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To all whom it may concermn:

~ Be 1t known that I, Warter E. Sanps, a

Brooklyn, county of Kings, and State of New
York, have invented a new and useful Im-
provementin Electric Block-Signals, of which
the following is a full, clear, and exact de-
scription, reference being had to the accom-

panying drawings, which form a part of this |

specification. | _ ‘
My invention has for its object certain im-

provements in electric block-signals in which
a road is divided into sections and a train or |
car in a given block arranges an electric cir-

cult in such a manner that a danger-signal is
set for a second train or car entering the

“block behind and an alarm started at the
side of the track and in which when the first |

train or car emerges from the block the sig- | _ > (
-pole of which extends the wire 10, which is

nal 1s set to ““safety’ and the alarm stopped.
The invention is in some respects an im-

provement on the invention set forth in my

application filed March 8, 1905, Serial No.

250,702, _ I

- The more specific object of the present in-

vention is to improve the signaling mechan-

1sm set forth in said application by rendering |
‘1ts operation certain even when the normal

danger-signal and alarm-setting mechanism
is rendered inoperative. This is accom-
plished by the addition of a safety-set section
to the block-section of my prior application
and by a modification of and addition to the
mechanism and electrical connections set
forth in my prior application. '

In the drawings, Figure 1 is a diagram-

detall plan view of supplemental contact-

strips for the several block-sections.
The track 1s divided into a series of blocks

separated or insulated from each other, each

- block consisting of a “setting-section” - a, a

45
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“safety-set section’ b, a main section ¢, and
a ‘‘releasing-section’ d.
there are shown one comp

; _ lete Block B and
parts of two other blocks A and C. - '

~ The designed operation is as follows: A
train or car traveling in the direction of the"
arrow and entering block B first enters set-

ting-section @ and establishes an open circuit
to the signaling mechanism, including the
main section ¢ of block A, which is closed by

In the drawings

at |

i

| another train entering the main section ¢ of

block A, thus setting the signaling mechan-
1sm to ‘“danger.” The first train then enters
the safety-set section b, which is normally
Imoperative; but if the setting-section failsto
work then the safety-set mechanism be-
comes operative and performs the function
normally performed by the setting-section a.
The first train after traversing the main sec-
tion ¢ of block B enters the releasing-section

| d and establishes a circuit to the signaling
‘mechanism including the main section ¢ of

block A, which is closed by the second train
on main section ¢ of block A, thus setting the

-signaling mechanism to “safety.”” The means
“whereby these results are secured are com-
‘prised 1in the mechanism and electrical con-

nections that will now be described.
¢ 1s the source of electric supply, from one

connected by means of wire 11 with one rail

‘with one rail of the safety-set section of

block B, by wire 14 with one rail of the re-

leasing-section of block B, and by wire 13

“with one rail of the main section of block A .

From the other pole of the source of sup-
ply extends the wire 20. Wire 20 is con-

‘nected by wire 21 with one pole of the solen-
~o1d f, whose other pole is connected by wire

22 with the other rail of the setting-section a

of block B. Wire 20 is also connected by

‘whose other pole is connected by wire 24

wire 23 with one pole of ‘the solenoid g,
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~of the setting-section of block B, by wire 12 . °
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‘with the other rail of the releasing-section d.

of block B.

h is a contact-strip betwe_eli thé two s{}len:
o1ds f and ¢ and connected by wire 25 with

‘wire 20. 4 and j are contact-pieces respec-

tively opposite the opposite ends of contact-

strip 4. The solenoids f and ¢ have a ¢om-

mon core k, to which is secured a cross-piece

i [, the core and cross-piece constituting, in

‘effect, an armature or switch common to both
solenoids. Whenthesolenoid gisexcited, the
‘core k 1s drawn to the left, causing the Cross-

piece ! to electrically connect % and ;

‘When the solenoid fis excited, the core % is

+

| drawn to the right, causing the cross-piece /

to electrically connect # and 7. IR
30 1s a wire connected to contact-piece 1.

31 and- 50 are branch wires extending from

A
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‘the semaphore ¢.

2

wires 30. Wire 31 extends to an alarm m,
which is connected by wire 32 with the other
rail of main section ¢ of block A.

40 is a wire connecting contact-piece ] with
a contact-piece n.
mally electrically connected with contact 7
by means of the pivoted switch-lever p. 41
49 are wires connecting contact-piece o and
one pole of the solenoid s. The other pole of
the solenoid is connected by wire 43 with
the wire 10.

