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UNITED STATES PATENT OFFICE.

JOHN PRESSLEY COLEMAN, OF- SWISSVALE, PENNSYLVANIA, ASSIGNOR TO

THE UNION SWITCH AND SIGNAL COMPANY, OF SAME PLACE.

SIGNALING SYSTEM.

SPECIFICATION forming part of Letters Patent No. 539,364, da,ted May 14, 1895.
| .&ppllﬂ’htlﬂll filed A.ugust 26, 1893. Serial No, 484,121, (No model,)

To all whom it may concermn:

Be it known that I, JOHN PRESSLEY COLE-
MAN, a citizen of the United States, residing
af Swmsvale, in the county of Allen'heny and
State of Pennsylvania, have invented or dis-
covered certain new and useful Improve-
ments iu Signaling Systems, of which im-
provements the followmcr is a specification.

The invention descrlbed herein relates to
certain improvements in railroad signaling
systems, and has for its object such an ar-

rangement of electrically controlled locks for

the swnal Operatlng mechanism and the cir-
cuits therefor as will insure the locking of
the signal at the end of a block seetion at nor-
mal or dan ger before the signal at theentrance
to the section can be cleared

It is a further object of theinvention to pre '

vent an operator at the end of a block sec-

tion, after having unlocked the signal mech-

anism at the preceding station, and the signal
cleared and again returned to normal after
the passage of a train, to again unlock the
signal mechanism untll after the train has
passed the station at the end of the block Sec-
tion,

In general terms the invention conmsts in
the constructlon and combination substan-
tially as hereinafter descrlbed and particu-
larly claimed.

In the accompanying. drawmtrs formmﬂ' a

part of this spemﬁcatmn Plﬂ"llle lis a d1a,-

grammatic view 111ustrat1ng the arrangement

of the signal-operating mechanism and ¢on-
trolling - circuits at two adjoining stations.
Kig. 15‘ is a continuation of Fig. 1,illustrating
certain modificationsin themtellockmﬂ' a,nd
indicating mechanism and the circuits there-
for. Ilg. 218 a view similar to Fig. 1, show-
ing the arrangement of the unlocking circuit,
where a siding extends from the main line.
Fig. 8 is a side elevation of the unlocking and
indicating mechanism employed at stations C

- and D, the indieating-banner being at the in-

45
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termediate position,
vation of the same, the several parts being at
-Fig. 5 is a front ele-

Fig. 4 is'a sectional ele-

normal or free position.
vation of the indicating and unlockmﬂ' mech-
anism, the banner belnﬂ' indicated by dotted
lines. Fig. 61is a sectlonal plan view of the

| the line x 2, Fig. 8.

i

-

vided with projecting lug 5

Fig. 7is a rear elevation
of the upper portlon of the indicating mechan-

ism, and Fig. 8 is a detail viewof the banner.

“In the pmctice of my invention, the line of
track 1s divided into a series of sections, and
at the entrance to each section is placed a sig-

nal and mechanism, as indicated at A, B, C,
and D, for operatmﬂ* the signal, and also con-

55

trollmﬂ' the operation of the swna,l of the pre- %o

cedinn' section. The .a,manfrement of mech-
anism and circuits atand con nectmﬂ' stations
A and B, illustrate a simple embodlment of
my mventlon while the mechanism and cir-
cuits at and connecting stations C and D,
illustrate a more perfect and complete f01 In

of the invention. |
At station A, thelever 1, which may or may -

not form a part of alarge mterlockmﬂ' switch
and signal mecbanlsm 18 conneeted by any

suitable means tothe “electrlc slot” 2, which. .

in turn is connected to the signal 3. Any
snitable construction of electrlc slot mechan-

ism may be employed, such for example, as

is shown and described in Letters Patent No.
308 494, dated November 25,1894, or the form

‘shown fmd described in anap phcatlon Serial

No. 486,625, filed September 27, 1893.
The movement of the lever 1 for shifting
the signal from normal or da,nﬂ‘er position to

s.-.?ufety, is controlled by a lockmﬂ' mechanism

consisting of a pivoted sector block 4, pro-

lever 1, or its mechamcal lockmﬂr devices, and
a ﬁn,crer__’T connected to the armatureS of the
electro-magnet 9.  As shown, the mechanical
locking devices of the lever 1 consist of a

| rockmﬂ' slofted quadrant 10, a block 11
-. adapted to slide back and forth in the slotin

the quadrant, and a lateh rod 12, connected
to the block 11. These devices and their

manner of operation, are so well known in the
art, that a more detailed description thereof

is not deemed necessary. The mechanism

consisting of the electro-magnet 9, armature

8, finger 7 and sector block 4: and electrical

73.

{5

80

,connected tothe

go

95

smtches controlled thereby, are fully shown |

and described in an application, Serial No.
486,626, filed September 27,1893. The signal

_operatmw and locking mechanism at B i is Simi-

lar to that at station A and is designated by

same, the p]ane of section being mdleated by | the same numeral w1th the character b an-

1032
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nexed.  The circuit of. the’"'electro-.magn'et*--Q | net 23, make' a‘nd- break mechanism d formed

is formed by the wire 13, make and break:

mechanism ¢, consisting of the armature and
contact point of relay 14, forming part of
track circuit between stations A and B, wire

15, make and break mechanism 0 consisting-

of a spring and contaet point-at station b,

wire 16, battery 17, and wires 18, 19 and 20,

[O
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wire 19 being common to all the stations.
The make and break mechanism at b is con-
irolled as shown, by the sector block 4°, and
is only closed so as to complete the circuit

through electro-magnet 9 at A, when.the le--
ver 1 has been shifted and locked in normal
position, 7. e., in such position that its signal |

3% is at danger. If thelever at B is not in
normal position, the circuit of magnet 9 is

broken at b, so that the finger 7 will dropinto’
the path of the sector block 4, thereby lock-

ing the lever 1 withits signal in normal po-
sition. Henceit is necessary for the operator

at A to ask B to put his lever in normal po--
sition, thereby closing the circuit of magnet
9 at b before A can so shift his lever as to
clear the signal 5. _ |

