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UNITED STATES PATENT OFF IC‘E

Ny WINTHROP M CEAPMAN OI‘ NEE DHAM, MAS&ACIIUSI CTTS.

RAILWAY’ -BLOCK-SI’GNAL SYSTEM.

No. 865,018 -

Speclﬁca.tmn of Letters Patent

" Patented Sept. 3, 1907.

Applmatmn filed Jannary 24, 1906. Serml No. 297;557. ..

To all whom it may concern:

"Beit known that I, WINTHRGPM CH&PMAH a citizen
of the Umted States residing at Needham in the |

county of Norfolk and Stat(, of Magsachusetts, have in-

‘vented certain new and useful Improvements in Rail-
way Block-Signal Systemq and I do here by declare the
following to be & full, clear, and exact description of
~ the invention, such as will enable others skilled in. the -

art to which it appertalns to make and use the same.

nal systems and more particularly to. electric railway
block signal systems suttable for use in cannectlon with

electrw street railways. | |

~ An object of the present nwentmn is to pl:owde an
lmproved signal apparatus for use in railway’ block
signal systems, which is simple and durable in con-

- structioh and certain and reliable in c}pemtmn

30
3 _’trfwk eltctric gtroet raﬂways
- . - howevér, that while the in vention is particularly appli-
- cable for use on single track roads and is embodied inits
- preforred form in an apparatus adaptedTor use on such
~roads, certain features of the invention are not limited
- toan ap paratus or signal system adapted only for use
. in conneetion with single track roads, but may be em-

" A further object of the invention is to uznprove the
~ arrangement of circuits and apparatus of railway block
20 .

- ditipns cannot be 1mpmperly actuated and under nor- |
mal eondltmns will be a,ctuated with certamty to indi-
- cate the presence ar absence of cars upon the tra(,k see-

, -itwns or blocks of the mllway

257

signal systems ag that the signals under abnormal con-

With these objects in view the mventmn consists | in -
the dewces cambmai;lons and m*rangementa hereinaf-
| ter dpscnbed and claimed, the advantages of which will
be obvious to those 5k111ed. in the -ari;, from the fﬁllOW«- -

ing desc,nptmn |
The invention is mtf,-nded prlmanly for use on smgle

o '_lmdwd in ﬂt}mr forms of apparatua and systems.

49

The various featurt,s of the present invention will be

nmlomnod from the following deﬂcrlptmn taken 1in-
conneetion with the dmwmgs 3cc0mpanymg thls ap-

plication, in Whll:"h

Figure 1 is a view in front nleva.tmn of the 1mprovcd

- form: of signal. apparatus; Flg 2 18-a detaill view of the
“lower end of the rod which forms a continuation oi the
core of vne of the signal setting magnets; Fig. 3 is a |

- view similar to Fig. 1 illustrating, on an enlarged gos'e,

‘the principal purtmn of the mgna,l apparatus; Fig. 4 1a
a sectional plan view taken on the line 4
Hig. 5 is a detail view of a portion of the mechamsm--
:own in Flg 3 illustrating the position ‘which the
‘pauts assume at the beglnmng of the operation of sct-
- ting the signal at safet y; Fig. 6'is a detail sectional plan |’
view illustrating a portion of the mechanism for actu-

4.—4 of Fig. 3;

ating the locking lever to allow the signal to return to

| mrmal poattmn F:g 7 ig a wew smn}ar to Fxg 5, 1llus-

The present invention relates to railway block sig-

view similar to Fig.

'tra.ting the position _whi ch the parts assume at another

stage in the operation.of sctting the signal at safety;

Fig. 8is a detail view of a portion of the rod connected |
60
of the locking lever; Fig. 9 is'a view sumlar to Fig. 5 |

to the core of one of the setting magnets, and a portion

1Ilustrat111g the position which the parts assume after

‘the signal has been set at safety; Fig. 10 is a detail view
.1]lustrat1ng the position of certain of the parts during
- the operation of actuating the locking lever to allow

the signal to return to its normal position; Fig. 11 is a

what different construction from that illustmted in the

other figures for holding the locking lever out of lock-

65

10, illustrating the position of the
- parts after the signal h_q,ca been returned to its normal ©
| position, Fig. 12 is a detail view illustrating a some-
70 "

ing position, and Fig. 13 is a diagrammatic view illus-

trating the arrangement of the apparatus and the cir-

cuit connections and contacts for one block: of a single

track electric street railway.

| connections being duplicates of each other.
signal apparatus comprises a signal whlch is movable

from normal to cither of two positions, one of the posi-
tions to which it is moved indicating danger, and the -

1t is to be understood,

The signal system illustrated in- Lhe dmwmg& an
embodying the preferred form of the p1 esent mvenfion
comprises a signal apparatus at cach end of a track

75

section or block, the signal apparatus and their circuit

JFach

other position indicating sa,fety Means are provided

‘whereby when a car enters an empty block from either
“direction the slgnal at the -entering end of the block
is set at safety and the signal at the distant end of the
block is set at danger. . The apparatus at both ends-
of the block and. the various.contacts and circuits are
80 qrmngﬂd that after the signals have been set by a
- car entering the block in one direction they cannot be
returned to normal pamtmn or actuated in any manner
-by the entrance of a car on to the block from the oppo-
gite direction. Means are provided whereby the sig-
nals are returned to normal position when a car pa.asea'
“out of the block, :md in order to allow. more than one

car going imn the SAMC dlru‘tu}n to be on the block
at the same time a controllor is provided which ig
actuated by cars _entermg and leaving the block; and

‘which prevents the return of the. signals to nﬂrmal
‘position until the last car leaves the block. The appa- -

ratus and the contacts an d Lhd ¢ircuit connectmns

are also so arranged-that the controller will bo properly
actuated in case cars going in the same direction enter

and leave the block simultancously. Provision ig

site directigns. -
"Railway block algnal systema in whlch the algnalﬂ

‘are arranged and actuated as above described, are

disclosed in my ‘prior patents No. 711,037, dated

October 14, 1902; and No. 759, 346, dated May 10, 1904,

85

90

90
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‘aldo made whereby both signals cannot be set at safety '_
1n case cars enter the block slmultaneously from oppo-

m
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and those features of the present mventlen which relete | pertlen of the greevee An ectuetren ef the lever 8

to the signal apparatus are embodied in an improved
means for actuating the signal, in an 1mpreved COT-
troller and controller -actuating mechanism, 1n an

improved locking device for preventing the return of

~ the armature of one of the signal setting magnets and

10
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39

40

improved mechanism for actuating said device, in an

improved means for mdmatmg an actuation of the con-

troller whenever a car enters the -block after the signal
at the entering end of the block has been set at safety,

and in an improved meéans to cause the controller to
- be actuated properly When cars enter and leave the
block simultaneously.