The core of the solenoid sisconnected by a

cord ¢, passing over a series of pulleys r, with
It will be understood that;

when the.solenoid s is not energized, gravity

“rmovés the semaphore ¢ 1o the 1llustrated po-

20

sition signifying *“ danger.” When the solen-
oid s is energized, the semaphore ¢ 1s moved
to ¢ safety.” | -

“While the source of current-supply e 1s

~ diagrammatically illustrated and shown as
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' solenold ¢,

connected-with but a single block, it will be
anderstood that the most convenient ar-
rangement will ordinarily be to provide &
single source of supply at the end of a long

block 18 connected in shunt-circuit.
“'When the track is vacant, the core of solen-
oids f and ¢ is in its left-hand position, thus
establishing the following circult: from
source of supply through wires 20 and 25,
contact-strip h, cross-piece I, contact-piece 7,
wire 40, contact n, lever p, contact o, wires
41 and 42, solenoid s, and wires 43 and 10,
thus exciting the solenoids s and setting the
signal ¢ to ‘“safety.” When a train or car
reaches the setting-section ¢, the following
cirewit is established: from the source of
supply through wires 10 and 11, car-axles,
wire 22, solenoid f, and wires 21 and 20 to the
source of supply. This energizes solenoid 1
and pulls core k to the right, opening the cir-
cuit to the solenoid s and setting the signal
to “danger.”” When a second train or car
reaches the main section ¢ of block A, the
following circuit is established: from the
source of supply through wires 10 and 13,
car-axles, wire 32, alarm m, wires 31 and 30,
contact 4, cross-piece [, contact-strip A, and
wires 25 and 20 to the source of supply.
Thus the car or train on block A is notifled,
both by the danger-signal and the alarm, that
o car or train is on the block ahead. |
When the first-mentioned train or car on
Wlock B reaches the releasing-section d, the
following circuit is established: from the
source of supply through wires 10 and 14,
car-axles, wire 24, solenoid ¢, and wires 23 and
90 to the source of supply. This energizes
drawing the core to the left, clos-
ing the circuit through the solenoid s, thereby
setting thesignal to ]

‘“gafety’” and opening the
circuit through the alarm. The train or car

on block A is thusnotified that block Bisclear. |

0 is a contact-piece nor-

836,895

The foregoing operation 1s the normal one;

’ but experience hasshownthat there is always

a possibility that the setting mechanism will
fail to work, due to sand on the rails, for 1n-
stance, or to other causes. A perfect signal-
line system must be one that can be relied
upon to always work, at least so far as con-
cerns the setting of the signaling mechanism
to ‘‘danger.” 'The possibility of a failare in
this respect is obviated by the interposttion
of the safety-set section b between the setting-

section ¢ and the main section ¢ and the
‘mechanism and connections that will now be

described.
wis a magnet connected to the other rail of

the safety-set section b by means of the wire

52 and to the junction of wires 41 and 42 by
means of wire 53. The armature v ot the
magnet in its normal position engages the
lever p and holds it in the illustrated POSi-
tion. w x are two contact-pieces normally
separated and connected, respectively, to
wire 50 and wire 51, the latter connecting
with wire 20. . -

T+ will be understood that if the setting

mechanism works properly when a traln or

| car reaches the setting-section a the solenoid
f will move the cross-plece [ to the posiiion
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illustrated, breaking the connection beiween

contacts h and j. Therefore when the train
or car reaches the safety-set section b the cir-
cuit through the magnet u, while closed be-

cween ihe rails of section b, will be open be-
tween contacts b and 7, and the magnet will

not be energized. If, however, the setting
mechanism has fziled to work, the solenoid-
core & and cross-piece ! will remsain in the
left-hand position, and when the train or car
reaches the safety-set section b the following
circuit will be established: from the source
of supply through wires 10 and 12, car-axles,
wire 52, magnet u, wire 53, wire 41, contact
0, switch-lever p, contact 7, wire 40, contact
i, cross-piece 1, coniact h, and wires 25 and
90 to the source of supply. The magnet u
thus energized attracts the armature v, which
releases the switch-lever p, and the latter

£alls into position to span the contacts w and

v When the second train reaches the main
section ¢ of block a, the following circult is es-
tablished: from the source of supply through
wires 10 and 13, car-axles, wire 32, alarm
m, wires 31 and 50, contact w, switch-lever
p, contact ¢, wires 51 and 20 to the source of
supply. This operates the alarm. The cir-
cuit to solenoid s remains open, owing to the
brezking of connection between contacts n
and o, and hence the signal remains at ““dan-
ger.”” This condition continues until the
switch-lever p is reset to its normal position,
when the circuit to the slarm is broken and

the circuit to the solenoid s closed, thus set-

iing the signal to ‘‘safety.” The switch-le-
ver p is of course not set until the first train’
or car passes out of block B onto block C.
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- blocks;-and & sefulng-section,

sulated or separated from each other at the
Junction of the sections, it is not necessary to
80" 1nsulate or separate- the sections of rail
connected with

ahead of it or as constituting merely a means

~car-axles to close the circuits I may provide
‘the contact-strips shown
and in diagram in Fig.