As'soon as the signal 3 is cleared, the train
passes upon the'track section between A and
B, thereby cutting out relay 14 and permit-
ting the armature of said relay to move away
from its contact point and break-the circuit
of magnet 9 at a. The breaking of this eir-

cuit permits the finger to drop dawn on top
of the sector block 4, which has been shifted
to the position shown-in dotted lines by the
movement of the lever1, in clearing signal 3,

<o that as soon as the sector block is moved

from under the finger by the return of the
lever 1 1o normal position, the finger will drop
behind the sector block and-hold it and lever
1 in normal position until the circuit is closed
at a. The eircuit ecannof, however, be closed
at ¢ until the train has passed off of the track
section between A and B and restored the cir-
cuit of such track to normal, but the train
cannot pass off this track section until B has
cieared his signal. In shiftingthelever1®so

as to clear signal 3% the sector block 4° is so

chifted as to break the circuit of magnet 9 at
b, so that although this circuit may be closed
at a, by the passage of the train off of track
section between A and B, it will remain open
at buntil lever 1* and its signal are returned
to normal or danger position.. Hence it is
necessary not-only that the train must pass
out of section between A and B, but also that
caid train must be protected by the return of
signal 3° to danger before the signal-3 can-be
cleared. | -
Theelectric slot 2 is employed -at the start-
ing point A, for the purpose of preventing the
operator at A from holding hissignalatsafety,
so that a second-train may not enter section

- A toBbeferethefirsttrain has passed beyond

station B. The circuit of said slot'magnet is

formed by the wire'21, makeand break mech-

anism ¢ formed by'a second armature -and

by armature and contact point of magnet 23,
wires 24 and 25, battery 26, wire 27, common
wire 19 and wire 21°. As soon as the train
enters upon the track section between A and

B, the relay 14 is cut out, and the cirenit of

the magnet of the electric slot is broken, not
only at ¢, butalso atd. The breaking of this
circuit permits the signal to go to danger re-
oardless of the position of the lever 1. The
second break at d is interposed in the elec-

70

trie slot circuit for the purpose of preventing

the operator from throwing his lever forward
to_normal position, as soon as the train has

passed beyond B, thereby restoring the brealk
‘in the slot cireuit at ¢, and withouat allowing
“his lever to lock, ®pick up’the signal and
shiftit tosafety-withoutasking3. The make
and break mechanism at d is formed by the

armature and-contact point of - magnet 23, so

‘that the break at d cannot be closed except

by the excitation of the magnet 23, through

‘some-other circnit than that formed through
its'contact point and armature.  This auxil-

iary eireu’t is formed by wire 21 extending

from the slot 2, make and break mechanism
¢, wire 22, ‘electro-magnet 23, wire 23, make

and - break-mechanism e, consistingof a spring

plateand contact point or other suitable con-
‘struction, wires:29 and 25, battery 26, wire 27

and common wire 19. The make and break

‘mechanism e is controlled by the sector block
4, or other movable part of the electric lock-
‘ing mechanism, and-is only closed to complete
‘the-auxiliary cireuif, when the lever-1 has
‘been shifted to normal position and locked
‘therein by the mechanical locking devices
carried by said lever. The movementof these
‘mechanical locking devices so shifts the sec-
tor block 4 as to close the circuit at e, and
this movement is such that the finger 7 will

drop behind the sector block, thereby locking
it until released by B as described T'he me-
chanieal closing of the auxiliary circuit at e,
excites the magnet 23, so that its armature 1s
drawn up against its contact point, thereby
closing the main- eleectric slot circuit. This
main cirenit is necessary in order to hold the
slot mechanism locked, when the lever 1 1is
shifted to clear the signal, as thismovement of
the lever will break the auxiliary cireunit at e.

From the foregoing, it will be readily un-
derstood that the signal 3 isshifted to normal
position by the entrance of a train upon the
section hetween A and B, and that it 1s nec-
essary for A to shift his lever to normal posi-
tion and lock it in such position, and also for
the train to pass-out of section between A and

B before the connection between the lever

80
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and signal can be restored, and that the lever -

1 having once been locked in normal position

as described, cannot be shifted until B has

shifted his lever and-signal to normal posi-
tion-behind thetrain.
Beforethetrain can proceed beyond B, 1t is

130

necessary that the signal 8%, which was placed -

contact point of relay 14, wire 22, electro-mag- | at normal in order to unlock A, should: be
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cleared: When the leverand signalat B were | by a wire 43 to a bmdmﬂ* post 44 on the ma-

wf L

placéd at normal, the lever was locked by

mechanical and electric devices similar to

those heretofore deseribed in connection with

the lever 1 at A, but controiled by mechanism
presently to be described at C. Hence before
B can clear his signal 3°, he must’ request C

. to unlock the lever at B.

[)

At stations C and D the mod1ﬁed form of
my invention including auxiliary locking de-
vicesand circuity, and also indicating devices,
are employed. At stations Cand D the mere
Jocking of the levers 1°and 19 will not unlock
the preeedmw signal operating meehamsm,
although the signal levers must be in normal
pOSlthIl before the unlocking can be effected.

- The mechanism for unlockmw the preceding

20

signal is fully illustrated in Fws 3 to 6 inclu-
sive and the various make and break mech-
snisms and circuits of the unlocking mech-
anism are illustrated dlawrammatleally at sta-
tions C and D in Fig. 1. Ou the bed of this

~mechanism is arranged a sliding bar or plun-
~ger 30, which is normally held in by a spring
.31, having its ends attached to the plunger,

and a stdtmnmy part of the mechanism re-
spectively. A locking dog 32 is pivoted in
such relation to the plune'er that when free
to move and the plunger is at the rear or in-
ward limit of its movement, a projection 33
on the dog will drop into a hole in the plun-
ger, thereby preventing any movement of the

- plun ger until the dog is again raised. When

35

the mechanism is in nmmal condition, the

dog is held in a raised position free from the
pluneer by an arm 54 on a rock shaft 35,
mounted in suitable bearings in a vertical

-~ frame 36 secured to the bed of the machine.,

4C

On the plunger is secured an angle piece 37,

one part of which projects u pward]y SO as to

strike against and shift an arm 38 projecting
from the rock shaft 35, when the plunger is

- pulled out, thereby so shlftmcr the arm 54, as

45

3O

to permit the dog to drop down. The move-
ment of the plunﬂ'er to shift the rock-shaft
and the arm 34,is sufficient to remove the
opening in the plunn'er out of line with the
projection on the dog, which will then rest
upon the plunger until the latter returns to its
normal or inner position, when the dog will
be free to dr0p and the projection will enter
into the opening in the plunger and lock the

- same as against outward mov ement.