In my pending a.pplrcatren Serial No. 141 821 filed
February 4, 1903, a railway block sighal system is dis-
closed he.vmg the same general mode of operation as

‘the eyeteme disclosed in my prior: petente but in which
the signals stand normaly at danger and only the signal
“at the entering end of the block is actuated when cars

enter and Jleave the block. In “that railway block
signal system the crreurte and contacts were g0 arranged
as to prevent the mlpreper actuation of the' signals

“when one or both of the line wires connecting the two

apparatus at opposite ends of a track section or block
was connected to an extraneous source of current by a
cross on the wire. ' |

- Those features of the present invention which relate

~ to the arrangements of the apparatus, circuits and con-
" tacts whereby the signals cannot be improperly actu-

ated- under abnormal conditions but will be actuated

with certa.mty 50 as to efficiently protect the track sec- |

tion or bloek under normsl conditions, are embodied
in an “arrangement somewhat similar to that of the
system of my pending application, the apparatus,
contacts and” circuits, however, being arranged to

meet the requirements of a system in which each
‘signal is movable from normal to either of twp positions
instead of being movable from a danger to a safety.

position. . The features of invention which relate to
the arrangement of the apparatus, contacts and circuits
also include an arrangement by which an impmper
actuation of a signal 18 preven ted ehen a line mre is

. grounded.

45

50
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Referring now to Flge 1to 11 inclusive, in whrch 18
illustrated the, preferred embodiment of the signaling
apparatus, 1 indicates the signal which as illustrated
consists of a target one side of which is preferably paint-
ed white, and the othersidered. This target iz secured
upon the lower end of a rod 2mounted to rotate in bear-

‘ings in the case of a-signal box 3 but held from longitu- |

dinal movement. The normal position of the target 1
1s, as illustrated m Fig. 1, with its edge presented to a
car approaching the bleck A quarter turn of the rod 2
in one direction causes the white side of the target to be
dleple}red the target when in this peertren indicating

safety, and a quarter turn of the rod 2 in the opposite

direction causes the red side of the target to be dis-
played, which latter position indicates danger. The
rod 2'at its upper end is provided with two inclined or
spiral gtooves or guideways 4 and 5, which communi-
cate at their upper ends as indicated in Fig. 17 These

grooves are engaged respectively by pins 6-and 7 upon
the inner ends of pivoted levers 8 and 9.

_ _ The levers 8
and 9 stand normally in the position indicated in Fig.
1, both pins 6 and 7 being at the upper communicating

‘positions.

‘magnet 10 being energized whenever a car leaves the

‘actuate the locking lever tg remove it from beneath the

ing in contact with the locking lever.

causes the pin 6 to traverse the eroove 4-and turn the
rod 2 threugh a quarter of a revolutmn in one.direction,
while an actuation of the lever 9 causes the pin 7 to trav-

erse the groove 5 and 1mpart 2 que,rt.er turn 'to the rod 2 70 |

in the opposite direction. 1In the comstruction illus-

trated, the target 1 is turned to its eafety position by an
actuation of the lever 8 and is turned to its denger posi-
tion by an actuation of the lever 9. "The pins 6and 7
engage the grooves 4 and 5 insuch manner that the tar+ 75
get is positively locked at all times against rotation. from -
any external force applied to the target or to the rod 2,
as will be apparent from an inspection of Fig. 1 Thc
lever 8 is actuated inone direction by an electre-megnet |

10 of the solenoid type, the armature core of which is 80

-provided with a downwardly projecting rod 11 secured
to or formed 1ntegral with the core, and pivotally con-

nected at its lower end to the outer end of the lever 8.
A counterbalancing spring 12 ia coiled around the pivot
of the lever and the lever is returned to its normal posi-
tion by gravity.  The lever 9 18 actuated by a solenoid
magnet 13 through a rod 14, forming a downward pro-
jection from the core of the solenoid and connected at
its lowerend tothe outer end of the lever 9. The lever
9 is returned to its normal peeitien"by'gr‘eviﬁv and is 90
acted upon by a eeunterbelancmg spr111g 15 (,elled
around its pivot. |

In the operation of. the system the megnet 10 of the

8o

i..rppa,retue at the entering end of the bleck is energued "

and the signal at the entering end of the block is set at
safety whenever a car enters an empty block, as will be o
hereinafter described. After the signal at the entering
end of the block is- set at eafety the magnet:10'is deén-
ergized, and in order to prevent the return of theé ergnal
to its normal position a locking lever. 16-is prewded 100
which engages a shoulder 17 on the rod 11 e.nd preventa -
the return of the rod and armature core to their normal '+
The locking lever16 is pivoted upon a fixed
stud 18 as best shown in Figs. 6 and 8. The shape of
that portion of the lever which engages the shoulder 17 105 -
is clearly shown in Fig. 8 in which this portlen of the .
lever appears in cross section. |
In the apparatus illusirated the magnet 10 is also util-
ized to return the target 1 to ifs normal position, the C
110

95

block, as will be hereinafter described, and means be-
ing. provided whereby the upward movement of the =
core of the solenoid and the rod 11 donnected thereto

shoulder 17 of the rod. In order to enable the locking 115
lever to be actuated from the magnet 10 it is so arranged .
that when the magnet is deénergized its core and the
rod 11 are allowed to drop & short distance before com-
That is, the up-
ward movement of the core of the magnet and the rod 120
11, when the magnet is energized, moves the shoulder -
17 some distance above the locking lever so that after .

“the signal 1 has been set at safety and the magnet 10 is -

dedpergized, the core of the magnet and the rod 11 drop
until they reach a position in which the eheulder 17 en- 125
gages the locking lever. This movement of the core

.and rod 11, however, has no effect on the signal, as.at

this time the pin 6 is traveling in & straight portion of
the groove 4. When the magnet 16 is energized after
the signal has been set at safety, the core and rod 11 123G
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again rise t{} thelr lughest poutwu and this movement. | -:hnmrr its dawmvard I]’lOVGIIlbIlt by thef pressure of

of the core and rod is utilized to actuate the locking le-

ver to move it from engagement with the. shoulder 17.

The means for actuating the locking lever comprises a
locking lever actuator in the form of a projection 19 on
the rod 11 which during the upward movement of the

rod 11, after the signal has been sget at safety, contacts:

with a projection 20 on a link 21, forming a portion of
the controller to be hercinafter deam ibed. The link21
is provided with a slot through which a pin 22 passes
which projects from an arm 23 formed integral with the
locking lever 16.

. the rod the lever would again move into the path ol the

20

25

shoulder. The means illustrated in Figs. 1 to 11 for

accomplishing this result comprises a latch or dog 24,

pivotally mounted upon the inner end of the locking
lever. This dog is provided at its rear end with a pro-

jection 25 which bears against the arm 23 and prnvunts |

the movement of the dog with relation to the lever in

. one direction, the dog bemg free, however, to move

30

. shouldu 17.
35

in the opposite direction.
mally held: yieldingly a,ga;mst the arm 23 by means

of a-spring 26 coiled around the pivot of the dog.  This

dog 18 a,rrangod to bear agalmt the upper portion of the
rod 11 or-the lower portion of the core of the magnet

10 during the downward movement of the core and
“rod and hold the locking lever out of the path of the
- During the upward movement of the
core and rod in setting the signal at safety a. shoulder
27 on the upper end of the rod or on the lower end of

the core passes above the dog 24 which moves benwth

. the shoulder and allows the locking lever to move into

its locking position..
40 mneath the.shoulder 27 until- the shoulder 17: g some
~ distance above the locking lever.
beneath the shoulder 27 uutll the locking lever is actu- -
ated by the engagement of the projection:19 with the

* 'prr:}]entmn 20 on the link 21 and as the link rises; the

49

o0

- 98H

60

66

The dog 24 does not pass ‘be-

The dt}g remains

dog 24 is allowed to yield and springs past the shoulder

927 so0 as to be in a position to engage the rod’ 11 or
core of the. magnpt 10 during the downward movement:
~of the rod and core to hold the locking lever out of the
‘path of movement of the shoulder 17.

