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- Unitep States |

’WINTHROP M CIIAPMAN OF NEWTON AND WILLIAM PESTELL OF LYNN
- | B MASSACHUSETTS e

RAILWAY BLOCK SIGNALING SYSTEM

SPEC"“FICATIQN fermmg pert of Le'cters Patent No. 700 302 de.ted Mey 20 1902
o Appheetlen filed Mey 8, 1901. Serlel Ne. 59 273. (No medel) | |

To all whom' it mr:by concern:

- Be it known that we, _WINTHROP M CHAP- |
MAN, residing. at:Newton, in the county of -

Mlddlesex end WILLIAM PESTELL residing
at Lynn, in the county of Essex; Sta.te of Mes-
sachusetts, citizens of the Umted States have

“invented eertem new and useful Improve- i
ments in Railway Block:Sigrnaling Systems;
-and we do hereby declare the following tobe a

full, ¢lear, and exact description of the in-
ventlon eueh as will enable others skilled in

the art to Whlﬁh 1t appertams to make and use |

the same.
“The present invention 1elates to rallwey
block-signaling systems.

The eb;]ect of our mveﬂmon 1s to provide

an improved railway block-signaling system,

- 40

and more particularly an electrmel bloek-sw- ;
‘naling system,which shall be certainin opera-:
tion a,nd in which the number of operating
parts, line-wires, and cenneetlens are reduced_._
to a minimum. - _
Other objects of our invention are-to-im- IE

- prove the signaling apperatus of such a 8ys-

25

tem and 1n ﬂenera,l to-improve the construc-

tion, mode ef operation, and arrangement of

35

40 W

45

SO

the various parts of such-a system.

. With these objects in view our mventlon.
~ consists in the ‘devices, eombmatmne, and-

arrangements . hereinafter desecribed - end

_elelmed the advantages of which will be ob-
vious to those skllled in the art flom the fol-'

lowing description.

panying drawings, in. which—

Figurelisadiagram showing theappar atus -“
and elrcmt connections for a track section or

block of a signal system embod}mg ourinven-

tion,the apparatus being shownintheposition

hlch 1t assumes at the moment a car enters

‘the block from the laft and the cireuits of the

magnets for actuating the locking devices to
release the signals bemg omitted for the sake
of clearness. Tig. 2isa viewsimilarto Fig.1

with the circuits of the- magnets for eetuat- |

ing'the locking devices to release the signals
added thereto, the signals being set and the

apparatus being in the pesmon which it as-

‘Snpmes when a eeeond car enters the bloek
from the left before the first car has left the’

f

| .

a locking device for the signal.

] pa,mtus end connectlons for a 131'a.ek-sect.10n
‘or block of asignaling system embodyingcer-
tain features of our invention. |
view, on an enlarged scale, of the meehemsm 55

-Fig. 4 is a

shown in Figs. 1 and 2 with the magnets and
signal omltted and Fig.5is a view similar
to Flﬂ" 4 ‘leokmﬁ* in the opposite direction.

- In the embodiments of our invension shown -
in the drawings a signal is provided at each 6o
‘end of "a track-section or block and an actu-
‘ating mechanism for each signal, both of said

mechanisms being rendered epemtwe to seb
a signal when a car enters the block from
elther direction.

ticular armnﬂ‘emenb of conneemens or GlI'-

| euits.

Refeirmn‘ ﬁrst to I F;lt, 3 in Wthh is 1llus-

trated dlawremmatleally the circuits for a 5.

single block of an electrical signaling system
embodymﬂ' certain features of our 111ve11t10n
and alsosomewhat diagrammatically the sig-
naling apparatus for said block, A mdlca.tes

a Slgnelmﬂ' apparatus at one end of the block, 8o

and B a signaling apparatus at the other end
of the bIock Each apparatuscomprises a sig-

__ﬂnal movable from normal to either of two po-
F

Om' invention is 111ustra,ted in the accom-

sitions, actuating mechanismtherefor, means

for determining the position to which the sig- 8 5

nal is moved by its aétuating mechanism, and
The swnel
consists of a target 1, the. oppoelte faees of -
which are of dlﬁerent colors, one face prefer-

ablybeing white and the otherred. Normally 9e
the bero'et is1n a positionsothatneither sideis

visible from an epproeehmg car, and:in order
to set the target in a position to dlsplay either
sidethe tar O‘et isrotated in-onédirection orthe
other, For so actuating the target-a rod 2
provided,tothe lower end of whlch thetargetl
is secured. The rod 2 is provided with rlght

and leftspiral grooves 3 and 4, with which pins
5 and 6 are adapted to engage, respectively,
the arrangement being such that a longitu- too

“dinal’ movement of the rod 2 when one of the

bloek Fig. 3isa dla,ﬂ'rem showing the ap- ‘pinsigin engefrementmth a groove wzll eeuse

. P LI
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It is to be understood, how- 65
{‘ever, that certain features of our mventwn

are not limited to a signal system in which

1 the signals are so arranged and operated, nor
are the various features of our invention lim-
ited, except as defined in the clanns, to any 7o
particular form of apparatus nor to any par-

18 95
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a rotary movement of the rod and of the tar-
cet attached thereto, the direction of rotation
of the rod, and consequently the side of the
target displayed when the signal is set, de-
pending on which pin is in engagement with
its cabperating groove. In this connection it
is to be noted that among other equivalent
constructions threads might be provided upon

the rod in place of the grooves, and devices |

cobperating with the threads might be pro-
vided in place of the pins. The rod 2 is at-
tached to or forms the lower portion of the

‘core of an electromagnet 7 of the solenoid type,

which acts when energized to raise the rod
2 and cause the rotation thereof, as above de-
seribed. Torthe properactuation of the sig-
nal it is necessary that one of the pins should
be in engagement with a groove and that the
other pin should be disengaged from its co-
operating groove. Inordertoaccomplish this
result, we mount the pins 5.and 6 in the op-
posite ends of a yoke 7, secured to or formed

integral with the upper end of a pivoted arm |

or lever 8, the pivot of which is indicated at
9. Byswingingthe arm 8 in either direction
one of the pins 5 or 6 is brought into en-
cagement with its codperating groove and the
other pin removed from the other groove.
The arm 8is acted upon by a spring 10, which
normally holds the arm in a position to cause
the pin 6 to be in engagement with the groove
4. When the rvod 2 is raised with the arm S

in this position, the rod is rotated in a direc-

tion to cause the red side of the target 1 to
be displayed. For moving the arm 3 into a
position to cause the pin 5 toengage the groove

3 and the rod 2 to be rotated in a direction:

to display the white side of the target 1 a lever
11, pivoted at 12, is provided, the upper end
of which extends into a position to cooperate
with a pin i3, projecting from the arm 8. The
lever 11 is actuated to move the arm S against
the tension of the spring 10 by means of an
electromagnet 14, the armature 15 of which
issecured tothelever1l. A suiltableretract-
ile spring 16 serves to move the lever in the
opposite direction.
been moved into a position to display either
the white or red side the current through the

actuating-magnet 7 is broken, as will be here-

inafter described. >

In order to lock the signal in the position
in which it has been moved, a locking-lever
17, pivoted at 18, is provided, the upper end

of which is pressed against the surface of the.

rod 2 by means of a leaf-spring 19 when the

rod is in its lowest position, as shown 1n If1g..
3, and which is forced beneath the shoulder

of the rod when the rod is in-its highest po-

sition. - In order to actuate the locking-lever

to disengagoe the shoulder of the rod 2 and al-

low the target 1 to return to normal position,

a lever 20 is also pivoted at 18 and provided
with a laterally-projecting pin 21, which 18

arranged to engage the locking-lever 17 and:

move it in a direction to disengage the shoul-

After the target 1 has:

'
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recetion to actuate the locking-lever 17 to re-
lease the signal by means of an electromag-
net 22, the armature of which is secured to

the lever 20,

70

The ecircuit of the magnet 14

is only momentarily closed, as will be herein-

after described, and in order to Jock the arm

S in the position to which it is moved when -

the magnet 14 is energized an arm 23 projects
from the lever 20 and is provided with a hook
which is arranged to engage a pin 24, pro-
jecting laterally from a portion of the arm 3
extending below the pivot 9. DBy this means
the arm 8 is held in the position to which it
has been moved by the energization of mag-

net 14 after the magnet is deénergized and

before the rod 2 is raised by the magnet 7.