55
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On a roek shaft earrying the dog 82, is

formed an arm 32* adapted when the projec-

tion on the dog drops into theopening in the
plunger, to press a spring 39 againsta spring
40, said springs being attached to a block 41
of 11151:11.9,’5111«:r matenal secured to the frame
of the mdehme and forming the make and
break mechanism £ The continued move-
ment of the arm 32° will also force the spring
40 out of contact with the spring 42 also at-
tached to the block 41, and forming in con-

nection with spring 40 the make and break

mechanism ¢g. As mdleated in the diagram-
matlc view, Fig. 12, the spring 39 is connected

chine. Thespring 40 is eonnected by a wire

,45 to one pole of an electro-magnet 46, secured
‘as shown in Figs. 3 and 4 to the vertical frame

36, and the spring 42 is connected by a wire

to one end of the resistance coil 47 also at-

tached to the frame 36; the opposite end of
the resistance coil being connected by a wire
48 to a binding post 49. The other pole of

the magnet 46 is connected by a wire 50 to a

spring 51, adapted to be forced into contact

with a Sprmg 52, by an arm 53 on the rock
shaft 85, ag the snaft_ls rotated by the out-

ward movement of the pluanger, as deseribed.
These springs 51 and 52 are atfached to blocks

of insulating material secured on the frame

36, and- f01m the make and break mechanism
h. The spring 62 is connected by a wire 54

‘to a binding post 99 on the machine..

70

75

On the swinging carrier 56 of the armature

57 of the megneteﬁ, is formed a slotted pro-

jection 58, in which is pivoted a spring actu-
ated pawl 59 adapted to engage a cross bar 60

“in the slotted end of the arm 61, earrled by

the rock shaft 35, when said arm is thrown
up. by the outward movement of the plunger

QC

as described. This spring actuated pawl 59

is so arranged as to remain in engagement
with the cross-bar 60 only while the armature
57 is held against the magnet 46. - As soon as
the magnetis demagnetized, the weight of the
seveml arms on the rock shaft 35 will sSwing
the earrier 56 out, thereby releasing the cross-
bar from enﬂ'ae'ement with the pawl A sec-
ond magneb 62 is attached to the vertical
frame 36 above the magnet 46. 'I'he arma-
ture 63 of this magnet is secured to the arm

64 of a bell crank lover and at or near the end
of the other arm 65 of the lever are formed

shoulders or stops 66 and 67 on the under and
upper sides respectively of the arm. This
arm 65 is arranged to pass through theslotin
the arm 61 on the rock shaft 35 when said
arm is raised, as hereinbefore stated. Asthe
arm 61 swings down, when the magnet 46 is
cut out as etated its movement will be ar-
rested by a Cross- bar 68 in the slot in the arm
61 coming into contact with the shoulder or
stop 66 on the under side of thearm 65 of the
bell erank lever, prowded the armature 63 is
not attracted to its magnet 62, as is the case
when the magnet 46 is cut out to permit the

‘arm 61 to drop The arm 61 having been ar-

rested by the stop 66, it is necessary in order
to permit said arm to completeits downward

95

ICO

IC5

I15

120

movement, that the circnit through magnet

62 should be first closed, thereby atiracting
its armature and raising the arm 65 suffi-
ciently to allow the cross- bar 638 to clear the
stop 66, whereupon the arm 61 will drop a
short dlstanee being again arrested by the

upper cross- bar 69 in the slot of said arm com-

ing into contact with the shoulder or stop 67,

125

I3C

whlch has been shifted into the path of move-

ment of the cross-bar 69 by the upward move-

ment of the arm 65, as described. In order

| to release the cross- bar- 69 from the stop 67
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and permit the'arm 61-to dlop entirely down, | bannerin a vertical position, while it is bemn

the magnet 62 must beeut out, thereby per mit-
ting the arm G5 to drop, earrying the stop 67
out of the path of movement of the cross-
bar 69.

One pole of the magnet 62 is eonnected by

a wire 70 to the bmdmﬂ' post 55, and the other
pole is connected by a wire 71 to a binding |

post 72. A second connection is made from
this pole of the magnet 62 to a contact point

orspring 73, with which a spring 74 is adapted

to be fmced into contact by the arm 64 carry-

ing the armature 63 of the magnet 62, when

said magnet isexcited. These Spl‘lﬂ os are at-
tached to but insulated from the vertical

frame 36 and form the make-and-break mech-

anism ¢. The spring 74 is connected by a wire
75 with a binding pObt 76.

On a bracket 77 is attached a miniature sig-

nal post 78, and also an electro-magnet Q~O
having an armatme 79 tll&nﬂlllal in cross-

| SEthOIl and attached to a sha,ft 81 mounted-in

30

35

40 7.

45

50

suitable bearings in the bracket 77. On the
opposite or front end of the shaft SI is at-
tached a miniaturesemaphoreblade 82. The
armature is normally held by a spring 83,
bearing agamst a pin on the shaft 81, so that

itsapex is out of line with the pole of- the mag-

net, the signal 82 being at the same time at
normal or dangel position. As soon as the
magnet is exeited the armature will beshifted
SO that its apex is in line with the pole of the
magnet, thereby shifting the miniature signal
or mdlcatm to safety posnmn_ The move-
ment of the armature when the magnet is ex-
cited, presses the spring 383 dﬂ'amst another

spring or contact point 84, said springs being |

secured to butinsulated from the bracket 77,
and forming the make and break mechamsm
The spring 83is connected bya wire 85 to
a binding post 86, which is also connected to
the bmdmﬂ' post 53 as shown in the diagram-
matic views C and D Fig. 1%, and the spring
84 is connected by a, wire 87 'to a spring 88
normally
is connected to the binding post 90 The
spring 88 and the spring &9 with its binding

post 90 are secured to the ver tical frame 36 in |

such relation to the rock shaft 35, that a pro-
jection 91 thereon will force one of said springs
away from the other when the rock shaft is
rotated by the outward movement of the plun-
oer as descrlbed Thesprings 88 and 89 form-

~ing the make and break mechanism lc are

55
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separated at the same time or nearly so that
the springs 51 and 52 are forced 11:1t0 contact
with each other.