Since the dog
24 which holds the locking lever out of the Ppath-of

movement of the shoulder 17 is actuated by the up-
ward movement of the rod 11, it is cvident that a

Yleldmg mnnertlun of same kmd must be pmvldod

to allow the dog to be moved from beneath the shoul-
This yleldmn' comnection, in the construction.
illustrated, is provided by yvieldingly mounting the
1t will be apparent, how-
~ ever, that the same result muld be secured by placing

der 27.

dog upon tlw Iuokmg lever,

the yielding connection al some other point.

In Fig. 12 a somoewhat different construction 1s 11111%-
trated for holding the locking lever out of the path of
movement of the ‘shoulder 17 during the déscent of

.the rod 11, which copstruction is preferred to the con-
struction: abwu described for the reason that it does
away, with the fw;tlonal I‘LSlHt-ﬂ.IlLL offert,d to L]u;, rod

The engagement of the. pro]ectwn 19 .
with the projection 20 raises the link 21 and swings the
locking lever about its pivot so as to remove it from be-

_nea,th the shoulder 17 of the rod 11.
1t will be evident that unless some means were pro-

vided for holding the locking lever out of the path
of movement of the shoulder 17 during the descent of

S50,

The projection 25 is nor- |

the spring pressed dog 24 agﬂ.lmt the: rod.

S

In the con- -
struction illustrated in Fig. 12 a rigid pI‘O]B{ tion 24%

1y 1}1mlded on the locking levér®in. the place of the

spring pressed dog 24, and this projection is arranged 70

to be (,ntwred by an arm. 25* pm]ecnnp ’from the arm.

46.

these pa,l ts is sucll that When the rod 11 18 1n 11:3 lewest |

position with the signal at satety the projection 25%

engages the projection 24* on the Iockmg Jever and

holds the locking lever out. of engagement with the

rod. During the upward movement of -the rod in set-

ting the signal at safety, the actuation of the arm: 46 by

the shoulder 45 upon the rod raises the pro}ectlrm 25¥%
out of the path of movement of the “projection 24%
and allows the ]ockmg lever to move 11'1t0 locking po-

When-the rod 11-is agaimn raised to move the.

80

locking lever out of lockmﬂ" position the projection ::.

24% raises the pm]ectmn 95*% which movement is per-

mitted by the spring 47 acting on the'arm 46 and as the

rod reaches its highest position the pm]ectmn 25%
falls into. the path of movement of thé¢ projection 24%
and holds the locking lever out of engagement with the
rod: while the rod is descendifig to its lowest position.

The controller by which the return of the signals to

85

g0

“normal position is prevented until the last car leaves

the block, comprises the link 21 above referred to, and

a ratchet wheel 29 pivotally mounted upon a stud 30
and provided with an arm 31 to which one end of the

link is pivoted, the arm extending from the hub of the

ratchet wheel and being rigidly secured to or formed

integral therewith. .After the signal at the entering

‘end of the block has been set at safety by the entrance

of the first car 011 to the block the ratchet wheel 29 1s

. Taoved forward a step each time a car enters the block
and is moved back a step each time a car leaves_the

block. When hut one car is on the block the projec-

-95

100

tion 20 on the link 21 is in the path of movement of Lhe |

- projection 19 on the rod 11 as indicated in Fig..

When another car enters the block the ratchet wheel

“is moved forward a step and thereby the pm]ectlen 20
“is moved out of the path of the projection 19 andt. will |

105

be evident mthout further- description that the pro-

jection 20 remains 0111: of the path of movement of the

projection 19 until- the ratchet wheel is returned to its
original position. The forward movements of. the
ratchet wheel are prc:duced by a magnet - 32 the arma-

oted upon. a fixed stud 35. Upon the inner end of the -
lever 34 is pivotally mounted a pawl 36 which is fﬁl"(:(}d

toward the teeth of the tatchet wueel 29 by mcans of
| A egunterbalancing spring 38 surrmmds
the pivot.35 of the lever 34 which is restored to ite nor-

a -spring 37,

mal position By gravity when the magnet 32 is deén-

ergized.  After the signal al the entering end of the
block has been aet at safety the magnet 32 is. onvrfrlz.ed, |

each time a car enters the block and then deénergized.

The paw!l 36 is'thus actuated to advance the ratchet
wheel 29 gtep. h}r gtep. During the upward.-movement

of the pawl it engages a fixed guide 39 and i 111{=i<*hy
iforced poaltwely into engagemtni with the teeth of the
ratchet wheel in case the spring 37 is broken or for any
other reason fails to act, - The guide 39 14 so shaped as

to limit the upward movement of: Llw pawl and at the

l end. of the upward movement ui ne pawl to clamp the

110

ture of which is connected by a rod 33 to a lever 34. phr-— |

115
120
125

130
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pawl between the guide and the ratchet wheel. An
overthrow of the ratchet wheel is thus positively pre-
vented.  The ratchet wheel 29 is acted upon by a
coiled spring 40 which tends to return it to its normal
6 position, and its return movements are produced by
means of an escapement pallet 41 the detents 42 and

43 of which afe. arranged to alternately engage the

865,013

mounted upon the stud 30 and provided with an arm
50 which when the target 1 is in its normal position en-
rages the pawl 36 and prevents it from coming in con-
tact with the tooth of the ratchet wheel which it would
otherwise engage during its upward movement. The
lever 49 is held in this position when the target 1 is in
1ts normal position by means of a pin 51 on the rod 11,

70

or core of magnet 10, which engages the upper side of
~the arm 52 of the lever. The ratchet wheel 29 is held
In its normal position by the engagement of an arm 53
on the ratchet wheel with a rigid bracket 54, the teeth of
the ratchet wheel being in such position that the pawl

“teeth of the ratchet wheel when the pallet is oscillated
and allow the ratchet wheel to be returned towards

10 1ts normal position step by step. The pallet 41 is acted
“upon by a spring 44 which normally acts to-hold the
‘detent 43 in engagement with the teeth of the ratchet

79

Wheel s0 28 to retain the ratchet wheel in the position’

in which it is moved by the pawl 36. The pallet 41 is

15 oscillated each time a car leaves the block to allow the

ratchet wheel 29 to move backward the distance be-
tween two teeth of the ratchet wheel. In the construe-
tion illustrated the magnet 10 is utilized to produce an

oscillating movement of the pallet, the magnet being ;
20 energized each time a car leaves the block, as will be

hereinafter described. To actuate the pallet g shoul-
der 45 is provided upon the rod 11 or core of the mag-
net 10, which during the upward movement of the rod
and core engages an arm 46 mounted upon the pivot of

