, a third wire forming a circuit between
said electromagnet and the succeeding signal,

' means for reversing the current in said third
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wire when one train passes two consecutive
signals, and a reverse-current device com-
prising a pivoted core and a fixed core through
which the carrent in the holding-cireuit passes
and in which the polarity is reversed by the
relative reversal of the direction of the cur-
rent 1n the coils surrounding said cores re-
sulting in the pivoted core being attracted to
the opposite side thus reversing the connec-
tion in said holding-circuit and preventing the
reversal of said current when two trains fol-
low each other in consecutive blocks thus hold-
‘Img the signals in positions indicating the
location of the trains.

17. In a block-signal system, the combina-

tlon with a track-signal, of a power-circuit, -

an electric solenoid for operating said signal.
mmsulated track - sections connected to said
power-circuit and through which the solenoid-
circuit 1s closed by the passage of a train.
means for maintaining the solenoid-circuit
after the train has pussed the insulated track-
sections, and means for opening said circuit
when the signal has reached the position in-
cdicating the location of the train.

18. Ina block-signal system, the combina-
tion with a track-signal, of a power-circuit,
an electric solenoid for operating said signal,
insulated track - sections connected to said
power-circuit and through which the solenoid-
~circult 1s closed by the passage of a train, a
switch operated by a coil in said solenoid-cir-
cult for maintaining the solenoid-circuit after
the train has passed the insulated track-sec-
tions, and a switch operated by the solenoid
for opening said circuit when the signal has
reached the position indicating the location
of the train.

19. In a block-signal system, the combina-
tion with an electrically-operated semaphore-
signal, of a power-circuit, an electric solenoid,

means for closing the circuit through the so-
lenoid to set said signal in a predetermined
posttion, and means for opening the solenoid-
circuit when a train passes a predetermined
point and allowing a counterweight to operate
the signal successively and intermittently
through intermediate -positions to its original
position.

20. In a block-signal system, the combina-
tion with an electrically-operated semaphore-
signal, of a power-circuit, an electric solenoid,
means tor closing the circuit through the so-
lenoid to set said signal in a predetermined
position, and means for opening the solenoid-
circuit when a train or trains pass a prede-
termined point and allowing gravity to oper-
ate the signal successively and intermittently
through intermediate positions to its original
position.

21. In a block-signal system, the combina-
tlon with an electrically-operated semaphore-
signal, of a power-circuit, an electric solenoid,
means for closing the circuit through the so-
lenoid whenever a train passes a predeter-
mined point to set said signal in a predeter-
mined position, and means for opening the
solenoid - circuit when a train has passed a
predetermined point and allowing a counter-
welght to operate the signal successively and
intermittently through intermediate positions
to a position indicating the location of the
train and from which position said signal
may be operated by said solenoid, substan-
tially as described. |

Signed at New York, in the county of New
York and State of New York, this 10th day
of December, A. D. 1903.

LUDWIG S. WALLE.

Withesses:
Lewis J. DooLiTTLE,
FripTrdor JEBSEN.




	Drawings
	Front Page
	Specification
	Claims