' When the rod 2 is raised, the groove 4 1s

moved out of alinement with the pin 6, and
the arm 8 is then prevented from being re-
turned to its normal position by the contact
of the end of the pin 6 with the surface of the
rod. | .-

The circuits for the magnets 14, 7, and 22

and the means for opening and closing the

circuits to cause the proper actuation of the
signal apparatus will now be described.
- 25 represents a trolley-wire of an electric
railroad or other suitable source of current,
and 26 the rail or other return-circuit.

27 is a single line-wire, through which cur-

rent is transmitted to the magnets 7 of both

signal apparatus A and B. At the left as
viewed in Fig. 3 theline-wire 27 is connected

by means of wires 28, 29, and 30 to contacis

31, 32, and 33. Adjacent to the contact 32 is
a contact 34, which is connected to a wire 39,
leading to the magnet 7 of apparatus A and
then to a contact 36. Adjacent to the con-
tact 36 is a contact-37, which is connected. by
means of a wire to a contact 38. Adjacent

- to the contact 38 is a contact 39, and this con-

tact is connected by means of a wire 40, in-

cluding a suitable resistance 41, to the return-

circuit 26. Adjacent to the contact 31 is a

contact 42, to which is connected a wire 43,

which leads to a coil 44 of the magnet 14 and
then to a contact 49.
the rod 2 is secured an insulated plate 40,
which when the rod is in its lowest position,
as shown in Fig. 3, rests upon contact 45.
The plate 46 is connected through the coun-

terbalancing-spring 47 for the rod 2 and the

wire 48 to the trolley-wire 25. Ifor bridging
the contacts 32 34 and 31 42 the lower end of
the lever 111is extended into a position to en-
cage either pair of contacts, and thus act as
a switeh to open and close the circuits, in-
cluding both sets of contacts. When the le-
ver 11 is in a position to bridge the contacts
32 .and 34, a circuit including the line-wire
and the magnet 7 is closed at this point,-and
when the lever is in a position to bridge the
contacts 81 and 42 the circuit including the
magnet 7 is open and a cireuit ineluding the
main line 27 and coil 44 of magnet 14 is closed
at this point. For bridging the contacts 56

der of rod 2. The lever 20 is moved in a di- | 37 and 38 39 the extended lower ends of le-

To the upper end of
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~vers 17 and 20 are utilized, as '.wﬂl-'sbe "aiw].{iPar-:
- entywithout further descuptlon The cireuit
" connections -and contacts of apparatus A,

I0

~above described, are duplicated in apparatus
B, with the exeeptlon that the line-wire 27 is
| connected to an insulated contact-plate 49 on

lever 11, and thereby contacts 31 and 32-are

) dlspensed with. Alsoinsulated plates 50 and
- 51 are secured to leévers-17 and 20 and con-
nected by means of a wire 52, whereby the

- contacts 37 and 38 are dlspensed with.

~ to be operated by a car -entering the block
~ from that end is a cireunit-closer or switch 53, -
which when eetueted connects. the trolley- |
wire 25 with a wire 54, which leads to the.
main coil of the magnet 14, and thence to a

At each end of the block and in a poe1tlen

suitable resistance and to the return 26. By

" means of the circnits and connections abov

. 20

- to the deelred pOSIthDS as wﬂl now be de-j

25

30

‘described the magnets 7-and 14 of the signal-
ing apparatus at both ends of the block can

be energized to cause the targets to be moved

scribed.
The IIOI‘II]d.l posmon of the eppala,tus at
both ends of the block is as indicated in Fig.

3, except that the lever 11 of apparatus A is

in a position to bridge the contacts 32 and 34,
the magnet 7 of.the apparatus A being con-
nected to the main line, as well as the mag-
net 7 of apparatus B. - When a car enters the

bloek from the left as viewed in Fig. 3, the

~ circuit-closer or switch 53 at. that end ef the

- 35

block is aetuated and a current is transmit-

ted through the wire 54 and main coil of mag-

net 14, thereby energizing the magnet and

moving the lever 11 an*a,mst the tenelon of

. spring 16 This mevement of the lever moves

40

the arm 8 into the position shown in Fig. 3,
in which pomtlen pin 518 in engagement wwh-

slot 3 and pin 6 is dlsenga,ﬂ'ed flom slot 4.
Also the line-wire 27 is diseconnected from
wire 35 and connected to.wire 43 by means
of tho lower end of the lever.. By the bridg-
ing of contacts 42 and 81 a .closed circuit is

established from the trolley-wire 25 to the re-

turn 26, including the magnet 7 of apparatus

- B, as follows: wire 48, spring 47, plate 46,

contact 45, wire 43, coil 44 of magnet 14, con-

tacts 42 and 31, and wire 28 at apparatus A,

line-wire 27, plate 49, and contact 34, ere

36, magnet 7, contact 36, plate 50, wire 52,

- pla,te 51 contact 39, and-wire 40 of apparatus

35

B. The circuit-closer 53 is preferably oper-
ated by the car in passing onto the block,

-~ and consequently the closure of the circuit

including main coil of magnet 14 is momen-

- tary. In order toinsure the circuit through

6o

- to prevent the deenerglzamon of the maﬂ'net --

the magnet 7 of apparatus B being held closed

until the magnet is energized and the signal

set, the coil 44 1sincluded in the circuit estab-
lished through the magnet 7, said coil acting

- 14 when the circuit through the main 0011 of

the magnet is broken. When the magnet 7
of apperatus B is energized, the rod 2 of said

apparatus 18 mlsed and the target. moved to

a Dos1b10n o dlSpl&Y the red mde, as the mag—rf- RTINS
net14 of apperatue B has not been energized, IRRRIEETA
and eonsequently pin 6'isin engaﬂ'ement Wlthlf’]O_
groove 4. ~“When the target has been moved: =~ =~ -
into a poeltmn to dlsplay the red side,the le-. =

ver 17 is forced beneath the shoulder.of rod - -
2 and-the signal locked:in-position. " The -~ -

‘movement of lever 17 to its locking p051t10n 7 5

raises the plate 50 from contact 36, thereby
breaking the -circuit which has been estab-
lished threun‘h the magnet 7 of - appartus B -

and the auxﬂlary coil44 of apparabue A. The . RS ,'

breaking of thiscircuit deénergizes magnet 8o
14 and allows spring 16 to move the lever 11 - o

into'a position to bridge the contacts-32 and

34, thereby connecting the magnet 7 of appa-
ratus A to the line 27 Plate 46 of each ap-

paratus is provided with- an arm similar 1:0.}8'5.1
‘the arm 46%, (shown in Fig. 2,) and this arm. .~~~ -

of apparatus B is turned by the movement; of N
rod:2 in setting the signal so-.as to contact .
with contact 33. The signal of apparatus B~ .