“ably at their ends, to the supports zz. These

‘and wire 61 directly with the wire 22 , 52,32,

the car, which enters the space between the .

“what I claim,

‘cluding said sections, signal mechanism; a

mezns on the car adapted 1o close the circuits
through the several

‘the several sections, to control the signal--

. 886,805

—

It will be understood: that there is a sepa-
rate set of mechanism corresponding to that
described, connected with the setting, safety-
set, and releasing sections of each block and
the main section of the preceding block.

While both rails of the track are shown in-

J

wire 10, as the rail-se¢tions
connected with wire 10 may be a continuous
rail, e

It will be understood thst the releasing-
section may be considered to be either a-part
of the block behind it or a part of the block

for separating the two blocks, although T
have for convenience preferred to assume it
to be a part of th”e'blmﬁ{-behind it. o

Instead of depending upon the raills and

in-detail in Fig. 2
1. -These contacts
each consist of strips v ¢, one or both of which |
are flexible and secured, respectively, prefer-

contacts are located, preferably, between the
tracks and are connected by wires 60 and 61
with the opposite rails of the section, Or Wire
60 may be connected directly with wire 10

or 24, leading to the corresponding section.
The circuit is closed by means of an arm y’ on
contact-strips y v at their supporied ends
and during its travel spreads the strips apart,
maintalning contact with both and emerging
from between the strips at their opposite
free ends.. The contact-strips, if desired,
nay be exclusively relied upon to control the
various circuits and _ _
consutute the several sections embodied 11
my system; although it is preferred to use
them, when used at all, conjointly with the
ail-sectlons, so as to insure the establishment
of the various ecircuits with absolute cer-
tainty. T
Having now fully desecribed rmy invention,
and desire to proteet by Letters
Patent, is— . o B
1. The combination, with a. track having

~blocks; and a setting-section, & safety-set sec- |
tion, and a releasing-section in each block: of
& source of current-supply, electric connec-

tions from the source of current-supply in-

circuit -including - the signal mechanism,

e secilons, and means ac- |
tuated by the closing of the circuits through
circuit. o o -

2. The combination with a track having
a releasing-sec-

| eral sections, and means, ‘actuated by the

‘of the setting

may thus themselves | s
‘nal mechanism and the safet |
| ‘cuit, means, actuated by the closing of the
releasing-section circuit, to

to close one of the circuits

tion, a safety-set section and’a main. section |

‘- '

3

in each block; of a source of current-supply,
circults including said sections, an alarm In

the main-section circuit, means on the car

adapted to close. the circuits through the sey- -

70
closing -of the circuits through the several
sections, to control the alarm-circuit.
- 3. The combination with a track having

“blocks; and a setting-section, a releasing-sec-

_ ,main section 4z
in each block; of a source of current-supply,
circuits including said sections, an alarm in
the main-section circuit, signal mechanism,
a circuit including the signal mechanism,
means on the car'adapted to close the circuits So

tion, a safety-set section and a

“through the several sections, and means, -ac-
tuated by the closing of the circuits through
‘the several sections, to control the alarm and -
| signal circuits. . ' |

4. The combination with a track haﬁng 8z
blocks, and a setting-section and a safety-set

section in each block of a source of current-

supply, signal mechanism, a circuit including
the signal mechanism, a circuit ncluding the

setting-section, a circuit.inclu ding the safety- 9o

_ y the closing
-section, circuit, t0 open the cir-
cuit to the signal mechanism and the safety-
set-section circuit, and means, actuated by

set. section, means actuated by

‘the closing of the safety-set-section circuit gs
‘when the first-named means fails

| _ to operate,
t0 open the circuit to the signal mechanism. .
5. The combination with a track having

‘blocks, and a setting-section, a safety-set sec-
t1on and a releasing-section in each block, of 1 o

a source of supply, a signal mechanism, a cir-.

cuit ineluding the signal mechanism, circuits
including respectively the setting-section, the:
Treleasing-section and the safety-set section;
| means, actuated by the closing of the setting-

10§
section circuit, to open the circuit to the Sig-
y-set-section cir--.

close the circuit
to the signal mechanism . and means, ‘actu- 110

ated by the closing of the safety-set-section
circult when the first-named means fails to
operate, to open the circuit to the signal
mecnanism. - S
6. The combination with a track having
blocks, and a setting-section, a safety-set sec-
tron and a main section in each block, of a
source of supply, circuits including respec-