One pole of the magnet 80 is connected by
a wire 92, to the binding post 93 and the op-
posite pole of the man’net is connected by a
wire 94 to the blndmﬂ' post 95.

The rock shaft 35 is provided with another

idlll‘l 96 having the lower end of a banner 97

attached thereto The upperend of the ban-

neris connected to an arm 98, having ifs in-

ner end pivotally attached to the vertical

frame 36, and serving merely to maintain the

in contact with a spring 89, which |

raised orlowered by the arm 96.
' ner are placed the words “ Free,” “Train in

-ver in order that

' |

Block ”? and “Locked,” or words of like im-
port, in such manner that when the banneris

down the word “I'ree,” will appear at the slot

in the ease covering the unlocking and indi-

cating mechanism, lndlcatlnﬂ' that the train
has passed beyond the station “and that the gig-

‘nal has been shifted to and locked in uorma,l

position. When the banner has been raised
by the outward movement of the plunger, the
word “Locked ” will appear at the slotin case,
indicating that the operator has unlocked
the Swnal at the preceding station and that
his unlockmw mechanism a,nd lever locking

-mechanism are locked and cannot be shlfted

When the bannerhas dropped to theinterme-

“diate position as it will do when the magnet 46
is cut out as described, the words Train on
“block ” will appear at the slot in the case,
| thereby indicating that the train has passed
"the preceding stauon and warning the oper-
-ator to ask the next Sueeeedmﬂ‘ statmn to un-

"lock his signal. --

The circuit for the'mawnet 9b of the lever
locking mechanism at station B is formed by

the wire 99, make and break mechanism / con-
-sisting of the armature and contact point of
track relay 14°, wire 100, binding post 44, wire
43, springs 59 and 40 of make and break mech-
~anism f,
51 and 52 of make and break mechanism h,
~wire 54, binding post 99, wire 101, battery 102

wire 45, magnet 46, wire 50, springs

wire 103 common wire 19 and wire 104 to op-
posite pole of magnet 9°.

The train hawnn‘ arrived at station B as
stated, the operator asks C to unlock his le-

plunger 30, thereby through the medinm of

On the b:;m- |

. signal 3° may be cleared.
‘The operator at C theleupon pulls out the

70

75
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the angle piece 37 and arm 38, so shifting the

rock: sh‘mft 35, that the arm 3& is moved dewn
away from the dog 82, permitting the projec-
tion to rest upon the plunger. The same
movement of the rock shaft raisesthe arm 61,
so that the cross-bar 60 will engage the spring
pawl 59 on the corner of the ar mature 57 of
the magnet 46, and also so shifts the arm 53
as to fm co the spring 51 into contact with the
spring 52. The closing of this make and break
mechanism £ completes the cautionary ciretit
consisting of the battery 102,wires 103 and 104
springs 105 and 106 formmﬂ' make and brealk
mechanism m, wire 107, bmdmu‘ post 49, wire
48, resistance coil 47, springs 42 and 40 of
make and break mechanism g, wire 45, mag-
net 46, wire 50, springs 51 and 52 of make and
break mechanism h, wire 54, binding post 55
and wire 101 to opposite pole of battery. As
stated, this circuit is closed so as to excite the
man'net 46 and thereby hold the arm 61 up
thmuﬂ*h the medinm of the magnet 46, pro-
vided “that the make and break mechanism at
m is closed.
ism m is so connected to the locking finger 7°

of the electric locking mechanism of th_e sig-
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nal lever 1°, as to be closed only when the | thereby, so that the operator at B can shift

finger 7“,]193 dropped into locking position in
front of the sector block 4% and as hereinbe-
fore stated, the finger 7¢ can assume this lock-

ing pomtwn only when the lever 1¢is locked in
such position to hold the signal 3° at normal |
If this cauttonary circuit
could not be closed by the outward movement

of the plunger 30, as described, so as to hold

the arm 61 tup, the arm 61 would when the )

plunger is released, drop back until arrested
by the stop 66 on the arm 65, and thereby per-
mit a hook 108 todrop and engage a shoulder
or projection 109 on the plunger. This hook,

which is held out of the line of movement of

the shoulder on the plunger by the arm 38,
when the arm 61 is held up, will, when re-
leased, as stated, prevent such a return move-

ment of the plunﬂ'er that the projection on |

the dog 32 can drop into the opening In the
p]unn'el
the dog as is produced by the entrance of the

projection 33 into the opening in the plunger

is necessary in order to close the circuit
through the lever locking magnet 9° it is evi-
dent that the eautlonar} elrcult_ throu'ﬂ'h the
maxe and break mechanism m must be cloSed

and this is possible only when the lever 1°1s
locked at normal position, before C can up--

2o lack B.

o 1e opening therein into line with the projec- |

If the lever 1°is locked 1n 1101111&1 position,
ine cautionary circuit will be closed by the
cutward movement of the plunger and the ar-

As such downward movement of

his lever and clear the signal 3°, permitting

the train to pass on towa,rd C.
The movement of lever 1° in clearing the
signal breaks the unlocking eircuit to sta,tlon
A at make and break mechanism b, so that
the signal at A cannot be cleared untll B me-
chanically locks his lever at normal position,
although the unlocking circuit to A m&y be

otherwise complete.