-_ha,vmo* been set, the lever 11 of ‘apparatus A_'*gfo"-
having been tmned to a position to bridge '

contaets 32 and 34, as above described, and
the arm of plate 16 of apparatus B ha,vmg._-' :
come in. contact with contact 33, a.circuit .

| from trolley-wire 25 to return 26, including 95 . -

the magnet 7 of apparatus A, is estabhshed as
follows: wire 48 of appa,ratue B, spring 47,
plate 46, contact 33, wire 30, line-wire 27 R

wire 29 of apparatus A eonta,ets 32 34, wire

35, magnet ‘7, contacts 36 37 38 39, and wire 1oo -
10. This eircuit remains closed ‘until the
magnet 7 of apparatus A is energized and the
mrn'et moved-to display one mde in this case

the wh1te, since the arm 81is le_eked by theen- -~ = = .
gagement of hooked arm 23 with pin 24 in a.105
position to cause pin 5 to be in engagement
with groove 3.. After the rod 2 has been

raised the lever.l7 is forced bheneath ‘the
shoulder of the rod to lock the target in posi-

tion and in moving to locking position breaks 110

the cireuit through: the magnet 7 of -appara-

tus A at the eontaets 36 and 37. ‘When both -
signals are in their normal position and a car
enters the block:from the right as viewed in
Fig. 3, the operation is the same as abovede- 115
scrlbed , except that apparatus A is actuated.
as was appamtus B when a car enters the .
other end of the block and apparatus B is ac- =
tuated as was apparatus A, as will be. a,ppel-. |
ent without further desemptmn S ‘120
From. the foregoing it will be seen that |
means are prev1ded at each -end of the block
whereby the actuating mechanisms of the sig- -
nals can be rendered operative to set both sig-

nals. It will also be seen:that the signal at 12 5

the dlstaut end of the block. is set- ﬁrst and
that the ewnal at the entering end cannot-be
set until the signal at the dlstant end hasbeen

moved by1its aebua.bmfr mechanismand locked -

in position. The swnal at the-entering end 130.
thus affords an 11:1(110&131011 that the eln'na,l a.t- DT
the distant end has been set. ,

When both signals are set, lt Wlll be seen =
that the cu'emts ef both:; megnets 7a1e brokenm o

...........
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by the locking-levers for the smnctls

der to avold any pos.slblhty of the signals be-
ing improperly actuated in case a qecond car

enters the block, the circuits of the magnets
7 are also blolcen by the separation of plates
46 and contact 45.

When a car leaves the block, it is neces-
sary that both loclgmfr-levels,be actuated 1n
order to release the siwnals and allow the sig-
naling apparatus to 1etu1n to nmormal DOSI-
tion. Inordertosoactuatethelocking meeh-
anism, the following cireuits and conneetmns
are pmwded At each end of the block a cir-

cuit-closer or switch 53* is provided, from
which a wire 55 leads to the magnet 22 and
thenceto a contact 56. The contact 561s con-

nected by means of a wire 57 to one of two

contact-plates 58 and 59, the other of which
is connected by means of a wire 60 to the re-
turn-circuit 26. The contact-nlates 53 and
59 are arranged in the path of movement of
a flange 61 plefezably of insulating material,
Secmed at the lower end of 10(1 2, the ar-
rangement, being such that when the rod has
been raised to move the target 1 into a posi-
tion to display either side the plates 58 and
59 are moved into contact anda circuit from
switeh 53* at the trolley-wire 25 to the re-
turn 26, including magnet 22, 1s closed at this
polint.
are connected by means of a wire 61, so that
when the:signals are set and the circuit-
closer 53‘*actuated bya car leaving the block
parallel circuits are formed from the trolley-
wire 25 to the return 26, including the mag-
nets 22. The closure of the circuit by the
cn_cmt clos'er or switeh 53* when a car leaves
the block is momentary, and it is possible
that circumstances might arise that would
render such momentary closure while suf-

ﬁelent to energize one of the magnets 22 in-
suf

icient to energize the other man‘net It
is therefore desir able that m edns,be pr ovided
to insure the restoration of both signals and
preventany possibility of the momentary clo-
sure acting to restore one signal and leave
the other Set In order to insure the ener-
aization of both magnets 22 and the release
ot both signals, we provide a wire 62 at each
end of the bloek, which leads from the trol-
ley-wire 25 to a eontaet 63 in proximity to
the contact 56. In case but one of the mag-
nets 22 is energized the contacts 56 and 63
are bridged at that end of the block and a
circuit is ebtablished f10m the t1 olley-wile 20

said circuit conmstmﬂ* of the wire 0 at the
end of the block at whleh the magnet 22,
which has been actuated, is located, contaets
63 and 56, wire 53, wire (1, wire 05 at the
other end of the bloek contact; 56, wire 57,
contacts 58 and 59, and wire 060, The_con-
tacts 56 and 63 are bridged to establish this
circuit by means of the Tower end of lever 20
when the lever 18 actuated by the energiza-
tion of magnet 2 This eircuit is held closed

'dJ contact 60,

The wires 55 at each end of the block

700,302

In or- | is returned to normal position, when it is

broken by theseparation of contacts 58S and 59.
‘For night signaling it is desirable to pro-

vide 1amps thh are lichted when the sig-
nals are setf, and such lamps can be :-:Lmaun'ed
either to 1ende1 the target visible er to serve
as signals 111dependently of the target. In
Fig. 3 we have shown one apparatus provided
Wlbh a lamp arranged to render the
visible and the other apparatus provided with
lamps which serve as signals independently
of tho target, it being undelstood that either
mmnwement of lamps can be used at each
apparatus, if desired, and that it is unneces-
sary to use both mlanﬂement% at the same
appa,mtus Thus we lmve shown the appa-
ratus B as provided with a lamp 64 for the
pmpose of rendering the target visible, one
terminal of the cucmt 65 of said lamp bemn'
grounded and the other terminal consmtubmﬂ*
The contact 66 is arranged in
the path of movement of the plate 46 in the
upper end of the rod 2, 8o that when the sig-
nal is set a circulb 1s closed through the lamp
34 from the trolley-wire 25 to.the ground con-
sisting of wire 48, spring 47, plate 46, contact
66, and wire 65. We have shown apparatus
A as provided with two lamps 67 and 68, which
serve as signals independently of the target;
1, oneof s.-;ud_l&mps being white and the othm
red. Tho circuit-wires 69 and 70 of these
lamps are grounded at one end and at the
other end eonnected to eontacts 71 and 72
located above and on each side of the_plate
46. The cireunits through one or the other ot
these lamps is closed by means of the contacts
71 and 72 and the arm of the plate 46, the cir-

cuit closed depending on the duecmou in

which the rod 2 is rotated. In this last-de-
seribed arrangement it will be seen that tho
lamps 67 and S are the equivalent of the tar-
gat and constitute an alternative form of sig-
nal which may be used in place of the tarﬂ'et
The signal system illustrated in Fig. 3 and
above d_ese11ber1 is designed to pl_event a SeC-
ond car entering the block from either direc-
tion while a car is on the block, the signal at
the entering end serving to give an indieation

| that the signal at the distant end has been

set as well as to prevent another car entering
the block from the same direction. In the
system shown in Ifig. 3 the signals are re-
turned to normal position whenever a car
leaves the block, and consequently the sys-
tem cannot be used satisfactorily on railroads
where it is desirable or necessary to allow a
plurality of cars to bein the block at the same
time. In order to provide a system in which
the signals will be properly actuated when a
Second car enters a block from the same di-
rection before the first car has left the bloek,
it is necessary to provide means whereby the
signals are revurned to normal position only

'when the last car to enter a block leaves the

same. In IFigs. 1 and 2 we have illustr ated
such a sy%em which embodies the novel fea-

until the signal at the other end of the block | tures of the system illustrated in Fig. 3 and

target
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other novel featmee as wﬂl appear flOI’Il the T eenneeted to- wire 7 6, whleh ledds te mawnet}:i;;__'
22, and then to a eultable resistance and'to - .-
,‘-...eturn 26.

following deseuptlon Referring to said fig-
-ares, A and B designate sw'nelmrr apparatus.
at eaeh end of a traek sectlon or bleek as in
Fig. 3. Eachapparatus comprisesa elrrnal 1,
a Veltleally-mevable and rotatable red 2, to_f
‘which the target or signal is secured, pins 5
- and 6 for engaging splral orooves 3 and 41in -
~ the rod 2 to cause the rod 2 to rotate in either
direction, an actuating-magnet 7, an arm 8,
. .alever 11 and a lnae*net 14 for actuating le-'--j
- . ver 11, the eenstrnetlen and mode of opera-
- - tion of these parts being the same as theparts

~ correspondingly nmnbered in Fig.3 andabove
- -The arrangement of the circuits
- fer the Ina,e'nete 7 and 14 and the means for
 opening and closing the circuits are also the.
‘same as in the system illustrated in Kig. 3.
I mey be noted, however, that the liné-wire
27 is connected to a plate on the lever 11 at

described.

the left of the fi gure and that contaets 37 and

38 are omitted and plates 50 and 51 secured
- to levers 17 and 20-and connected by wire 52|

- provided, the arrangement being the same as
~EBach
- apparatus A and B-is prowded w1th alock- |t
. ing-lever 17 and with a magnet 22 for actu-

- .1ng the locking-lever- to release the swnal as

in the appamtue at the right of TFig. 3.