.25 the pallet 41. The arm 46 is yieldingly connected to

the pallet by means of a spring 47 and is provided with
* apin48 which extends over that end of the pallet which

_carries the detent 43. In the normal operation of the
apparatus the pin 48 is held in engagement with the

30 pallet by the spring 47 so that the pallet is, actuated

from the arm whenever the arm 1s engaged by the
- shoulder 45. The upward movement of the rod 11
and core of the magnet 10 oscillate the ‘pallet in one
direction and the spring 44 returns the pallet to its

35 original position during the downward .movement of

the rod and core. . E
~ The purpose of the yielding connection. between the
arm 46 and the pallet 41 is to allow the controller to be
properly actuated when cars enter and leave the block

40 simultaneously. Insuch case both the magnets 10 and

32 are energized and the pawl 36 is moved upwardly at
- the same time that the pallet 41 is oscillated. The de-

tent 42 is thus brought into the path of the teeth of the
- ratchet wheel but is yieldingly held in this position by
49 reason of the yielding connection between the arm 46

and the pallet so that the detent can yield and allow
the ratchet wheel to be advanced by the pawl 36.
- When the target 1 is in its normal position the various

36 engages a-tooth of the ratchet wheel during its up-

ward movement and advances the ratchet wheel 3 suffi-
cient distance to remove the projection 20 from the
path of the projection 19 on the rod 11. The lever 49
is provided with an arm 55 and with a ratchet tooth 56
which is engaged by the pawl 36 during each of its up-
ward movements so that each time the magnet 32 is
energized the lever 49 and its arm 55 are actuated.
The purpose of this construction and operation will he

| hereinafter explained in connection with t_h_e'descrip-

tion of the operation of the entire system.

30

a5

The inward movement of the locking lever 16 into a

position to engage the shoulder 17 of the rod 11 is lim-

1ited by a fixed stop 57 which engageés a projection 58

on the locking lever. The locking lever is thus pre-

90

vented from-bearing against the rod 11 and interfering

with the downward movement of the rod after the mag-

net 10 has been deénergized. A fixed stop 59 is also
provided which is arranged to engage the locking lever
and to limit its movement when it is actuated to allow
the signal to return to normal position. The movement
of the pallet 41 under the force of the spring 44 is lim-
ited by a stop shoulder 60 on the guide plate 39 and the
downward movemeént of the rod 11 and core of magnet
10 when the target 1 is returned to its normal position

| is lim#ed by a fixed stop 61. - |
In addition to the parts hereinbefore described, each -

signal apparatus also comprises two signal lamps for
use as night signals in place of the target, 1, or as day
signals in addition to the target, and Various resistance

colls and contacts, the arrangement of which will be

more clearly understood from an inspection of Fig. 13,

in which the:contacts are indicated diagrammatically.

From this figure, taken in connection with the figures

1lustrating the actual construction of the apparatus, the

~specific manner in which: the contacts are arranged in

9o
100
105

110

parts of the apparatus are in the positions indicated in

50 Fig. 3, and it will be seen that at this time the projec-
tion 20 on the link 21 is in the path.of movement of the
“projection 19 on the rod 11. In order to allow the signal

to be set at safety the projection 20 must be moved out

of the path of the projection 19. This is accomplished

55 by imparting a forward movement to the ratchet wheel

the apparatus will be
tion. . | |
Referring now to Fig. 13, in which is illustrated the
arrangement of the apparatus, circuits and contacts for
a single section or block of- the track, A indicates the
apparatus at one end of the block and B the appardtis
at the other-end of the block, these apparatus and their

apparent without further descrip-
| - 115

120

29 sufficient to remove the projection 20 from the path
of the projection 19, but not sufficient to cause the
ratchet wheel to be retained in its advanced position by

- the detent 43. ' The magnet 32 is energized when the.
60. first ,car enters the block as well as8- when succeeding

cars enter the block. The pawl 36.is thus given its com-
plete upward stroke and actuates. the ratchet wheel 29.
In order to prevent .the ratchet wheel being moved a

sufficient distanee to-cause it to be retained in. its ad-

66 .vanced pogition by the detent 42 a lever 49 ig pivotally

]

|

|

circult connections and contacts being duplicates of
each other. 62 indicates the trolley wire of an electric
street rallway, and 63 a rail or other return circuit. At
oxie end of ‘the block a circuit closer 64 is provided, and
at the other end of the block a similar circuit closer 65.
Thiese- circuit closers may be of any suitable construc-
tion, such, for instance, as is disclosed .in my prior
Patent No. 711,036, dated October 14, 1902, and are ar-
ranged £o he operated by cars entering or leaving the

block in either direction. Referring for convenience

125
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- B4 whenever a car enters the block from the left.
. contact, is connected by a wire 67 to one terminal of the

" this contact is a contact 70 which is connected to a wire
71 leading through a resistance 72 to the rail 63.  Wires.
68 and 71 are connected to contacts 72 and 73 adjacent

10 to each other and arranged to be bridged by a contact

| ‘bridged by a contact plate 75 on the lever g.

‘15

“to appamtus A, 66 111(1103’595 a conta,ct a,rra,nﬂ'ea to be |

connected to Lhe Lrolley wire 62 by thie circuit closer
This

magnet 32. The other terminal of the mdgnet 32 is
connected by a wire 68 to.a contact 69. Adjacent to

plate 74 on the lever 34 whenever the magnet 32 is
energized. Thie contacts 69 and 70 .are normally

77 indicate binding posts to which the two line wires
78 and 79 are 1e&pe(twel} connected. The binding

) past 77 18 mmlected by a wire 80 to a contact block 81

20

25

on the out(rq end of the lever 9, Thls block, when the
lever 9 is in its normal posu;lon engages a contact 82

which 1s (:{mnected by a wire 83 to a contact 84. - Ad-
]%cmt to the contact 84 is a contact 85 connected by &

“wire 86 to a contact 87 and adjacent to the contact 87 is
“a contact 88 which is connected by a wire 89 to one ter-

minal of the magnet 10 Th@ other Lermmaul of the
magnet-10 is cannected by 2 wire 90 to the rail 63. The

contacts 84 and 85 are arranged to be br idged by con- -

- tact plate 91 on the arm 55 of the lever 49 Whenevel

the lever is actuated.