A short track cireuit is placed in the track

between the stations B and C, preferably near

the station B, as indicated at F, in which is
included the relay 14°% . As the train enters

upon this track circuit, the relay 14° is cut,

thereby breaking the unlockmﬂ' cireuit at L,
This break in the nnlocking cu'cmt permits
the armature carrier 56, the magnet 46 beinhg
demagnetized, to swing out thereby relea,smw
the arm 61, Whlch then swings down until

checked in the intermediate po.sition by the

stop 66 on arm 65 engaging the cross-bar 63
on the arm 61, as hereinbefore described.

| This downward movement of the arm 61 and

mature carrier will be drawn by the magnet |

16 into suech position that the pawl 59 will en-
-age the cross-bar 60 and hold the arm 61 in
8 “raised position. While the arm 611is held
:1 this position, the arm 38 will hold the hook
ut of the path of movement of the stop 109
n thé ptunger so that the plunger can be re-
1r11ed to its normal position by the spring
_Fl, when released by the operator. The re-
:arn of the plunger to normal position brings

c:on ou the-dog 82, so that the dog will drop,

i

1e1reby SO shlfbmn* the arm 32?% as s not only to
- ress the spring 39 against the spring 40, but
lso by its contmued movement press the
punﬂ‘ 40 away from the spring 42.
“ropping of the projection on the dog 32 into
“he opening in the plunger not only locks the

lunger, but also completes the unlocking cir-
nit throuﬂ'h the magnets 46 and 9° at the |

-1ake and break mechanism 7, and breaksthe
zautionary circuit through the magnet 46 at

;he make and break mechanismg. It will be

bserved that the breaking of the cautionary

cireunit is dependent upon the prior comple-

7ion of the unlocking circuit, so that the arm

41 is not released from the pawl 59 by the

ureakin the cautionary circuit, but will be re-
:ained In position by the elosure of the un-
":)CKinn' cireuit, until said circuit is broken
s heremafter qtated The operator at C hav-
‘ng by the outward pull and release of the
__)lunﬂ'er closed the unlocking cireuit through
‘nagnet 9°,

Thus the

1

i

110 and contact point 112, forms a part.

consequent rotation of the rock shaft 35 will
S0 move the arm 91, as to allow the springs
88 and 89 to come tocrethel they having been
separated when the arm 61 was m1sed and
the upward movement of the arm 34, which
is not sufficient to raise the pmJectmn 33
from the opening in the plunger, will so shift
the dog 32 with its arm 32% that the springs
40 and 42 ‘will again come into contact.

These contacts at g and & are completed with-

‘out breaking the contacts at fand h.

As the train approaches station C, it enters
upon track circuit indicated at E thereby
cutting out the relay 14° and brea,kmg the
circuit of which make and break mechanism
n, consisting of armature 110 and contact
point 111, forms a part,and at the same time

-.._completmg the circuit of which the make and

break mechanism o, consisting of armature
The
circuit thus completed consists of the contact
point 112, wire 113, binding post 72, wire 71,
magnet 62 wire 70, binding post 55, wire 101,
battery 102, wire 103, common wire 19, wire
114, and armature110. By theclosure of the

cnemt the armature 63 isattracted toits mag-

net, thereby so shifting the arms 64 and 65
that the stop 66 1s moved out of engagement
with the cross-bar 68 on the arm 61, the stop
67 is moved into the line of movement of the
cross-bar 69, checking the arm 61, and the
spring 74 is shifted into contact with the

| point or spring 73, thereby closing a retain-

| ing circuit through the magnet 62.
ﬁtammn' circuit consists of the contact point

the locking. ﬁnger 7° 1is raised |

This re-

or spring 75, spring 74, wire 75, binding post
76, wire 115, contact pomt 116 a,nd Sprmﬂ* 117
of make and break mechanism 1, wires 118

and 103, battery 102, wire 101, binding post 130

55, wire 70, magnet 62 and wire connecting
the other pole of the magnet with cont..—wt
point or spring 73.

The signal 3‘-" is preferably loca‘red about
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134, wire 135, battery 136, wires 137 and 138,