' in the appamtus illustrated in Fig. 3

~ .designed to permit a second car to enter the,

"The system illustrated in Flgs 1 ﬂ,nd

' block from the said direction before the first

"+ carleaves the block and while the signal at
- the entering end of the block is set.
' a system it is of great importance that’ the
| signal at the entemnn' end of the block be re-
. turned to normal pesmen as well as the sig-

" nal at the distantend, when the last car leaves

. I- :_I 40

R the block, for if ‘the signal at the entering
end, Whlch shows. whlte, should remain set'_'

~and the signal at the distant end, which shows

‘ratus the yoke 7
~upwardly-projecting

" tact 74.

.- red, be returned to normal position a car com-
~ing from one direction would be allowed to
ERT ____.-enter the bleek by the presence of the white
... 458
e -'_tlen might perhaps enter the block in spite
~of the faet that theapparatus at that end was
‘not operated .to show the white signal. _
- order to prevent any possibility of the red sig-
“nal being returned to normal position nnless -'
- the whlte signal is also.returned.and to serve

© as-an indication that the white signal has
Dbeen, returned to normal position, weé provide
an arrangement whereby the return of the red -
.signal is dependent upon. and cannot be ac-
L '.eemphshed until after the return of the white
- signal. |
thls resnlt is aeeemphshed are illustrated in
- - Tig.2,in which 73 indicates wires-at each end |
. .60
~cuit-closer 93“ te a contact 74. Ateachappa-
*of arm8is pmmded with an
Yyielding contaet - Dplate,
75, which when the arm 8 is moved into a posi-
| tmn tocause pin 5 to engage slot 8 strikes eon-
The contact- ple,te 751is'in electrical |

signal and a ear coming from the other direec-

The circuit arlanﬂements by which

of the block, each wire ettendmg from a eir-

.....

‘76, and magnet 22.

| to engage slot 4.
-appar atus A and B are connected ‘by means
‘Both signals being set in the
positions shown in’ Flfr 2,1in. Whlch positions

 the target at the left: sheu.s whiteand the tar- = =
‘get at lhe right shows red, and the econtact- - .
plate 83 of apparatus A bemcr pressed against
eonteet-plate 84 by means. to:be: heremafter
described; the engagement of plnte 78 W1th”'."f__-'-f'-‘-.ﬁ_ .
'_conteet 79 closes a elrcmt from trolley-wire = =~
25 to return 26 through magnet 22 of appa- -
‘ratus A, as follows: wire 48 of eppemtue A, o
| 5p11n0' 47 Pplate 46, contact 33, wire 30, 11ne-:___‘_'.,:.,-j.;
wire 27, eentaets 84 and: 83, wn*e 82, sprlnff_j_;“-*
S1, plate 78, eontect 7 9, wire 80 ma,,net 220f -
f-'dppma,tue A and wire 7’ 6: A elrcmt throu O'hf-;’-
magnet 22 1s thus: mdlntamed after the cir- S
cuit-closer 53% is. released by the car leaving
‘The magnet 22 is thus. energized - -
| so as to hold the leekm{r-let or 17 out of con- =~ .. "
tact-with the rod 2 a sufficient length of tlme S R
| to insure the return of the swnal to its nor-
‘mal position.-

Iu sueh._

In

‘The wires 73 are connected by a.

position which it assumes when the white side’

turn 26, as fellews ‘wire 73 at one end of the

‘block, wire 77, wire 73 at the other: end of the.

block; eenteete 74 75, yoke 7%, spring 10, wire

- The actuation of lever 20 brings a con-
a eontact .«'9 which is connected by means of

a wire 80 to the wwe 76 between the magnet
09 andcontact7

net-plnte 33, adjacent to a contact- plate 84,
which is eenneeted to the line-wire 27.- At

when the arm 8isin'a position to cause pin 6
The contact-plates 85 of

of a wire 87

the block.

When the. swnal is" 1eturned
to normal position, the meove 4.in rod 2. wﬂl

_come into alinement with pin 6, and thearm:
‘8 will be moved by thé spring 10 in a direc- .- e
125-_'
and contact 75 to disengage contact 74. Aecir-
“euit will thus be established from trollev-mre -

tion to cause contact 86 to engage contact 85
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wo i
‘wire.77, 80 that when the cireuit-closer 53% at " .
one, end of the block is:actuated to: eonnect._;;-...-f_-.j;',-?; L
‘the wire 73 to the.trolley-wire 25 and the: ap-
.'.para,tue at the other end of the blockisinthe .

75

.3 Gf trr“"fret 1 ].S dlbpl&yed, Such belng the pOSl- a
_'_.tlon ef the apparatus at the left of- Fig. 2, a- o
‘eircuit. is formed from the wire 25 to the re-

80

| Tbe elosure of thle cir-
:cmt causes maﬂ‘net 22 to attract its armature
‘and move the lever 20 in a direction to actu- L
‘ate the locking-lever 17 and release the sig- 85 -

| ndl e
tact-plate 78, carried thereby, in eentaet with

- Ateach anparatusesprmg go
81 bears afmmst eenmet-plete 78 and is con-
nected by means of a wire .52 to a spring eon-.-

the opposite side of the rod 2 from contact 74 95
-is a contact 85, with.which a contact- plate 86, -
s | secured to the yoke 7_3*, isarranged to engage

_._ﬂI'_CO_E_ o
1 ‘55_.:.;“ o

120 i

25 to return 26 through the magnet 22 of ap- :

neratus B, as follows to wire 80 as before,
wire 76, spring 10, yoke 72, eontaete 86 and

130

35, wire 87, centaets 65 and 86 of a,ppala,tus B,

:-yoke 7%, spring 10, wire 76, and magnet’ 22.
L | This en:'elut remains elesed until the loeklnn'- L
e 'eenneetmn with the epuncrl:O andthe Sprmele i lever of epparntne B 18 aetuated to 1elee.se red I




~and 2, which is designed to permit a second

10

L5

_ings, each apparatus A and B is provided with

20

“shown in the drawings the controller of the

25

- apparatus being at rest and prevented from

30

.

- holds the ecircuit of magnet

40

- when the magnet 22 1s energized.