15

tively the setting-section and the safety-set
section, an alarm, two circuits cluding the r20
alarm, and the main section, means, actuated

by the closing of ¢

he sesting-section circuit,

‘10 open the safefy-set-section ecircuit .and

also, when the main-section circuit is closed, =
| to the alarm; and 125
means, actuated by the closing of the safety-
set-section circuit when the first-named

means fails to operate, to close the other cir-

cuit to the alarm when the main-section cir-
cuit 1s closed. R -

130 -
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20
"~ blocks; and a setting-section, a releasing-sec-
tion, a salety-set section and a main section .
in éach block; sional mechanism, a circuit In-
_cluding the signal mechanism, circuitsinclud- |
ing respectively the setting-section and the |
safety-set section, an alarm, two circuits 10~
cluding the alarm and the main section,

 section circuit, to open the circuit to the sig-

30
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. open both circuits

7. The combination with a track having
blocks; and & setting-section, a releasing-sec-
tion, a safety-set section and a main section
block: of a source of current-supply,.
an alarm, two circuits each. including tre.
main circuit and
- ng
leasing-section

in each

the alarm, circuits includ-
' and the safety-set section,
means, actuated by the closing of the set-
ting-section circuit, to open the

one of the cir-

_ to the alarm, and means,
actuated by the closing of the safety-set-sec-
tion circuit when the first-named means fails
to operate, to close the other circult to the

-larm when the main-section circuit is closed.

2 The combination with a track having

means, actuated by the closing of the setiing-

-

‘nal mechanism and the safety-set-section cir-
cuit, and also, when the main-section circult:

is closed, to close one of tne circuits to tie

alarm, and means, actuated by the closing of

the safety-set-section circuit when the first-
named means fails to operate, t0 open the eir-
cuit to the signal mechanism and also, when

*

the main-section circuit is closed, to close the

other circuit to the alarm. N o
9. The combination with a track having

blocks; and & setting-section, a releasing-sec-
tion, a safety-set section and a main section
in each bloek; of a source of current-supply,

signal mechanism, a circuit including the sig-
nal mechanism, an alarm, two circuits each
including the main

section and the alarm, cir-
cuits including respectively the setting-sec-
tion, the releasing-section and the safety-set
section, means, actuated by the closing of the
setting-section circuit, _ :
the signal mechanism and the safety-set-sec-
tion circuit and also, when the malin-section
cireuit is closed, to close one of the circuits to

the alarm, means, actuated by the closing ot

 the releasing-section circuit, to.close the cir-

55

cuit to the signal mechanism and open both

cireuits to the alarm, and means, actuated

by the closing of the safety-set-section cir-
 emit when the first-named means fails to

'60_

6

work, to open the circuit to the sienal mech- |

nism and also, when the main-section cir-
cuit is closed, to close the other cjreuit to the

alarm. - |

10. The combination with a track having
blocks, and a setting-section and a satety-set
section in each block, of a source of current-

respectively the setting-section,. the re-

safety-set-
‘seciion circuit and also, when the main-sec-
 tion circuit is closed, to close
cuits to the alarm, means, actuated by the
~ closing of the. releasing-section circuit, t0

to open the circuit to

Y -

closing -of the

“one adapted to _
~circult, means, actuated by the closing of the
setting-section circuit, to close one of said

‘the other alarm-circuit.

l

4
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supply . signal mechanism, & circuit 1nclud111g

the signal mechanism, a circuib including the -
setting-section, a eircuit including the safety-

set section, two switches interposed in the

signal-circuit, means, a ctuated by the closing
of the setting-section circuit to open one of

said switches and means, ‘actuated by the -
section when the =

safety-set

first-named means fails to. operate, to open

the other switch. ~ = o
11. The combination with a track having

blocks, and a setting-section and a safety-set
block, of a source of current- -

section in each

supply, signal mechanism, a circuit including

] &

the signal mechanism, a circuit including the

o
5

8o

setting-section, a circuit including the satety-.

set section, two switches, each interposed in

both the signal-circuit and the safety-set-sec-
_ the closing
of the setting-section circuit, to open one of

tion circuit, means, actuated by

12. The combinatioii Wit_h_&.?fréldi ha,vmg

said switches, and means, actuated by the
closing of the. safety-set ‘section. when the

first-named means fails to operate, to open

| the other switch. - o
_ 90
blocks, and a setting-section, a safety-set sec-
tion and a main section in each block, of a |

source of supply, circuits including respec-

tively the setting-seetion and the safety-set
section, an alarm, two circuits including the

05

alarm and the main section, -two switches,

be-interposed 1n each alarm-

switches, and means, actuated by the closing

of the safety- set - section circult when the
to operate, to close

first-named means fails
the other of said switches.