30,
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The contacts 87-and 88 are ar-
ranged to be bridged by a contact plate 92 on the outer.
end of the locking lever when the locking lever is in
its normal position. The b].n_dlnrr post 77 18 also con-
nected by a wire 93 to a contact 94 adjacent to which 1s
a contact 95 connected ‘to the wire 83 and a contact
96 connected to a wire 97 which luads through 2 resist-

‘ance 98 to the rail 63. The contacts 94, 95 and 96 are

arranged to be bridged by a contact plate 99 on the

outer end of the lever 8 when the target 1 is set at

s.:l,fety The binding post 76 is connected by a wire
100 to contact block 101 on the outer end of the lever 8

When the lever is in its normal position this l)lock
engages & contact 102 which i is connected: by a wire 103
to one terminal-of the magnet 13.  The other termmal

‘of this magnet i connected by a wire 104 to a contact

plate 105 on the outer end of the lever 34. When the
lever 34 is in its normal position the contact plate 105
cngages a (mlt.u t 106 connected to a wire 107 which
leads to o contact 108.  Adjacent to contact 108 is a

contact 109 which is connected by a wire 110 to the
trolley wire 62.

When. the lever 34 1s actuated the
contact plate 105 is Lrought into engagement with a
contact 111 connec ted 100 wire 112 which leads to the
resistance 98 in jﬁlm wire 97.

the target 1is in 115 normal position.

| 60

~ The contacts: anfl cireuit connections above descmb«ed |
Are uilhwd in st,ttuw the bl“’lhﬂ at the entering cnd of
the block at safety ;md the signal at the distant end of
thie bloek at dange 1* when a car enters the block from -
¢ither: dnuumn
o their I"lﬂ‘llllﬁl puwltiom when a car Ieaves the block a

Tb enable the signals to be returned

dontact 114 is arrange adjacent to the eircuit closer

64 s0 as to be mnnocted to the trolley 62 by the circuit

6.5

closer when a car IL.:'LV(‘S the block..
nected by a wire 1156 tg.,.a contaet 116 which is arranged

to be engaged by the contact block 81 when the lever 9

is actuated by the magnet 13, the block remaining in

76 and.

This contact is con- |

engagement with the Cm‘lte‘wt wluh the Larget 1is at
danger.

position and 18 not dlsengaﬂed thetefrom umll ihe sig-

nal returns to its n@rmal position. |
~In the signal apparatus hewmbeiore dPS(‘llb{}d an’
actuation of the controller by a car entering a-block
“aiter the signal at the em:ermg end of the block has
"been set at-safety is indicated by turning the targef
through a quarter of a, mwlutmu t0. prw;:m its- edﬂa. to
the apprnachm o car and then returning it to its safety -
80
“magnet 13 which actuates the lever 9 to impart a gquar-
| ter revolation to the vod 2 aupportmg the target, the
pin 7 during this movement of the lever engaging the
| groove:4 and rotating the rod 2 in the same direction in'
~which it was rotated by the lever 8 and pin 8 in setting

position. This is. acwmphshe,d by énergizing ‘the

A contact 117 is also provided, comnected to- |
“the wire 89 and arranged to be engaged by the block
101 on the lever 8 when the lever is &ctLatt,d by the
magnet 10. The block 101 remains in- enﬂ'agement with
‘the contact 117 while the signal remains at_its safety

75

85

the target at safety. This rotation of the target by .

the actuation 01: the lever 9 when the target i3 in 1fs

safety. position is perrbitted by an en'hrgement of the
lower portion of the groove 4.
1o be energized when a car entors a block after the
signal at the entering end'of the block has been set at
| safety two contacts 118 and 119 are prow.dod which

are arranged to be .bridged by the contact plate 92

when the locking lever is in-its locking position, the
‘contact 118 being connected to the wire 103, and the.
contact 119 bemg connected by a wire 120 to the con-
1 tact 87. L - | ’

To enable the magnet 13 -

90

9

In order to cause the wntm‘ler t0.be properly actu- '

a,ted when' cars enter aud teave the block mnulta,-

neously, it is necessary thz.tt th{, rod 11 be held raised
until the pawl 36 has dc.scended for some distance and -
the ratchet Wnet.,l 29 returned a sufficient distance to
prevent the detent 42 from retaining the ratchet wheel
in the position to which it was advanced by the pawl. - |
105

as otherwise the controller would be moved forward a

step, and when the last car.left the block the signals .
Tn . -
‘the present signal system, the proper actuation of the .

would not be returned to their norma,l position.

controller when cars enter and leave the block simul-

tanmualy is secured by maintaining the magnet 10
energized until after the magnet 32 has been. deéner-
cized. The connections for so energizing the maguet

100

112

10 comprise a contact 121 connected to the wire 120 o

and :«:eran;,rad to engage the contact block: 101 when the o
4 magnet 10 1s energized,
The contacts 108 and 109 |
“are arranged to lie bridged by contact plate 113 when.

" The bloc.l-., 101 is brought 1111;{;

Adjacent
m this contact 1s a contact 128 whlch is-connected by
a wire 129 to the wire 110.. The contacts 127 and 128

are arranged o be bridged by the contact. plate 91
3 when the lever 49 is in the position which M assumes

115

engagement with the ¢ontact 121 when the lever 8 is
‘moved by the energizing of the magnet 10, the block |
| .bnm-:r out of cngagement wrhh tlu, contact while the .
target 1 is in 1ts saiety pomtmn ‘and the magnet 10 de-
energized.. | |
- The signal lamps are mdwated *11; 122 md 12‘% tht,-'. |
lamp 1122 being preferaily whlte and the lamp 123
' being red.  One terminal of the lamp 122 1s connet:ted
“to the rail 63 by a wire 124 which includes a smtable o
resistance 125, and the other terminal of the lamp 1s
‘connected by a wire 126 to.a contact 127.-

_.._120 -

125 |
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after the target 1 has been st at safety. One terminal ! the binding post 77 through the magnet 13 of apparatus

of the lamp 123 s connfcted by a wire 130 to the wire
124 and the other terminal of the lamp is connected by
2 wire 131 to a contact 132. A contact 133 is arranged

adjacent fso_ the contact 132 and is connected by a wire

134 to the wire 110. These contacts arc bridged by a

-contact plate 135 on the lever 9 when the lever is

actuated by the magnet 13.

The operation of the apparatus when cars enter and
leave the block is -as follows: The block being empty
and the various parts of the apparatus being in the po-

-sitions indicated in Figs. 1, 3 and 13, a car entering the

block from the left actuates the circuit closer 64 and
thereby closes a circuit including the magnet 32, said
circuit comprising the wire 67, magnet 32, wire 68,
contact 69, contact plate 75, contact 70, and wire 71.

- The lever 34 is actuated and the pawl 36 advances the

20

20

30
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ratchet wheel 29 a_sufficient distance to remove the

projection 20 from the path of movement of the projec-

tion 19 on the rod 11. At the same time the lever 49
18 actusted and the contact plate 91 bridges the con-
tacts 84 and 85. The bridging of contacts 84 and 85
closes a circuit from the trolley wire 62 to the rail 63
including the magnet 13 of apparatus B and the magnet
10 of apparatus A as follows: wire 110 of apparatus B,

contact 109, contact plate 113, contact 108, wire 107,

contact 106, contact plate 105, wife 104, magnet 13,

wire 103, contact 102, contact block 101, wire 100, bind- |

ing post 76 of apparatus B, line wire 79, binding post 77
of apparatus A, wire 80, contact block 81, contact 82,
wire 83, contact 84, contact plate 91, contact 85, wire

86, contact 87, contact plate 92, contact 38, wire 89, !