~in a position to contact with the link 91 when

50

- When the ratchet-wheel 88 is moved forward -

55

“lever 17 as a pivot without actuating the le-

6o

F—ﬂ—h
)

9 and the signalis returned to.its normal posi- |

tion, when the cireuit is broken by the sepa-
ration of plate 46 at the upper end of rod 2.
and contact 83. . - | |

In a system such as-illustrated in Ifigs. 1

car to enter the block before the first car
leaves the block, it is necessary to provide
means for preventing the restoration of the
signals until the last car.leaves the block.
To accomplish this result, we provide a con-
troller for the actuating mechanism of the
locking devices which allows the locking de-
vices to release the signalsonly when the last
car leaves the block. As shownin thedraw-

a controller. It may be well to state at this
point, however, that but one of these con-
trollers is in operation at one time, each con-
troller being constructed and arranged to con-
trol the actuating mechanism of the locking
devices of both signals. In thearrangement

apparatus which is actuated to display the
white side of the target is used to control the
actuating mechanism of the locking devices
of both signals, the controller of the other

accidental actuation, as will be deseribed.
The controller shown in the drawings (see
more particularly Figs. 4 and 5) consists of a
ratchet-wheel S8, mounted concentric with
the pivot 12 of lever 11. This ratchet-wheel -
is provided with two laterally-projecting pins
89 and 90. When the ratchet-wheel 83 is In
normal position, the pin 89 presses the con-
tact-plate 83 against the contact-plate 84 and
22, above de-
seribed, closed at this point. When the
ratchet-wheel 88 is in normal position, the
pin-90 is in a position to cause the locking-
lever 17 to be actuated to release the rod 2
The upper
end of lever 17 is connected by means of a
bent link 91 to a portion of lever 20 project- |
ing below its. pivot 18. . When the ratchet-
wheel 88.is in normal position, the pin 90 Is

thearm 20 is actuated by the magnet 22. The
contact of the pin with the linikk causes the
upper end of the link to force the locking-le-
ver: 17 out of engagement with the rod 2.

one or more steps, the pin 89 allows the con-
tacts 83.and 84 to separate, and the pin 901s

moved out of the path of movement of link .
91, the link swinging on the upper end of the

ver. . The ratchet-wheel 88 is moved forward
step by step when cars enter the block andis
returned toward its normal position step by
step when cars leave the block, as will now be
deseribed. A spiral spring havingoneend at-
tached tothe wheel and the otherend attached
to.some fixed part of the apparatus tends to
move the ratchet-wheel S8 in a direction to-
press pin 89 against contact 33. Formoving 1

700,302

the ratchet-wheel against the tension of the
spring a spring-pressed pawl 92 is pivoted 1o
the lower end of lever 11, the arrangement
being such that when the lever 11 is actuated

70

by the magnet 14 the pawl will move the .
ratchet-wheel forward a distance somewhat -

oreater than the distance between two teeth.

For holding the ratchet-wheel in its ad-

vanced position a spring-pressed detent 93,
pivoted on pin 18, is provided.

on pin 18 is a spring-pressed detent 94, which

‘extends in the opposite direction from the
- detent 93, and said detents constitute an es-
capement for permitting the step-by-step re-
turn movement of the ratchet-wheel 8§ under

Also pivoted

75

S0

theinflnence of its actuating-spring as mag-

net 22 is actuated. Pins 95 and 96 project

from a plate 96%, secured to pin 18 beneath

the detents 93 and 94, and are so arranged

that when the magnet 22 is deénergized and -

the lever 20, which is also secured to pin 15,

is in its retracted position the detent 93 1s in

engagement with the ratchet-wheel and the

sl

detent 94 is out of engagement therewith.

When the lever 20 is moved by the magnet

22 and then returned to its retracted position,
the detents 93 and 94 are actuated to allow
move backward one

the ratchet-wheel to 1
step or tooth, as will be obvious. When the

95

lever 11 is in its retracted position, the pawl

92 is held out, of engagement with the teeth

of the ratchet-wheel 8§ by a. guide 2% on a

fixed part of the apparatus, which engages a

pin in the end of the pawil.
The magnet 14 is energized
11 actuated cach time a car enters the block,
and magnet 22 is energized each time a car
leaves the block, as has been described. In

100

and the lever

order to cause the actuation of the locking
device to release the signal, it 1S necessary

that the ratchet-wheel 88 be in normal posi-

tion when the magnet 22 is energized. Itis

therefore necessary to prevent the ratchet-
wheel 88 being inoved forward when the first
car enters the block, as otherwise when the
car leaves the block the energization of mag-
net 22 will not cause the release of the 8ig-
nals. To this end we provide a lever 97, piv-

oted at 12 concentrically with the ratchet-.

wheel 88, which is provided at one end with
a surface 98, which when the signal is in 1its

normal position is arranged to engage the
pawl 92 and hold the pawl out of engagement.

with the teeth of the ratchet-wheel. The le-

-ver.97 is held in this position by means of the

shoulder on the rod 2. When the rod 2 1s
raised and the signal setf, the lever 97 drops
and allows the pawl 92 to engage the teeth of
ratchet-wheel S8.
the arm 97 or a finger 100, extending there-
from,bears against a spring contact-plate 101.
This plate is connected by a wire through a
snitable resistance to return 26 and 1s ar-
ranged adjacent to contact 102, which is con-
nected by means of a wire 103 to circuit-wire
69 of lamp 67.  In the wire 103 is arranged a

vibrating bell 104 or other snitable signal,

When the signal is set,

IIO
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_ "»]}ﬁmxncccflif -

scribed.

IO

~ In case a car enters the hlccl{ a,t thc samc-_"
mstan‘r that another car is leaving the block,
it is necessary that the ratchet-wheel 88 bcft
moved forward to prevent the contact of link
91 with pin 90 and the actuation of- Tocking-
- lever 17 when magnet-22'is energized by the
~ actuation of circuit- closer 53* by the car leav-
ing the block and to move the pin 89 away-
~ from contact 83 to prevent the closing of the |
 cireuitof magnet 22 when the contact- platc 78
- engages contact 79, and it is ‘also- Tnecessary
‘that the ratchet- Wheel 38 should be returned
tonormal position in order that thelocking de-
vices of the signal may be actuated whcn the
car next leaves the block. When a.car enters’

. "-._lhc block at thc Same mstant that mmLher
ear leaves the block, the magnets 14 and 22

20
and 20 actuated.
" ratchet-wheel forwmd, and thereby prevents
‘theactuation of the locking-lever by the move-
ment of the lever 20 {-md separates the con-
If now the lever 20 were:al-
 lowed to be returned before the levéer1l, the. | e
- twccn thc trolley-wire 25 and return 26, as- fcl-.f-:j;-j}-:-_’;.é?..-f
Jows: wire 48, Spllﬂﬂ‘éL'T, pla.,tcéb ccntact"ﬁll a
portion of wire 69,wire 103, contacts 102 dnd-‘;;}-;;{_;-
-101yand a wire ccnnectmﬂ' conta,ct 101'with re- e
The bell 104 th us serves:to 1nd1catc:}'_i_-: e
‘that Lhc ccntrcller has becn actuated'when a7 o
car enters the block to prevént the return of 1oa . -
‘the signals to normal p031t10n when the’ prc—_{_?:;3-,""_‘}-:;
'_.cedmw car: leaves the block. Ty
‘enters the block before the ﬁnst carleavesthe . .
i block, the ratchet-wheel 88'is moved forward: -~ -~ ..
'-anct‘hm step.and-the: clrcult of beéll 104 an'a,m_._,é-i'__t_i.c'sff*-;l
“closed for the purpose just'described. The .. " -
'_pcsmmn which the parts:of: appara.tus A and: -
B assume-after a second ‘ear hasentered the *- -~ =
| block fromtheleftisindicatédin Fig.2. With .~ o
the par ts in this p051t10n when a car lcm*cs the S
_¢ircuit is: mcmentarﬂy closed from - . ..
'7-‘-W1rc 25 to return '-’6 consisting of - a pcltlonﬁ;?’_-_-;:; SR
of wire:73 at appamtus B, wire 77, wire 73-
at: apparatus A, contacts '74: and.- 75, ycke T
'spring 10, wire .r6 ‘and magnet 22.:
1054,
By this

. detent 93 would engage the next tooth in ad--
.~ ~vance of -the ratchet-wheel 88 and hold the

.. ratchet-wheel in the pomtlcn to which it has
been moved by the pawl 92..
- vent thisresult and insurea r etum of ratchet-
-~ wheel 88 to its initial 1)0‘3113101] ‘the retracting:
© - movement of lever 20 is delayed until afterﬁ_
~ thelever 11 has been retracted sufficiently to
- allow the ratchet-wleél 83'to be moved -back-
. “.ward, so that the (1etcnt 93 will engage ' the
.. same tooth as before."
[RR ment of lever 20, the lcvcr 1lis p10v1ded with
- - - ahook or lateh 103 ‘which'engages the endof
- 4o the hooked arm 23 of lever 20 when both'le-
. vers 11 and 20 are actuated simultaneously.
o+ . Thelever 20 is thus held from movement by
- thelever1l until'thelever 1l is retracted suf-
: -..ﬁclent]y to dlsenn'awc thc hcck IOa ftcm thc;,

bcncath the lug whcn thc levcr 11 13 movcd'--
R b}r IH&”HE‘;U ]_4 o e
¢ The cpcratlcn cf thc swnahnn‘ system 1llcs--{,

~ trated in Figs. 1 and 2 may bc ‘briefly de-
seribed as follows: Su pposing the block to.be:
empty and both signals in their normal posi-
‘tion, when a car enters the block from the
- left the signals at both ends of the block will

tacts 83 and 84.

are. clmulbancoucly cncrﬂ'lzed and levers 11
The pawl 92 moves the

cnd of arm 23.