midway of the track section E,so that the main | 1
circuit through the magnet 62 completed by | contact spring and point 139 and 140 of make
the entrance of the train onto section E, will | and break mechanism ¢, wire 141, contact 7o
not be broken by the passage of the train off | point and armature 142 and 143 ot the relay
¢ the section until the train has passed by the 149, wire 144, common wire 19, extending back
signal. In clearing the signal for the onward | to station C, wires 103and 118, contact spring
- movement of the train, the sector block 4°is | 117, point 145, wire 146, binding post 03,and
so shifted as to permit the spring 117 to move - wire 92; or from common wire 19 the cur- 75
intocontact with the point 116, thereby closing | rent may pass by wire 114, armature 110, con-
ro the retaining circuit through the magnet 62 | tact 111, wires 141° and 146, binding post 93
at p, it having been previously closed at 7, as | and wire 92 to magnet 80, the other portions
hereinbefore stated. The retaining eircuit | of the eircuit of magnet 80 being as herein-
having been closed by clearing the signal 3¢ 1t | before described. | - ~ Bo
~ will remain in that econdition until the signal | Theoperatorat Chaving asked the operator
15 lever has been shifted and locked in normal | at D to unlock his (C’s) signal lever, the op-
position, thereby through the medium of the | erator at D will pull out his plunger 30, there-
- sector block forcing thespring 117 away from | by throwing the arm 61 up, so that its cross-
the point and breaking the retaining circuit. | bar 60 will engage the spring pawl 59 and be 8j5
- While the arin 61 is retained in an elevated | retained thereby, provided that the caution-
20 position by the stop 67, the banner 97 is held | ary circuit at D is closed. This current con-
in such position, that the words “Train on | sists of the battery 136, wires 157 and 147,
block” appear to the operator, a train being | springs 148 and 149 of make and break mech-
considered in the block between B and Cun- | anism wu, wire 150, binding post 151, wire 152, go
til it has passed off of the track section E,’| resistance coil 153, contact springs. 154 and
2¢ adjacentto thesignal 3%, and thelatter shifted | 127V of make and break mechanism v, wire 128,
to normal position. As heretofore stated, | magnet 129, wire 130, contact springs 131 and
the passage of the train off of the track sec- | 132 of make and break mechanism s, wire 153,
tion E breaks the main circuit through mag- { binding post 134, and wire 135. The caution- g5
net 62 at o, and the locking of the signal le- | ary circuit must be closed so as to hold the
;0 ver 1¢ breaks the retaining circuit through.| armature 57 agalnst the poles of its magnet
the same magnet, thereby releasing the arm | 129, and prevent the dropping of the arm 61,
65 so that 1t will drop down, releasing the | and consequent lifting of the dog 32 by the
cross-bar 69 from the stop 67 and permitting | arm 34. Ashereinbeforedescribed, the make rec
the arm 61 and the banner to drop tothe full [ and break mechanism s is closed by an arm
35 limit of their movements, in which position | on the shaft 35, which is rotated by the plun-
the banner will show “ Free” to theoperator, | ger when pulled out.. The return movement
indicating that he is now at liberty to unlock | of the plunger will, as hereinbefore deseribed,
the sional at B. The downward movement | permit the dog 32 to drop and through the ros
of the arm 61, not only raises the arm 34 so [ medium of the arm 32* press the spring 126
40 that it will lift the dog sufficiently to remove | against the spring 127, thereby- closing the
the projection 33 from opening in the plunger | circait through the magnet S0 at station C.
and to permit the spring 39 to moveback out | The closing of this circuit 80 shifts.the arma-
of contact with the spring 40, but also so | ture 79, as to press the springs 33 and 84, 110
shifts the arm 53, as to permit the springs 51 | thereby closing at j the unlocking “circuit
45 and 52 to separate, or assume normal position. | through 9°and also so shift the miniature.sig-
As in the cases of the stations A and B, | nal 82 to clear, thereby indicating to operator
the magnet 9¢ must be excited so as to shift | at C that the operator at D has done liis part*
the finger 7¢ out of the path of the sector | toward unlocking lever 1° Having received 175
block 4.  The cireuit of this magnet consists | the indication that unlocking cireuit is closed
so of the wire 119, springs 120 and 121 of make | at j, the operator at C presses upon the pin
"~ and break mechanism ¢, common wire 19, | 155, thereby closing the makeand break mech-
wire 103, battery 102, connected binding posts | anism g in the unlocking circuit. The clos-
55 and 86, wire 85, springs 83 and 84, wire &7, | ing of the locking circuit through magnet Y 120
springs 88 and 89, binding post 90 and wire | so shifts the armature &° as to move the finger
sz 122. It will be observed that the make and 7¢ out of line with the sector block 4°. "I'he
break mechanism jof thiscircuit is controlled | operator at C is now free to shift his lever to
by the magnet 80, as hereinbefore described, | clear the signal 3°. - .
so that the circuit of this magnet must be It will be understood that the signal must 125
~ closed before the circuit of magnet 9¢ can be | be cleared before the train can pass off of see- .
50 completed. The circunit for the magnet 80, | tion K, and hence banner 67 will not drop to
consists of the wire 94, binding post 95, wire | indicate “Free” until after the train has E
123 extending to the unlocking and indicat- | passed off of section K and the signal 9° re-
ing mechanism at station D, binding post | stored to normal as hereinbefore stated. As 13c L;
124, wire 125,springs 126 and 127 of make and |soon as the banner indicates *“ Free” the op- |
65 break mechanism #, wire 128, magnet 129, | erator at C is at liberty to pull his plunger }
wire 130, springs 131 and 132 of make and |'and unlock the signallever at I5,so0 as to petr- |

break mechanism s, wire 133, binding post { mitatrain to enter the block between Band C.
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It will be observed that the make and break | make and break mechamsm b is 1llcluded in
| the track cirecuit.

mechanism & formed by the springs 88 and 89,
in the unlocking circuit of magnet 9°is opened
by the movement of the rock shaft when the
plunger 30 is pulled out to close the unlocking
circuit of magnet 9°, thereby rendering it im-
possible for the opera,tor at D to anlock C
until by the passage of the train over track
section I at station B, the rock shaft i1s per-
mitted to rotate back sufficiently far to close
the make and break mechanism at %, as here-
inbefore described. The interpositionof this
make and break mechanism in the unlocking
circuit renders it impossible for all the oper-
ators along the line to unlock each other and

“set their signals at clear, for although the op-
erator at C may shift his plunger ‘to unlock

B, he at the same time opens his own unloek-
ing cireuit at %, so that although the operator
at D may shift his plunger to unlock C, the
latter’s unlocking is broken at % and will re-
main so until the train has passed over track

section K.

It frequently occurs that a siding is ar-
ranged between two stations, the entrance to
the siding being located near one of the sta-
tions as indicated at S in Fig. 1. In such a

case it is necessary to provide means whereby

a train at B may pass into the siding beyond

the signal 3" and the track section F, without
80 locking up the unlocking and indicating

mechanism at C, as to prevent the operator
at C from unlocking B, after the train has en-
tered the siding.
passage of a train overtrack section I, breaks
the unlocking circuit of B at [, and that the

plunger 30 at C having been pulled out and

" released to unlock B, is on itsreturn so locked

40

+ break mechanism. at w.

by the dog 32, when the unlocking eircuit is

broken at /,that it cannot be unlocked, except

by the passage of a train over the track sec-
tion E. Hence-it- is. necessary to provide
means whereby the unlocking circuit from C
to B, may be kept closed while a train is pass-
ing over track section F‘ and entering the sid-
ing. This result is effected by means of a
shunt cireuit consisting of the wires 156 and
157 connected respectlvely to the wires 19 and
100 of the unlocking circuit and the make and

mechanism may be of any suitable construe-

“tiop and is arranged to be closed to complete

6o

the circuit when the movable rails of the sid-
ing are shifted to permit of the entrance-of

tmm onto the siding. It will bereadily un-
derstood that with this shunt circuit the un-

locking circuit will be held closed while the
‘train is passing over track section I, and
hence the unlocking and indicating mechan- |

| | and break mechanism included in the un-

ism will not be locked

As shown 1n Fig. 2, the track. cireuit be-
tween stations A and B may be employed as
the unlocking circuit.

and has included thel einthe make and break

 mechanism o consisting of the contact point

and armature 14 of the track circuit, and the

As hereinhefore stated, the

Thismake and break .

