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To all whom it may CONCETTL:

Beit known that I, FRITZ BERNHARD BEHR,

a citizen of Engla,nd residing at South End
House, Tmckenham in the county of Mid-
dlesex, England, ha,ve invented certain new
and useful Improvements in Signaling on
Railways, (for which I have applied fora pat-
ent in Great Britain, dated September 11,

1900, No. 16,117,) of Wthh the following is a | the train passes roll or rub along the strips a.

speuﬁcatlon

This invention relates to a,ppa,ratus forau-

tomatically block-signaling on rallways by

means of electrical appllances and arrange-
ments, which I 'shall describe wu;h 1eference'

to the accompanying drawings.

Figure 1 shows five successive semaphore-

‘signals A B C D E, dividing the line into sec-
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tions, which may be miles long. At A, C,
and D are side views of the electrmal eomact
apparatus mounted at each signal-station.
The contact-points only are mdlcated at. B
and D to avoid unnecessary repetition. Figs.

2 and 3 are front views of this apparatus,

showing the partsin different positions. Fig.
4 i3 a parttransversesection of the train-con-
tacts at each signal-station.

The action of the apparatus may be briefly
desecribed as follows: As a train passes a sig-
nal, such as C, 1t makes contacts, closing the

cireuitof alocal battery,acurrentfrom which

energizes a solenoid. The core of the solen-
oid being attracted by means of a pawl act-
ing on a ratchet-wheel turns the whéel partly

around. 'T'wo three-armed brushes fixed on

the shaft of the ratchet-wheel are thus partly
turned. One of these makes a contact by

which a ecireunit is closed for a battery at A~

two stations behind, and a solenoid there en-
ergized moves the semaphore at that station

to ‘‘ safety ” position. Alsothe otherbrushat |
Cbreaks a contact there, and thus thesolenoid

which had previously moved the semaphore

at C to **safety’ becomes inert, and there-

upon the signal at C is caused bv its counter-
weight to rise to ‘“ danger.”

passes and lowers to ‘‘safety ” thesignal two

-stations behind it, if the trains implicitly

obey the signals there never can be a train on

the section of line immediately before or im-

mediately behind any section on Whlch a train

~is running.

of the battery b.

As every train.
thus sets to “danf{'er” every signal that it

I'shall now explam more in detail the ap-
paratus by the action of which this result is
attained. |

As shown in Kig. 4, on an overhead framing

are fixed two met&l strips a, which may be
several yardslong, with their ends sloping up-
ward. On'the roof of the car ¢ are monnted
two spring-urged rollers or brushes which as

The rollers or brushes are electrically con-
nected to one another, and therefore as the
car passes they form a brldge, connecting two
conductors 1 and 2. - Of these, 1 leads to one
end of the coil of a solenoid s, from theother

| end of which a conductor 3 leada to one pole

of a battery b. The other conductor 2 leads
to the other pole of the battery, and a circuit
being thus closed through the solenoid-coil
the core d of the solenoid is attracted and is

thus moved from the position shown in Fig. 2
in opposition toa spring tothe position shown
in Fig. 3.

On the core d is fixed a bracket e,
carrying a pawl f and jointed to one arm of
a lever mounted on a stationary pivot h, the
other arm of which is hooked. As the cored

 makes its instroke the pawl f turns a six-

toothed ratchet-wheel g one tooth, and the

lever pivoted on A, being moved over to the

position shown in Fig. 3, engages another
ratehet-wheel?, which is on the same shaft as
g, and so prevents further rotation. On the

shaft of g are fixed the insulated three-armed
contact-brushes fand ¢,

The centerof?fis con-
nected through a brush and wire 4 to one pole
The center of ' is similarly
connected by wire d to one end of the coil of a
solenoid 11 at signal A, the other end of the

coil being connected by wire 6 and conductor

2 toone pole of the battery b at station A. The

brushes 7 and ¢, according as they are in the

one position or the other, make the following
contacts: Above the brusht is a contact 16
below it a contact 17, and above and below.

brush ¢ are contacts 19 and 20, respectively.
As there are three arms to these brushes and

as the ratchet-wheel with which they turn

has six teeth, the successive movements of

the wheel cause the brushes to make con-
tacts aboveand below, alternately closing and
opening circults determined by the connec-
tions of the upper and lower contacts with
contacts at other stations. As the connec-

55

66

65-'

70

75

30

85

go

95

ICO



IO

15

20

25

30

=

717,325

tions from station to station are all alike, I | train passes a signal, the effect being to raise 33
the signal to ‘“danger” at that station and

need only describe those connecting station C

with station A behind it and station E in
front of it. 19 of Cis connected by wire 7 to
16 of A, and 20 of Cis connected by wire 8 to
170f C. 16 of C is connected by wire 9 to 19
of K, and 17 of C is connected by wire 10 to
20 of K.

I shall now trace the effect of the contact
made by the train at C on the signals at A
and C. The upper pole of the battery b at
A 18 connected by lines 2 and 6 to the coil of
the solenoid 11, which is econnected by line 5
to the center of /' at C. This making the up-
per contact 19 continues the connection by
wire 7 to upper contact 16 at A, and this be-
ing connected through the center of ¢ and
wire 4 to the lower pole of the battery b at A
the circuit of the battery through the coil of
the solenoid 11 is completed. The solenoid
therefore attracts its core and lowers signal
A to ‘““safety.” Now tracing the circuit of
the battery b and solenoid 11 at C we proceed
from the upper pole of the battery through
wires 2 and 6, coil of 11, wire 5 to center of
(" at E. Asthere is then no upper contact 19
there and no lower contact 17 at C, there is no
course through the line 9 to the battery b at C.
Therefore the solenoid 11 at Cisinert and the
signal at C is raised by its counterweight to
‘“danger.” | -

As the apparatus and connections are simi-
lar for all the stations, actions similar to
those above described take place whenevera

—

- ‘“safety.”

to lower the signal two stations behind to
Having thus desceribed the nature of this in-
vention and the best means I know of carry-
ing the same into practical effeect, I claim—
~Automatic block-signaling for a railway
comprising at each successive station, a coun-
terweighted semaphore-signal and a solenoid

adapted to lower it to ‘‘safety,” a pair of

overhead conducting-strips adapted to be
bridged by connected contact devices on the
train, a battery, a solenoid having its coil
connected to one of the conducting-strips and
having a spring-actuated core, a ratchet-
wheel and pawl actuated by said solenoid-
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core, two three-armed brushes on the shaftof

sald ratchet-wheel, upper and lower contacts
for each brush, and conducting connections
from the brushes to an adjacent signal-solen-
old and to a preceding signal-solenoid, and
also between the contacts and those of asta-
tion next to one before and those of a sta-
tion next to one behind, substantially as de-

' seribed.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses.

F. B. BEHR.

Witnesses: o
GERALD L. SMITH,
EDWARD GARDNER.
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