. In order to prcvcnt Lhc pm 6 inlIl bclnﬂi?--
- erowded out of groove 4 when the target is tcf
© . be. moved to dlsplay the red side, the rear end_-.'
. of lateh 105 is extended bcneath n lu
- 50-
- . _.construction the arm 8 is held from move-.
© . .ment about ‘its pivot so longas lcver 11 re-
SR mams i retracted. [)081131011 but i is:allowed
. to move to bring pin 5 into'engagement with
groove'3 by the Wlthdldwal of- thc lateh from

prc,]cctmﬂ' from the: side of arm &.

be set, as was expla,mcd in the descrlptlcn of

the cpcmmcn of the systein illustrated in Fig.
- 8, the target of apparatus B being turned to

. '_dlspla,v thc 1*ed Slde a.nd thc 13&1‘0'61] cf appa-

.. #

thc pm pcsc cf whlch WI]I bc hcrenmflm (]e—-'j ST

R ~ '. thn the si frna,ls were in their normal pcm---::__-
tion, the arm 97 was held by the shoulder on:
rod 2

Inorder to pre-

T'o so delay t,hc move-

1101 and 102 tcfrethel'

i

'cwcs the next tooth.-

ta rn 26

block 2

Tatchet- Wheel

79.

r atus A bemﬂ‘ tm ncd to d15play thc whltc =1d'c
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v Lo RPN
_ in a position to prevent the engagement = - .
of pawl .92 with the teeth of 1a,tchet-wheel 88 o
‘during the movement of laver 11.-
‘trance of the first car onto the block thcrc-ff e AT
fore'sets both signals, but does not cause any: '
‘movement of thc ml:chct wheel ‘88, |
E'the signal of apparatus A is set, the lever 97~ © i

Theen- -

75 ;; 3 : ::5 :.i

“When: .

l“OWGd 130 drop 1o bl‘ nnf thc pI'OJ 60131011 100

éver, remaining separated.’

'-'on the leverinto cnwawemcntmth the sprlnfr-;?g-‘.f S NG
%ccntac‘c 101, the ccntact% 101 and 102, how-: 8o
‘When thc next
ear enters the' Dloek from the left, it being - -
‘supposed that the first car is-stillon t,hc block, - -
the magnet 14is again energized and the pa.wl_"- L
99, Wthh is now allowed. tc cnga,ﬂ*e the teeth: 85
of ratchet-wheel 88, actuated to -move the
ratchet-wheel forward until the detent 93-en- =
“During -its forward -~
movement the pawl 92 én gages bhc endofle-
ver 97 and presses the projection 100against e
the contact 101, thereby pressing the ccntacts:;
A eirenitineluding the a0

vibrating bcll 104 is ther-cby estabhshed be-

‘The- c11cmt thmurrh these. .contacts’ 18,

The mag":

95

“If:a third-ear E t

net: 22 bemw enermzed attracts its: armatdre .
};and moves - thc levcr 20 in a‘direction’ to ‘dis- ;- .
‘engagethe: detent 93 from the tceth of ra,tchct-}.'.}_{;
:.'thcl 88.and allow detent 94 to-engage’the " .
‘The detents are 80 a,rra,nﬂ'ed;f' S
| that when so actuated the. ratchct—whecl isal- o
lowed to move backward a short distance; : - - -
‘The- mcvemcnt of lever 20 brings: ccntact-_;-‘:-._;_}j o
-'.pla,tc 78 into engagement with' co11tact-plate;}.';;__??;.ii'_-'.j-.-_.j_'_-'.;f'.if:jf._';;{;‘j_.j,,..f:j
CL28700
‘however open at ccntacts 83 and 84,and as™ - "
‘soonas thc car passes outof the block thc mag-:o
net 22is decncrgwcd and lever 20 cturned to.
its original position, the detent 93 engaging -
‘the next tooth of the ratchet-wheel 88, whlch_-
‘hasthusbeen allowed to move backward a dis- o

I 2 0 ::

tance equal to the distance between twoteeth. =
‘This backward movementof the ratchetwheel =

88 brmﬂ's thc pm 90 1nt0 the path cf mcve-:
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o

ment of link 91 and the pin 89 ilito contact |

with the contact-plate 83, thereby pressing
the contacts S3 and 84 together. When now
the second car leaves th(_, block, the magnet
22 is energized, as before. The movement of
lever 20 foreces link 91 against pin 90, which
acts to remove the locking-lever 17 from en-
gagement with rod 2 and allows the rod to
dru:)p.to its normal position. The movemnent
of lever 20 also brings plate 7S in contact with
contact 79, thereby closing a circuit from the
wire 25 to return 26, consisting of wire 48,

spring 47, plate 46, contact 33, wire 30, line-

20

25

wire 27, contacts 84 and §3,wire 82, spring 31,

plate 78, contact 79,wire 80,wire 706, and mag-

net 22. T'he magnet is thus maintained en-
ergized after the car haslefv the block and the
original circuit broken at the circuit-closer
53*. When the signal of apparatus A has
thus returned to its normal position, the arm
3 18 moved by spring 10 to bring the contact
86 in engagement with the contact 85. A cir-
cuit is thus elosed from the wire 25 to return
26 through the magnet 22 of apparatus I, as
follows: to contacts S4 and S3, as before, wire

- 82, spring 81, contacts 78 and 79, wire SO, wire

30

35

40

45

§0
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the signal returns to normal position.

76, spring 10, yoke 72, contacts 85 and 86, wire
87, contacts 835 and 86 of apparatus 13, yoke
7%, spring 10,wire 76, and magnet 22. DBy the
energization of magnet 22 of apparatus b5 the
locking-leverof theapparatusis actuated and
In so
returning the circuit through magnet 22 is
broken by the separation of the arm of plate
46 at the upper end of rod 2 and contact 33.

The operation when a car enters the block
from the rightis the same as above described,

the apparatus B operating as did apparatus

A and apparatus A operating asdid apparatus
I3, as will be undmbtood wn;hout further de-
seription. |

The operation when a car enters the block
at thesame instant that a carleaves the block
will be understood from the description al-
ready given. When the signals have been

set in the position shown in I‘lg‘. 2, 1t will be

seen that the controller of apparatus A acts

to control the actuating mechanism of the
locking devices of both signals and that the

controller of apparatus B remains in its nor-
mal position and has no effect upon either sig-
naling apparatus. It isalsoto be noted that

means are provided whereby any accidental

actuation of the controller of apparatus I5 is
prevented. Thus an actuation of ratchet-
wheel 88 of apparatus B is prevented by the
contact of lever 11 with pin 13, even if the

magnet 14 of apparatus B 1s aceldentally en-
ergized, the pin 13 being arranged to prevent
a movement of lever 11 sufficient to advance
the ratchet-wheel 88 a distance equal to the
distance between two teeth. Energization of
the magnet 22 of apparatus I3, except by the
closing of the circuit hereinbefore described,
is prevented by the separation of the contacts
74 and 75 when the Sl”]]ﬂl is set in the posi-
tion shown in FKig. Z.