‘magnet 10 and wire 90. The energizing of these mag-
nets actuates the lever 8 of apparatus A and the lever
9 of apparatus B, setting the signal at the entering cnd
of the block at safety and the signal at the distant end
ot the block at danger. The contact plate 99 of the
lever 8 bridges contacts 94, 95 and 96 so that a connéc-

‘tion is formed from the binding post 77 of apparatus A
to the rail 63 which does not include the magnet 10.or

the contacts 84-and 85. The magnet 10 is deénergized

as soon as the circuit of magnet 32 1s opened by thecir-

~cuit closer 64 and the contact plate 91 disengages the

45

al

contacts 84 and 85. The magnet 13 of apparatus B,

however, remains energized, a circuit for said '-m\agnet
being completed by the bridging of contacts 94, 95 and
96. As soon as the magnet 32 is deénergized the
ratchet wheel 29 returns to itg original position and the

lever 49 swings s0 as to bring the contact plate 91 into’
engagement with the contacts 127 and 128, thereby

closing the circuit of the signal lamp 122 and causing

" the lighting of the lamp. The signal at the entering

- the magnet 32 of apparatus A is again energized. At.

60

end of the block being at safety and the signal at the
distant end of the block being at danger; if another car
enters the block hefore the first car leaves the block

this time the arm 50 of the lever 49 is out of engagement
with the pawl 36 so that the pawl advances the ratchet
wheel 29 a step, the ratchet wheel being retained in its
advanced position by the detent 43. The lever 49 is
actuated in the same manner as when the first car en-

- tered the block, and the contact plate 91 is moved from
- contacts 127 and 128 to contacts 84 and 85. This breaks

the circuit of the signal lamp, thereby extinguishing
65 the lamp, and.at the same time closes a circuit from

A to the rail 63, which circuit includes the wire 93,
-contact 94, cortast plate 99, contact 95, contact 84,

contact plate 91, contact 85, wire 86, contact 87, wire

120, contacts 119 and 118, which are now bridged by 70

the contact plate 92, wire 103, magnet 13, wire 104,

| contact plate 105, contact 111, with which the contact

plave 105 is now in engagement, wire 112, and resist-
ance 98. The energizing of magnet 13 causes the actu-

ation of the lever 9 and the turning of the target from> 75

safety to an edge-on position. ‘The target remains in

this position until the magnet 32 is deénergized by the
opening of circuit closer 64. The deénergizing of
magnet 32 breaks the circuit of magnet 13 at the con-
tacts 84 and 85 and at the contact 111 so that the core
of the magnet drops and the target is returned to its
safety position. Each time, therefore, that a car enters
the block and causes an actuatjon of the controller the
target is moved to indicate such actuation. Also, the
white light is momentarily extinguished and the red
light is momentarily lighted, the circuit of the red light

heing completed by the engagement of econtacts 132

80

85

and 133, by the contact plate 135 on the lever9. When

the number of cars for which the controller is con-
structed are upon the block the.arm 53 of the ratchet
wheel 29 is in engagement v7ith the pawl 36 and holds

90

the pawl out of engagement with the tooth 56 of the |

lever 49 so that the entrance of another car on the block
does not cause an actuation of the controller or of the
lover 49. . ' .

9o

When the first car to enter the block leaves the block -

the circuit closer 65 is actuated to connect the wire 115

of apparatus-B to the trolley wire 62. This closes a.
-circult through the magnet 10 of apparatus A as follows:

wire 115 of apparatus B, contact 116, contact block 81,
which isin engagement with contact 116, wire 80, bind-
Ing post 77 of apparatus B, line wire 78, binding post 76

| of apparatus A, wire 100, contact block 101, contact

117, wire 89; magnet 10 and wire 90. The energizing
of magnet 10 causes its core and rod 11 to be raised and

| the shoulder 45 of the rod to actuate the escapement

pallet. If there is an another car upon the block the
locking lever 16 of apparatus A is not actuated as the
projection 20 is out of the path of movement of projec-

“tion 19 on the rod 11, When the last car leaves the

block, however, the projection 20 is in the path of
movement of projection 19 and the locking lever is

actuated as. has been hereinbefore deseribed. The

100

105 -

110

actuation of the locking lever-allows the core of magnet

10 and rod 11 to drop to their lowest position and return

115

the signal of apparatus A to'its normal position. The

movement of-the lever 8 breaks the circuit through
which the magnet 13 of apparatus B was energized so
that the core of this magnet drops and the signal of
apparatus B is returned to normal position,

The operation when cars pass through the block in
opposite directions, that is, from right to left, will be
obvious without further description.

It will be noted that after the signals are set the con-
} tact block 101 on lever 8 is brought into engagement

with contact 121 each time a car leaves the block. If
a car enters the block at the same instant that a car is
leaving the block the contact block 101 is brought into
engagement with the contact 121 and at tHe same time

120

129

contacts 84 and 85 areé bridged by the contact plate 91, 130
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~‘contaet 111..
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29
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- and 1170
~ from, being’ perr:::mneritlj,,r energized by the bndelng of |

these contacts; the contacts 108. and 109 are provided

and eentact pl‘l*t' 105 i’ brought mto engagement 'Wlt.h
. This cleee-. a circuit threucrh the magnet

10 from the b.ndmg peet 77 of apparatus A to the rail
1 the block;101 from the contact 102.. A second break is

also formed in the settihg circuit by the separation of
‘contact plate 113 from the eontacts. 108 and 109. The
gignal at either end of the block can therefore be set

'_at sefety enly When the signal ‘at the ether end of the |
'_bleek is in its nermel pee1tle11 - |

63, said circuit comprising wire 93, contact 94, contact.
plate 99, eontact 95, wire 83, eentaet 84, contact pla,te_
91, contact 85, wire 86, contact 87, wire 120, con-
tact 121,  contact block 101, contact 117, wire 89, mag- |
et 10 and wire 90. - The magnet 10 thus remains ener-
_gized if the vircuit closer 65 opens ‘before the circuit
_cleeer 64 as the circuit for'the magnet 10 from the bind-. |
ing post 77 to the rail 63 through the contacts 84 and .85
is not broken until after the circuit closer 64 ‘opens.
The pawl 36 is thus ce.ueed to return tewerde its lowest
. position before the rod ‘11 and core of magnet 10 drop
.50 that when cars enter and leave the block simultane-.
“vusly the ratchet Wheel 29 is first advanced a step end-
~ then. returq
~~ As has been described, each time a car leaves the
~ block the contact block 101 is brought into engagement
20

ed a stép towards its nermal posrtmn

with the contact 121, thereby bridging contacts 121
In order to prevent the magnets 10 and .13

which are. disengaged at all tlmee except when the tar-

get 1 i in its normal position. A break i8 thus prewded. -
in the circuit through which the magnete 10 and 13
~would otherwise be permanently energlzed said cir-
cuit consisting-of the wire 110, contacts 109 and 108,
wire 107, contact 106 contact block 105, wire 104, mag- |
net 13, wire 103, contact 118, contact plate 92, centaet'
119, wire 120 centact 121, contaet bleck 101 eentaet-

- - 117, wire 89, magnet.10 and wire. 90. .