In this arrangement
the cirenit of the magnet 9 is a local CII'Clllt ;

mechanisms located at dif

The orderly movements of the several parts

of theunlocking and lndledtlllﬂ‘ mechanism at

D occurs as deseribed in connection with the
mechanism at C. The several circuits and

make and break mechanism desceribed as be-

ing at C are also found at D, and at each
block station along the line of the road.

It will be readlly understood by those skilled
in the art that track instruments may be em-
ployed in lieu of the track circuit and relay,
as shown and described, and that other forms
or constructions of make and break mechan-

‘ism may be substituted for those herein de-

seribed. |

I claim herein as.my lnwntmn —

‘1. In a signaling system, the combination
of two or more swnals and their controlling
‘erent stations, an
electric lock for holding the signal eontrol
ling mechanism at each station at normal or
danger, an unlocking circuit extending from
one station to the next succeeding station,
and a single make and break mechanism in

/5

80

.90

the unlocking circuit and located at the sue-

ceeding statlon and arranged to be operated

by the signal controllmn' mechamsm of that

station when shifted to danger, whereby si-
multaneously to shift the signal to danger at

‘one station, and unlock the signal controlling
mechanism at the preceding station without

the necessary use of any other oradditionally
manually actuated circuit eloser at elther sta-
tion, substantially as set forth.

2. In a signaling. system, the combination

of two or more swnals and their controlling

mechanisms located at different stafions, au
electric loek for holding the controlling mech-

anism at each station at normal or danger,

~an unlocking circuit extending from one sta-
fion to the next.succeeding station, and a
single make and break mechanism in the un-

locking circuit, and suitably arranged at the
succecding station for automatically closing

the circuit on the shifting of the signal to

normal or danger, without the necessary use
of a manually actuated circuit closer at such
suceeeding station and thereby simultane-

,ously unlock the signal controlling mechan-

ism at the precedmn' station, %ubstantmlly as
sot forth. -
3. In a signaling system, the combmatmn

95
100
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of two or more gignals and their controlling |

mechanism, located at different stations, an
electric loek for holding the controlling mech-
anism at each qtatlon at normal or danﬂ'er
an unlocking circuit extending from one sta,-
tion to the next succeeding sta-tion, a make

locking circuit at the succeeding station and
arranged to be closed by the SIgual control-
ling mech&msm when shifted to place the
signal at normal, a track circuit extending

between adjacent stations, and a make and

break mechanism arranged in the unlocking

circuit and controlled by the relay in the.

125

130
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track circuit, Whereby the presence of a train ]

between two stations will hold the unlocking
circuit open, locking the signal controlling
mechanism as against clearing the signal,

substantially as set forth.

4. In a signal system, the combination of
two or more signals, and their controlling
mechanisms, located at different stations,

manually operated locking devices, (as per
catech rod and quadrant) for holding the con-
“trolling mechanism at normal or danger, an

electric lock (as at 4") as an additional or

double lock for holding the signal controlling

mechanism at each station in normal position,
an unlocking circuit extending from one sta-
tion tothe next succeeding station and a make
and break mechanism located in the unlock-
ing circuit at the suceceeding station and ar-

“ranged to be closed by the manually operated
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locking devices when locking the signal con-
trolling mechanism at normal or danger, and

thereby uniock the manually operated lock-

ing device of the signal controlling mechan-
ism at the preceding station, substantially as
set-forth.,

5. In asignaling system, the combination of
a signal, mechanism for operating the signal,
means for locking the signal operating mech-
anism at normal, an electric slotinterposed in
the connections between the signal and its op-
erating mechanism, a relay and armature in-

cluded in the main slot circuit, an auxiliary

slot eircuit passing through the relay, a make
and break mechanism included in the auxil-

iary eircuit, and controlled by the locking de-.

vices of the signal operating mechanism, and
a second make and break mechanism 1n the
slot circuit and adapted to be opened by the
passage of a train beyond the signal, whereby
the operator is compelled to lock his signal

operating mechanism at normal in order to

close the slot circuits after being broken by

the passage of a train.beyond thesignal,sub-

stantially as set forth.

6. In an electric signaling system, the com- |

bination of two signals and their operating

mechanisms arranged at separate stations, an

electrie lock at each station for holding the
signal mechanism at normal, an unlocking cir-
cuit extending from the locking mechanisin

at onestation tothesucceeding station,amake

and break mechanism arranged 1n said un-
locking circuit at thesucceedingstation, a cau-
tionary circuitat the latter station,and a make
and -break mechanism in the cautionary cir-

cuit controlled by the signal locking mechan-
ism at the second station, the unlocking and
cautionary circuits being so arranged that the

closing of the unlocking circuit is dependent
upon the closing of the cautionary circuit by

the locking of the signal of the second sta-
tion at normal or danger, substantially as set

forth.
7. Inan electric signaling system, the com-

bination of two signals and their operating

mechanisms arranged at separate stations,
electriec locks for holding the signals at nor-

539,354

mal or danger, an unlocking circuit, a eircuit
extending to the succeeding station and con-
taining a relay a make and break mechanism

70

in the unlocking ecircuit controlled by said

relay in the circuit extending to the succeed-

ing station, a make and break mechanism in -

said circuit at the succeeding station, and a
make and break mechanism in the unlocking

circuit at the first station, and arranged to .

be operated by the foot or hand of the oper-
ator, whereby the closure of a circuit at both

stations is necessary for the unlocking of the.

signal at the first station, substantially as set
forth. |
3. In asignaling system, the combination of

a movable plunger, a rock shaft oscillated by

the plunger when pulled outward, a pivoted
dog provided with a projection adapted to

| enter an opening in the plunger, an arm on

the rock shaft for normally supporting the
dog, a. locking arm for preventing a return
movement of the rock shaft, a cateh for en-
agaging the locking arm when raised, an elec-
tro-magnet controlling the ecatch a cautionary
circuit including said magnet and a make and
break mechanism in the cautionary circuit of
the magnet and arranged to be elosed on the
outward movement of the plunger, substan-
tially as set forth. B