10 release the
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We are aware that a signal system has been
devised in which a smndl apparatus 1is pro-
vided at each end of a , track-section or block
and in which the actuation of the apparatus
at the entering end of the block is controlled
by the apparatus at the distant end of the
block. In such system, however, duplicate
sets of apparatus are reqmred for cars going
in. both directions, one set being opemted by

cars going in one direction and the other set

bemﬂ‘ operated by cars going in the opposite
du'ectm_n._ Certain features of our invention
asdefined in the claims are distinguished from
this system in that the same set of apparatus

is utilized for cars going in both directions.

Other features, however, are otherwise dis-
tinguished and are not limited to a system in
which the same set of apparatus 18 arranged
to be operated by ecarsgoingin both dlrectlons

Having thus deb(}l‘lbbd our invention, we

claim as new and desire to secure by Letters
Patent—

1. A railway block- swnal system, havm
incombination, a Slﬂ'l‘lal ateachendofa tmek-

section or blocek, actuatmfr mechanism for

each signal, means at both ends of the block
for render; 1110* said mechanismsoperative toset
both swn'ﬂs locking devices for said signals,
%etucttmw mecham%m therefor, and means.at

70

8o

QO

95

both ends of theblock for renderuw said mech- -

anism operative toactuate the locking devices
signals, Sub%t.«.mtl.;l,lly as de-
scribed. N B
2, A railway ‘block- sin'n.:tl system, having,
in combination, a signal aAJ eachendofa tmcl{—
section or Dlock, actucmtmw mechanism for
each signal, means at each end of the block
for rendermﬂ the actuating mechanism of the
signal at the other end opemtwe to set a 81g-
nal and means actuated by the setting of

one signal for rendering the actuating meeh—

anism of the other sig nal operative to set a
signal, substantially as deseribed.

3. A railway block-signal system, having,
in combination, asignal ateach end of a tmch
section or b]eck an operating - magnet for
each signal, means at both ends of the block
for rendermf‘r said magnets operative to set
both signals, lockmw devmes for said signals,
ELGDHELHI]'—T mechamsm therefor, and means at
both end&. of the block for rendering said

mechanism operative to actuate the loekmﬂ'_

devices to release the w'uals, snbstanblally
as described. |

4. A railway block-s wudl syﬁtem having,
in combination, a swnal an operating-mag-
net therefor, a cireuib_including said magnet,
car-controlled means for closing said circuit
and a magnet in said circunit-for maintaining
said cireuit closed, substantially as deseribed.

5. A rallway bloek signal system, having,
in combination,asignal %b each end of a tmek-
section or block, an operating - magnet for
eachsignal,circuits forsaid magnets, switches
in Sald cu*cmbs, actunating means therefor

means at each end of the blocle; for 1*(31:1(161*1111*

| said actuating means opel"&twe to close the

100

105
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125

130




. means-actuated. by the setting -of :one swnal'
for rendering said actuating ineans eperemve
'to close the clrcmt of the opemtmﬂ‘—meﬂ'netr
'.of the other swual ,substantially as described. |
8. A ra,llwey bleek—mgnel system, having, |

~incombination, a signal at each end of a track-
- - section or bloek an operating-magnet for

‘each signal, means at each end of the block'
for rendermn* the magnet at the other end op-
- erative to set a swnal -and ‘means ‘actuated
by the settmﬂ' of one SIgnel for rendermﬂ‘ the;
 magnet of the other: mgnel operatwe, sub--

| sta,ntmlly as described. = S
7. A railway block- swnal system hevmb,-'_,
.~ incombination, amgnal at eachend of a track- |

- - section or’ block an-operating - magnet for
- each signal, c1rcu1ts for said magnets, means |

-._for closmg seld eircmts, and a lockmg de- |
vice for one of the signals acting to control

10
15

20
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- the means for closing the circuit.of the mag-

. netof the other swnel substentmlly as de-,'
B '_',‘serlbed e
080 A rellw(w bloek-swnal eystem havmb,‘---
,m combination, a signal et each end of a track- |
. section or bloek an operating - magnet -for |
'~ . eachsignal, means at one end of the bloek for |

L f--rendermg t.he magnet.at.the other énd opera- |

 tive to'set a signal, and a locKing device for

30

o -_'."--111 combmetmn eewnel et each end of a,tra,ck-
section or block an. operetmn' ‘magnetfor |
. each signal, a smﬂ'le line-wire," _elrcmts for.

~ 'sald magnets 1n01ud1110' said line- -Wire, means .
- for closmﬂ' said’ clrcmts and means actuated
. Dby:the setbmu' of ‘one- swnel for.controlling
the means for closing’ the circuit'of the mag-

T 40

said signal eetmw to render the magnet of |
. _the other swnel 0peratwe substa,ntlally as_
AT _--_-;descrlbed -

9. A rallwey bloek-swnel eystern hevm

net of the Iother swna,] substantmlly as de-

~seribed.

10. A ra,ﬂway bloek ewnal syetem havm;,;_'
in combination, a signal at each end of a track-
section or block actuating mechanism there-

for, a locking devme for eeeh signal, an elec-

-'tromeﬂ*net fer actua,tmcr each locking dewee |

 to releaee a signal, means for closmﬂ' a eir-

55

~ cuit 1nelud1ng one of said magnets and means
controlled by said magnet for closing a-eir-
~cuit including the- other ma,crnet substen-
tially as deserlbed - ;
- 11, A railway bleck m,e;na,l system, hav ng;
in combination, a signal ateach end of a track--
section or block a.ctua,tmg mechanism there- |
- for, a single conbroller acting. to control the
- return of both signals’to. normal position,
- means operating 1ndependently of the con- |

- troller for rendering said mechanism opera-

6o

tive to set both signals and means rendered

operative by cars entemno" and leevmg the

‘block for actuating the oontroller to prevent |

the refurn of the mgn&ls until the last. car

'leevee the block, substantially as described.-

12. A railway bloek -signal system, having, |

~ incombination, a signal at each end of a track-
L seetlon or block, ectuatmn- mechemsm there-

I
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-'-clremt of the maﬂ‘net at the other end and | for a loekmn* dewce for eaeh elﬂ'nal means

for actua,tmﬂ‘ said locking devmee te release .-

the smna,ls a controller e.nd means rendered

Operatwe by cars - entermn' and- leaving the =~
block for actuating the: eontreller to preventj gt
the: eetuatwn of sa.ld loeking: devices untll the ~ .
last-car leeves the bloek subsbentmlly as de--..i-'f RO

senbed

13 A rallwey block-ewnal system hevmg,_ﬁ.
m combmatwn ‘8- swna,l a,ctua.tmﬂ' mecha;n-{._j T
‘ism therefor, a lockmﬂ* dewce for seld signal, ..+

‘meéans for eetu ating sald locking device. to re-;’ e
lease the signal, a eontroller means rendered 8o -
‘operative by cars entermﬂ'the blockforactu-
ating the controller to prevent the actuation
of said locking device, means rendered oper- .
‘ative by cars leavmo* the block to'actuate the

controller to permlt the actuation of said lock-’

ingidevice, and means for preventing theac- - =
tuation of ‘said controller when a car enters
‘an_empty block, substantially-as described.