" The contact 106 which, when the epperatue is in ner—

mal pomtlen, 18 engaged by contact plate 105, 18 pPro-
vided to form a break in the circuit through which the’

signal at ‘the dmtant end of the block 1s set at safety, in

* enter the block mmultaneeuely frem opposite directions.

40
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The contacts 69 and 70, whlch are’ brldged by the”
contact plate 75 on the lever 9, are provided in erder..

- to Ijrevent the i 1mproper actuatmn of the elgnale m case; _
Thue if

~ thereing ground on the lme wire 79, for. metanee, the -
- ground allnwe the current to flow through the magnet
13 of apparatus B s0.that the magnet 18 onerglzed and
" the cofe of the nagnet is  raised.
| tact plate 75 from the: eentaete 69:and 70 and breake :_
the circuit of magnet 32 of apparatua B so that in.casea
car entoers the hlock from the right the magnet 32 is
not energized and the algnal of appamtue B remmne:..

there is a ground on one of the line wires.

This remevee the con-

in it danger position, |

The contacts 72 and. 73 whwh fre brldgod by the'

“contaet pldte 74, when magnet 32 is energized, are

. 0b

60

provided to kcﬂp the cireuit of magnet 32 closed after

the magnet 13 iz encrgized when a car enters the block. |
It will he apparent from the foregoing dese ription -

that when cam enter. the -block - from - the left the

line wire 79 ir utilized in at-ttmg the rignals and Ahe
line wire 78 is utilized in restoring the signals to. ner— _-

mal eundltleu, md when Cars ent.u: the block from. the

right ¢the functions of the line wires are reversed, the

line wire 78 bmng utlllzed in setting. the signals and

“the line wire 79 in restoring them to normal condition.
 Hwill a.lae be apparent that the circuit through which

66 o current is tmnnmrtted tq eet the mgnal at one end of | troller ‘omprising

i

I the block at safety is breken when the elgnal at the

|

y

| of current

ratus A at’ safety.’

- other- end of the block is set at safety, the break in

the eettmg circuit being eeueed by the ‘separation of

Whenever the mefrnet 13 is enern*rred the bleek 81

ment with contact 116. At eppara’rue A this move-
ment ot the block 81 eeurleete the line wire 79 to the
contact 114 adjacent to erremt closer 64, and at appa-
ratus' B- connects the line wire 78 to the contact 114
adjacent £0 (.11'cu1t closer 65.
the block this mevement ef the block 81 is utrhzed to
connect one of the line wires to a contact 114 so that
the line wire can be utilized in restoring the signals to
nermel condition. At the entering end of- the block

70

5
,_le remeved from contact 82 and brought into engage-. -

30

At the distant end of -

85

| this movement of the block 81 is utilized to prevent

the setting of the signal at the entering end of the

its normal position ] is eemleeted to'an extrancous source

the hne ere 78, when a car enters the bleek from the

Thus; if there is a source of current upon.

‘block at safety when the line wire ‘which is utilized 1n -
returning the. etgnel at the entering end of the block to

90 |

left a current is transmitted from the }:nndrru:r post 76 )
‘through the magnet 13 to the contact plate 105 as soon
as the contact plate etrikee the contact 111, and thence
through the wire 112 to .the rail 63: The magnet 13
thus is energized : and the contact block 81 is eepamtedl_:'

{ from - {he contact 82. thereby breakmg the circult

96

_threueh wlueh the magnet 10 of apparatus A is ener- -

glzed end preventmﬂ the eettmg of the elenel ei‘ eppe-—:
If the sétting circuits were not -

~ order to jprevent the setting of both elgna]s when cars. “broken the signal of apparatus A would be set at safety

when a'car entered the block and the magnet 10 would -

g

100

be. kept- permanently energlred ‘the current passing

from the binding post 76 to the Dlock 101, and from

net 10 to the rail 63.

The: breakmg ef the (1reutt at contact 82 is thus pre-

105

“the block to contact ]17 and thenee threugh the 1113;0'- .

Oentaets 94 and 95 arc prevlded to- fnrm a ehunt
.contact 82 when the signal is set at safety.
110
vented when a car enters the block after the. signal -
“has been set at safety and the magnet 13 is energrzed :

'~ to-move the signal target to an edge-on position. - |

‘The signal system and signal apparatus ahove de- -

| eerrbed ernbedlee the various featurcs of fhe preeent

115

invention ‘in their preferred form, but it ig o be .un-

‘and arrangements, but may be otherwise embodied.

-+

The invention hevrng been thue deecrlbed Whe.t is

clalmedle———- L .

1. A vailway Dock elgnﬂl eyetem hwing, in eembina~

-tioh, a movable signal, signal setting and restor ing means,
ia eentmllel to prevent the restoration of the. siznal untii
‘the last car leaves the block, and means for meving the'

eignal to indicate an actuatien of the eentreller mhen a
car euirre the Dhlock. - - ;

“derstood ‘that except as. defined in the claims the in-
| ventionis not hrmted to these epeerﬁc constructions

120

125

9. A railway Dblock signal system, hmrmg,‘ln cemblna-. .

tion, a signnl. signal setting-and lestering means; & con-
| troller to prevent the 1eeteratien of the. gignal- uutll the

last car leaves the hlock, means for aetuntlng sald con-
two - magneta, meane for eleaing ‘the
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block simultaneously.

8

circuit of one magnet when a
for closing the circuit of the othwyr mmonet when a car
teaves the Dblock, and means for raintaining said.. last
mentioned magnet energized until the first mentioned
magnet is deénergized when cars enter and leave the

3. A railwny block signal system, having, in combina-
tion, a signal, signal setting and restoring means, a con-
troller for preventing the restoration of the'signal until
the last car leaves the block comprising a ratchet wheel,

A pawl and means for actuating the pawl to advance the
ratchet wheel step. by step, a sping for returning the

ratchet wheel, a pivoted escapement pallet provided witle

a ‘detent on each side of iis pivot to engage the ratchet

wheel, a spring for oscillating the pallet in one direction,
a magnet, an armature therefor, and connections be-
tween the armature and pallet for oscillating the pallet in
the opposite direction, |

+. A rallway Dlock signal system, having: in combina-
tion, a signal, signal setting and restoring means, a con-
troller for preventing the restoration of the signal until
the last ear leaves the Dblock, comprising a ratchet wheel,

'L pawl, and means for actuating the pawl to advance the |

ratehet wheel step by step, a spring. for returning ~the
ratchet wheel, an escapement pallet, a. spring for oscillat-
ing the pallet_in one direction, a magnet, an armature

therefor, and connections between the armature and.

pallet for oscillating the pallet in the opposite dil‘éctiun,
amndl connections comprising a apring arranged to allow
the pallet to yield in case the pawl is actuated during the
oscillation of the pallet by the armature.