9. Inasignaling system, thecombination of
a movable plunger, a dog adapted when free

75
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95

to move, to engage the plunger, a rock shatt

provided with an arm for supporting the dog
‘and adapted to be oscillated by the plunger

when pulled outward, a locking arm for pre-
venting a return movement of the rock shaft,

a catch for engaging the locking arm when.

raised, an electro- magnet controlling the
catch, a cautionary circuit including said mag-
net a make and break mechanism in the cau-
tionary circuit of the magnet arranged to be

closed on the outward movement of the plun-

ger, and a make and break mechanism in the
circuit passing through the electro-magnet
and extending to the preceding station, the
make and break mechanism being adapted
to be closed by the downward movement of
the dog to lock the plunger, substantially as
set forth. |

10. In a signaling system, the combination
of a movable plunger, a dog adapted when
free to move, to engage the plunger and pre-
vent any outward movement thereof, a hook

| for preventing an inward movement of the
plunger, a rock shaft provided with arms for

supporting the dog and hook, and adapted to
be oscillated by the plunger when pulled out-
ward, a locking arm for preventing a return
movement of the rock shaft, a catch for en-
oaging the locking arm when raised, an elec-
tro-magnet controlling the catch, a caution-
ary circuif including said magneta makeand
break mechanism in the cautionary circuit of
the magnet arranged to.be closed on the out-
ward movement of the plunger, and a make
and break mechanism in the e¢ircuit passing
through the electro-magnet and extending to
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the preceding station, and arranged to be ] break'mechanism',' when the signal is locked

closed by the movement of the dog in locking
the plunger as against outward movement,
substantially as set forth. = - -
11. In a signaling system, the combination
of a rock shaft provided with an arm carry-
ing an indicating banner or device, a plunger
for oscillating the rock shaft, a locking arm

connected to the rock shaft, an electro-mag-

net, a catch adapted to engage the locking
arm and controlled by the armature of the
magnet, & make and break mechanism in the
circult of the electro-magnet, and a track cir-
cuit provided with a relay controlling the
make and break mechanism, whereby the en-

trance of a train on the track circuit will so |

shift the make and break mechanism as to
close the circuit through the magnet and
thereby soshift the armature and eatch as to
release the locking arm, substantially as set
forth. - o o
12. In a signaling system, the combination
of a movable plunger, a dog adapted when
free to move, to engage the plunger and pre-
vent any outward movement thereof, a rock
shaft provided with an arm adapted to raise
the dog from engagement with the plunger,
a-locking arm for preventing a return move-
ment of the rock shaft, an electro-magnet, a
catch adapted to engage thelocking arm and
controlled by the armature of the magnet, a
retaining eircuit passing through the magnet,

‘a make and break mechanism arranged in

sald circuit, and signal mechanism arranged
to so shift the make and break mechanism
when the signal is locked at normal, as to
break the retaining cireuit through the mag-
net, whereby the locking arm is released from
the cateh thus permitting a return movement

of the rocking shaft and the disengagement

of the dog from the plunger, substantially as
set forth. | o

13. In a signaling system, the combination
of a plunger, a dog adapted when free to inove,
to engage the plunger and prevent any out-
ward movement of a rock shaft operated by
the plungerand provided with an arm adapted

to raise the dog from engagement with the

plunger, a locking arm for preventing a re-
turn movement of the rock shaft, an electro-

magnet, a double catch adapted to engage to

the locking arm, and controlled by the arma-
ture of the magnet, a main cireuit passing
through the magnet,a make and break mech-
anism in said eircuit, a track eircuit provided
with a relay controlling the make and break
mechanism so as 10 elose the main cireuit as

at normal as to open the refaining circuit,
substantially as set forth. .

14. In a signaling system, the combination
of aun indicating banner, a plunger for raising
the banner, electrically controlled mechanism
for supporting the banner in its highest posi-
tion electrically controlled catch devices for
supporting the banner in two or more posi-
tions, a local cautionary circuit for tempo-
rarily supporting the banner, an .unlocking

circuift extending to the preceding station for

‘supporting the banner on the opening of the
| cautionary circuit, a make and break mech-

anism in the unlocking circuit at the preced-
ing station and controlled by the movement
of trains past such station, a local circuit par-
tially releasing the banner, a make and break
mechanism in sald circuit controlled by the

‘passage of a train along the track a retaining
circuit for finally releasing the banner,and a

make and break mechanism controlled by the
signal operating mechanism, substantially as
set forth. ._ |

15. In a signaling system, the combination
of signal operating mechanism, an electri-

cally controlled lock for such mechanism, a

circuit for the lock, a make and break mech-
anism arranged in circuit, an electrically con-
trolled indicating device for operating the
make and break mechanism, a cirecult for said
indicating device extending to the next suc-

ceeding station, and a make and break mech-

anism in the circuit at such station, substan-

‘tially as set forth.

16. In a signaling sfst’em, the combination

of a series of two or more signals and their

operating mechanisms arranged at separate

stations, as C, D, &c., an eleetric lock ateach

station for holding the signal mechanism at
normal or danger, unlocking circuits extend-
ing from one station to the next succeeding
station, as from B to C, and from C to D, &ec.,
a make and break mechanism (as f) at each
station, and controlling the cirecuit to the pre-
ceding station, and a second make and break
mechanism (as k) at each station controlling

at that station, said cireuit being also con-
trolled at the next succeeding station, the
second make and break mechanism being
adapted to be operated to prevent the un-
locking of the signal at its station when the
first make and break mechanism is shifted
to unlock the signal mechanism to the pre-
ceding station, substantially as set forth.

In testimony whereof I have hereunto set

the train enters the track circuit and open | my hand.

the main circuit as the train passes off the

track cireunit, a retaining circuit also passing
through the magnet, a. make and break mech-

anism 1n the retaining ecircuit, and signal
‘mechanism arranged to so shift the make and

'JOHN PRESSLEY COLEMAN.

Witnesses: o |
~ DARWIN S. WOLCOTT,
- F. E. GAITHER.
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