14, A railway bleek-SIgnel system hevmg,;,‘g

in combination, a signal, actuating mechan-
ism therefor, a locking device for said elgnal o
means for acbuatmg said locking device tore-
lease thesignal, a controller, means rendered .
Opemtwe by cars.entering the block for ectu--__f:
‘ating the controller to prevent the actuation

g

of said locking device, means rendered oper- -
ative by.cars lea,vmg the block to aetuete the = ..« o

“controller to permit the actuatlon of saad"!*iz
) locking device, and meansforcausingthecon- =
troller to be actuated successively by both of

100

said actuating means when two: cars en ter'_'-j;:~_-i,_}j;z-_;_;.;fl’:f:-i'?_-_'__'-j_;:
and 1ezwe the block si multaneous] y, eubeten-i:ﬁlf{

t1ally as described.: | -
15, A railway bleck-swnel system hevm

in eombmatlon a swnal meene for. actuatmg‘

sald signal when a car ente r's; the block,alock- - i
ing dewce forsaid signal, means mcludmg a
merrnet for actuetmg said’ locking device'to . = .
release the signal, a cireuit for sald magnet,

means for clesmo* said eireuit at one point

when a car lea,ves the block; a controlleract-
ing to open and close said clrcmb at'another
pomt and means for actuating the controller .+ -
in a direction to open said circuit whenacar - =~

-enters the block and for actuating the con-

‘troller in a direction toclosesaid eirenitwhen -~ =
a car lea.ves the bloek subetantlally as de"-7.'.-.]-"'-f'-:?jﬁ'-'.}.g o

serlbed

16, A reﬂwa y blecL-swn&l system ;. ha,vmg,

m cembmatwn a swnel eetuetmg mechan--

I 20 L U T
ol R T
- bo - b : "]|

“ism therefor, a loeklng deﬂce forsaid signal, .~ =
‘means including a magnet for actuatin g sald SR
‘locking device to release the signal, a circuit =~
for emd magnet; means for closmﬂ' said eir<" 7ot

“cuit, a step- by-step controller, a,nd means. for

12l

eetu ating said controller-in a direction to -~ - .
mamtem said circuit open, wh en a car. enters
‘the block and for actuating the controller'in - .
a direction to permit the cloem g.of said.eir- v

‘cuitwhena car leeves the bloek st bstentmll y:‘-

ae descrlbecl
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17. A railvay block-signal systom, having,
in combination, a signal movable fromnormal

to a plm ehty of posmons, actuetmg mechan-._'f,_}-'j-jf_-}:.r'j;j_fff;i_:éﬁ}j.
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ism therefor and means for determining the
position to which the signal 18 moved by s “said
me(,ha,msm substa,ntmlly as described.

18. A mllway block-signal system, having
in combination, a target rotatable 1N opposne

directions from normal position to display

either side, means for rotating the target and
means for determining the direetion Of-l‘OtEL-
tion, substantially as desm ibed. -

19 A railway block-signal system, h&vmg,
in combination, a tarwet a rod for actuating
said target prowded with right and left spwal
orooves, means for moving ‘the rod longitudi-

nally and means for engaging either groove
to cause the rod to 1‘013&13@ in elther du"eetlon
substantially as deseribed.

20. A railway block-signal system, havmg,-

in combination, a tm'n'et, a rod for &etuamnﬂ'

said target provided with right and left
aorooves, means for moving the rod longitudi-
nally means for engaging either groove to
cause the rod to 10b¢1te in either direetlon
two lamp-circuits and means actuated by the

rod to close one circuit when the rod is rotated

in one direction and to close the other circuit
when the rod is rotated in the opposite du'e(,-
tion, substantially as described.

21, A railway block-signal system, hamnﬂ*
in combination, a wnal an operating-m
net therefor, a cirenit including sald magnet,
car-controlled means for closing said cireuit,

meansfor maintaining said circuitclosed, and
means actuated by the setting of the smnal to

break said cireuit, substantmlly as descrlbed
22. A railway block- signal system, having,
in combination, a signal at each end of a track-

section or block an opemtmg-mwbnet foreach

signal, cireuits for said magnets, means for
closmﬂ' said circuits, means at the entering
end of the block for rendering said means op-
erative to close the circuit Of the magnet at

~ the distant end, means actuated by the set-

45

85

ting of the mwnal at the distant end for ren-
derlnﬂ' said means operative to close the cir-
culb of the magnet at the enilering end, and
means actuated by the setting ot the swnal at
the entering end to break the circuif of the

magnet at the distant end, substantially asde-

scrlbed
23. A railway block-signal system, having,

in combination, a signal at each end of a track-

section or block, an operatmw -magnet foreach
signal, a line-wire, circuits for aid magnets
lllcllldlllﬂ" said line-wire, means for closmn'

sald c1rcmt=; means at each end of the bloek
f01 eontmlhnfr the closing of the circuit of

the magnet. at the other end, and means ac-

tuated by the setting of either signal for con-

trolling the closmﬂ' ef the cirenit of the mag-

0o

net of the other swnal substantmlly as de-
seribed. _

24. A railway bloeL-Siwnal system having,
in combination, a signalat eachendof a track-

section or block means for moving each sig-
nal from ]10_1‘11]:?11 to either of two positions,
and means at each end of the block for ren-

dering said means operative to move the sig-

mag-.
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nalsto different positions, sub%tanbmlly asde-
scribed.

25. A railway block- swnal system 11::W111
in combination, asignal a,t eachendof a tmck-
section or block, actuat ng mechanism there-
for, a locking device for ach signal, a mag-
net for ‘tctuatmn'
lease a signal, means for closnw a cireuit

including one of said magnets, means- con-
‘trolled by said magnet for closing a circuit
including both m wnets, and means contvolled-

by said Tast-mentioned magnet for opening
said circuit, substantially as described.
26, A 1‘&11way block-signal system, having,

in combination, a swnal, actuating meeha,n-

ism therefor, a controller acting to control the
return of the signal to normal posmon, means

rendered opemtwe by cars entering and leav-

ing the block for actuating the controller to
prevent the return of the Slﬂ‘n&l until the last

3,4311 lockmﬁ* device to re-

7__0

75

8o

car leaves the block, and means for indicat-

ing an actuation of the controller when a car
enters the block, substantially as described.
'27. A rallway block- signal system, having,
in combination, a signal at eachend ofa track:—-
section or bloek actuating mechanism there-
for, a locking dewce for each signal, means
for aetuatnw said locking dewces to release

operative by cars entermg and leaving the

go

95

‘the swuals, a controller, and means rendered

block for actuating the controller to prevent. |

the actuation of qald locking devices until the
last car leaves the block, and means for in-
dicating an actuation of the controller when
a ear enbers the bleck suh%tantmlly as de-
seribed. - -
28. A 1a,11way block- swnal system havm
in combination, a signal ELt eachendof a tra,clr

100

105

secetion or block,. aetuatmfr mechanism for .

each signal, a locking devwe for each signal,
means for actuating smd locking clewees 130
release the signals, a controller at “each signal
acting to control the actuation of both of said
loekmﬂ' devices, actuating mechanism there-
for, a,nd means.at both ends of the block for

IO

rendeunn‘ the actuating mechanism of both

signalsoperative toset the signals, and toren-
derthe actuating mechanism of one of the con-
trollers operative, substantially as deseribed.
29. A railway block-signal system, having,
in combination, a signal at each end of a track-
section or block actuatinn* mechanism for
each signal, a loekmﬂ' dewce for each signal,
means for actuating said locking dewces to

release the signals, a controller at e&eh swna,l.

acting to contml the actuation of both of sald
100]111:10* devices, actuating mechanism there-
for, means at both ends of the block for ren-
der ng the actuating mechanism of both sig-
nals operatwe to set the signals, and to ren-
der the actuating mechanism of one of the

IIg

120

125.:-

controllers operatwe, and means actuated by

the setting of the signals for preventing the

actuation of the other controller, subsmn tlally

as described.
30. A railway block- swnal system having,

130

‘in combination, a signal at each end of a track-



section: or block means for successively set- |
~ ting said mgnals and . means for successively
restormg sa.ld SIgnals '”substa,ntlally as de-

81.CA rallway block-31 n'nal system, havmb,
in combination, a SIgnal actunating mechan-
ism therefor, means for rendering said mech--
- anism ‘operative’ to set the- swnal ‘means for
~ restoring the signal,a: eontrol]er for said:re-
10 stomnn' means and mea.ns rendered opera,twe
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aetuatmg the controller to prevent the resto-,t
ration of ‘the-signal-until the last car lea,ves-_;.
the block, substantially-as-desecribed. o

In- testlmony whereof -we affix- our smna-,
tures m presence of two mtnesses T
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