100

13..The combination with a track ha,vmg '

blocks, and a setting-section, & safety-set sec-

‘tion and a main section In each block, of a
“source of supply, circuits including respec-

including the
o switches,
one adapted to be interposed 1n one alarm-
circuit and the other adapted to be inter-

105

tively the setting-section and the safety-set
‘section, an alarm, two cireults
alarm and the main section, two

110

‘posed in the other alarm-circuit and both of
them normally interposed in the safety-set- -
section circuit, means, actuated by the clos-

115

ing of the setting-section circuit, to operate

one switch to open the safety-set-section cir-

cuit and close one alarm-circuit, and means,
actuated by the closing of the safety-set-sec-

tion circuit when the first-named means fails
to operate, to operate

‘the other switch to

‘I2¢<

open the safety-set-section circuit and close

14. The combination

blocks, and a setting-section,

a safety-set sec-

tion and a main section in each block, of a

source of supply, an alarm, signal mechanism,
two circults each
main section, circulls resp

with a track having
12,

including the alarm and
| L ively including
the setting-section and the Sa;fetyfset,sectionJ ]



~ and means, actuated by the closing of the

10
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two switches, one adapted to be interposed in
the signal-circuit and one alarm-circuit and
the other adapted to be interposed in the sig-
nal-circuit and the other alarm-circuit, means ,

actuated by the closing of the setting-section
circult, to move one of said switches to open

the signal-circuit and close one alarm-circuit,

satety - set section when the first - named
means fails to operate, to move the other
switch to open the signal-circuit and close the
other alarm-circuit. IR |

. 15. The combination, With'-a, track having

blocks, and a setting-section, a safety-set sec-

tion and a main section in each block, of a
~source of supply, an alarm, signal mechan-
1sm, two circuits each including the alarm
‘and main section, circuitsrespectivelyinclud- | p _ _ !
‘the normally disconnected contacts when re-

 Ing the setting-section and the safety-set sec-

20

tion; two switches, each adapted to be inter-

- posed in the signal-circuit and thesafety-set-

25

section. circuit, one switch adapted to be in-

terposed in one alarm-circuit and the other |
switch in the other alarm-circuit, means ac- |
tuated by the closing of the setting-section

circeult, to move one of said switches to open

the signal-circuit and the safety-set-section

circult and close one alarm-circuit, and means,

actuated by the closing of the safety-set-sec-.
tion circuit when the first-named means fails
to operate, to move the other of said switches i

 to open the signal-circuit and the safety-set-
“section circuit and close the other.alarm-cir-

'35

~ blocks; and a setting-section, a safety-set sec-

cuit.

~16. The combination with a track having

~tion, a main section and a releasing-section

40

. supply to the main section of one block and |
- the other sections of the adjacent block and

comprising each block; of a source of cur-
‘rent-supply, a signal-control solenoid, elec-

tric connections from one pole of the current-

oid and a releasing-solenoid, said solenoids
being oppositely acting, an armature com-
mon to both solenoids, a contact in connec-

the armature connects when in one position,
a third contact with which the armature con-

‘nects 1 1ts other position, electric connec-
| tions respectively from the setting-section to
the setting-solenoid and from the releasing-
| section to the releasing-solenoid, a normally

disconnected pair of contacts, a normally
connected pair of contacts, a switch-lever

‘normally connecting the latter-named pair of

contacts, a magnet, the armature whereof

normally holds the switch-lever in its normal

osition, the switch-lever adapted to connect

leased by said armature, an alarm, electrical

connections from the other pole of the cur-

rent-supply respectively to the setting-solen-
o1id, the releasing-solenoid, the first contact
and one of the contacts of the normally dis-

connected pair, electrical connections from
the second contact to the alarm and to the

other contact of the normally disconnected
pair, an electrical connection from the third
contact to one contact of the normally con- -
‘nected pair, electrical connections from the
‘other contact of the normally connected pair

to the signal-control solenoid and to the mag-
net, and electric connections respectively

In testimony of which invention T have
hereunto set my hand, at New York, on this

22d day of December, 1905. N -
: ' ‘WALTER E.SANDS.

Witnesses: -
- L. A. SquiEr,
- TeORNLEY B. Woob.

| to the-sighal-control Solenbid, a setting-solen-

45

‘tion with the armature in either position of
the armature, a second contact with which

§cC
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| from the safety-set section to the magnet and
| from the main section to the alarm. ' '
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