D. A ratlway block signal system, having, in - combina-
tion, a signal, signal set{ing and restoring means, a con-

troller for preventing the restoration of the signal until
the last car leaves the block, comprising a ratchet wheel,
a pawl, and means for actuating the pawl to advance the

ratchet wheel step by step, a spring for rgtuming the

ratchet wheel, an escapement pallet, a spring Tor oscillat-

ing the pallet in one dirvection, a magnet, an aramature .

therefor, an arm yieldingly connected to the p:ﬂlet and a

- projection movable with the armature and arranged .to

. when attracted to

engage the arm and oscillate the pallet in the opposite

direction. . - o

6."A railway block signal system, having, in combina-
tion, a sigmal, a magnet, an armsture -therefor acting
set the signal, a locking device for

_ breventing the return of the signal to normal position,
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an actuator for said locking device moved by the armature,
mechanism connected with the locking device and arranged
to be engaged by said actnator apon a subséquent“attrac-'
tion of the armature, and means for moving said mech-
anism out of the path of the actuator to allow the locking
device to move into locking position when the armature
is attracted to set the signal.

" 7. A railway block ‘signal system, having, in combina-
tion, a signal, a locking device for preventing the return of
the sirnal to normal position, & magnet, an armature
therefor acting when attracted to set the signal, an actua-
tor for said locking device moved by the armature, 2 con-
troller comprising mechanism connected with the locking

- device and arranged to be engaged by said actuator upon a

. subseguent attraction of the armature, means for gctuat-
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nections between the

ing the controller to move said mechanism away from the
path of the actuator when a car enters the block after the
signal has been set, means for energizing. sald magnet
When a-car leaves the block, and means operated by the
armature for actuating the controller to return said mech-

anism iato the path of the actuator.

. 8.- A railway biock signallsystem, having, in combina-
tlon, a signal movable from normal to either of two posi-
tions, two thagnets, armatures for sald magnets, and con-
armatures and the gignal arranged
to. lock the signal in each of fts positions acting to move
the signal te one position when the signal is in normal po-
sition and one magnet is energized, and to move the signal

to the other position when the signal i in normal "position h

and tha other magnet ig energized.
9. A rﬁilway block signal system, haﬁing, in';'guinbhia-

tion, a target rotatable in opposite directions from normal

position +ta disnlay either side, two magnets, armatures

car enters the block, means ] therefor, and connections between the

- acting to move the signal to

~sition when the other magnet .
- means for closing a éircuit when a, ear énters_ﬁ an cmpty

865,013

armatures and tar-
get acting to rotate the target in one direction when the

target is in normal position and one magnet is energized,

and to rotate the target in the opposite direction when the
target is in normal position and the other magnet is ener-
gized, | . B ] .

10. A railway block signal system, having, 4n combina-
tion, a target movable from normal to either of two posi-
tions, a rod for actuating the ‘target, two magnets, arma-
tures therefor, connections between the armatures and the
rod comprising colperating pins and grooves constructed
to rotate the rod in one direction to move the target from
normal to one position when one mignet is energized and
to rotate the rod in the other direction to move the target

irom normal to the other position wien the other magnet

is energized. : s _— .
11. A railway Dblock signal system, having, in combinga-

tion, a target rotatable in opposite directions from a nor- -'

mal edge on position, two magnets, armatures 'theréfm“,
and connections between the armatures and the tarret,

one magnet acting through said _connections to rotate the
.target in one direction from normal to.a safety position ..

and "the other magnet acting through said connections to
rotate the target in the same direction from safety to an

-edge on position and to rotate the target in the opposite

direction from normal to a danger position. -~ ~
12. A railway block signal system, having, in eombina-

tion, a magnet, an armature therefor, a signal.g{:tuat‘ed by
‘the armature, a locking device foy
. of the armature -to normal position

preveating: the réturn
aficr having been at-
tracted to set the ‘signal means for actuating the locking
device upon a subsequent attraction of the armatyre. to

release the armature, means for holding the locking deviee
out of lackiug position during the return of the ﬂr.mature‘

and means for actuating said ‘holdin'g means to release the

locking device when ‘thé -armature is attracteq to set the

signal,
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13- A ﬁilway biock:signal' system, hﬁ?ing,' in coinbin':i-

tion, a ’si_gnal_‘a't each end of a track section or block mov-
able from normal to g safety or a danger pasition, two

-magnets for’ actuating each signal, armatires for' said’
~magnets, -connections between the

rmatares and the sig-
nal, acting to move the signal from

of the block to move the signal at the entering end of the
block to"safety and the signal at the distant end of the

block to danger when a car enters an empty block in

either direction.

14. A railway block signal system, ﬁaving,_ in combina-
tion, a signal at each end of a track section or block mov-
able from normal to a safety or a danger position, two

magnets for actuating each signal, armatures for said’
and -the sig-
acting to move the signal to safety position when one

magnets, connections between the armatures.
nal
mégnet is energized and to move the signal to danger posi-
tion when the other magnet Is energized, two line wires,
means for closing a eircuit when a car
block in eithér direction, Iiﬂﬂlﬂdil}g one of said line: wires
and the magnets at each end ¢f the block by which the
signal at the entering end of the block is moved to safety
and.the signal at the distant end of the block is moved to
danger, said circuit including one line wire when, cars en-
ter the block in one direction and including the other line

for restoring the signals to normal position.

able from npormal to a safety or a danger position, two
magnets for actuating each signal, armature for said mag-
nets, connections between the armatures and the signal

magnet is energized and -to move the signal to danger.po-

bloek in

.k

either. direction Including ome of said line wires

Lormal to safety posi--
tion when one magnet.i§ energized and to move the signal
‘from normal to danger position when the other magnet igs
energized, and means for energizing a magnet-at each end |

enfers an empty

safety position when one

is energized, two line wires,
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- wire when ecars enter the block in the opposite direction, .

- IReans for closing a eirenlt including the other Iiﬁ@ wire
- and-sald magnet at the entering énd of the block when' &
car leaves the block and means actuated by said magnet’
T 130
15. A railway block signal system, having, in combina- =
‘tiom, a signal at each end of a track section or block maov-

155

180




10

and the megnets at each end of the block. by which the_
signal at the entering end of the ‘block is moved to safety

and the signal at the distant end of the bleek is moved to
danger, said circult including one line wire when cars en-

ter the block in one direction and including the other line
‘wire when cars enter the block in the opposite direction,

means for closing a circuit including the other line wire
to restore the signals to normal position when a car leaves
the block, means for cloging a circuit when said last men-
tioned line wire is connected to a source of current includ-

ing the magnet*.at the entering end of the block by wl_ﬂch |

L

the elgna’l et the.t end er the bleek is moved te danger,

circuit including the magnet by Whmh the elgnal is moved

to safety.

In  testimony whereof I emx my signature, in presence

| ef two witneeees

WINTHROP M. CHAPMAN.

Witneeee: | ] |
Frep 0. Fisy,
AryeEp H. HILDRETH.

"and means -actiated by said magnet when energized by
‘gaid source of current-for preventing: the closure of the
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