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To all whom it may concern:
- Beit known that I, HENRY Br

Improvementsin Railway Signaling Systems,

.of which the following is a specification, Tef-
erence being had therem to the accompanylnb |

drawings.
This invention relates to ra,llway swna,lmo‘
systems, and has for its principal obJects cer-

tainty of operation, reliability of 0pelcat10n,f

and simplicity of construction.

My invention consists in the provision of a

slot or clutch on which is fulerumed a part of

ism and the signal, and in the provision of

- means for forcmg such clutch into engaging
position, and in the prowsmn of - means for--

forcing the signal to ° danger ” should its
counterweight, f.:ul to putit to " danger "such
means for for cing the signal to *‘danger” not
interfering with the free actmn of the coun-
terweio"*ht to put the signal to ‘“danger,” and,
fur ther, in the provision of a pivoted clutch-
lever and a part hotamg it at a distance from

the actuating mechanism and the signal ful-

crumed on the clutch-lever in proximity to
“1ts pivot, and, further, in the provision of a

pivoted clutch-lever and a part of the means

connecting the actuating mechanism and the
signal fulerumed on the clutch-lever, so that |

the counterweight of the sigmnal 1mparts
thrust to the clutch-lever at the fulerum in a

line nearly parallel to a line joining ‘the cen-

ter of the fulerum and the pivotal. center of |

the cluteh-lever, and, further, in the provision
of clutch or slot connections in which all of
the parts are pivotally connected together.

My invention further consists in the pro-

vision of means for positively holding a sig-

nal at "‘da,ncrer so as to prevent its move-
ment to sa,fety” by the action of snow or
other cause, and positively holding the signal
at ‘‘safety” when moved to such position un-
til the removal of the condifion requiring it
to be held at *’ safety’” and effecting these op-
erations mdependently of the actuatmﬂ' mech-
anism or gearing, and, further, in _the pro-

AZER, a subject
~of the King of Greatht&m I;BSIdHlU‘ at West-
field, in the county of Union and State of New
‘Jersey, have invented certain new and useful

means connecting

>

(No model, )

vision of means for starting and actuatmo' the
actuating' means or motor mdependently of

| the locking mechanism and discontinuing the

power—supply under the control of the lock-

‘ing mechanism, and so that the engagement

oi the Iockmg mechanism discontinues- the
power-supply and. no reliance is had on mo-
mentum to c()mplete the movement of the
signal, and, further, in the provision of electric
controllmo means ef:'fectmg such operstions.
My invention further consists in- the pro-
vision of a resilient connection between the
actuating means and the signal, and, further,

-in the provision’ of a lock ag ainst, forward

movement of the actuating means, such lock
bemg controlled by a locse part, and. in the

55
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provision of means whereby the resilient con-

nection controls the loose part and lock. |
- My invention further consists.in the provi-
sion of railway signal-indicating means coun-
terweighted to go to *‘danger” and construct-

70

ed to giv three d1ﬂ’erent 111d1cat1ons of the

condltlons of traﬁc——as "danger,”’
clear,” and ‘‘two blocks clear” _and a single
actusting part connected with such indicating

' means and effecting the giving of two of such
“indications by different portions of the mover.
| ment of the actuating part, and, further,
single clutch or slot controlling such counter-
Welghted indicating medng, and, further, the

improved clutch or slot above reterred to con-

' trolling such indicating means.

“oneblock

75

80

My invention further consists in the pro-'_ |

vision of an electromagnetic brake-clutch n
place of the dash—pots and other retardmg

85

devices heretofore employed, and, furthér,in
the provision of circuit- controllmg deﬂces -

the movement toward danger ”1s varied, and,

1 further, in the provision of means whereby

the movement of the signal controls the clutch

through circuit devices; and, further, in the
combination therewith. of other eircuitfcon-_-

trolling devices whereby the power of the

clutch is varied, thus permitting the clutch to

VISIOIl of mea,ns wherebv two signals are ac-

‘whereby the power of the clutch controlling '

90

| 0 -95

‘hold the signal stationary when desired as
well as to retard and check its movement upon

| the approach to the danger position. o
My invention further consists in the pro-

100
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tuated and ‘controlled by a single actuating- |

rod, and, further, by a selecting connecting
mechanism constructed to put the signals to
““safety?” successively in the niovement from

““‘danger” to ‘‘safety” and when the two

sionals are respectively a home signal and a

distant signal constructed to first put the home

signal to ‘‘safety” in such movement, and,
further, to lock thedistant signal at *“danger”
while the home signal is being put to
““safety.” ' '

My invention further consists in the pro-

vision of a locking device coacting with a
single actuating-rod controlling tywo signals,
so as to lock one signal at ‘‘danger” while

the other is being put to ‘‘safety” and to be |

unlocked by the final movement of the other
signal toward safety position, and, further,

in the provision of a single clutch or slot con-

trolling the movements of both signals to
“‘ safety.” and, further, in the provision of a

brake-clutch or clutch controlling the move-

ment to **danger” for each ot the two signals;
combined with a single clutch or slot con-
trolling the movements of both signals to
“*safety.” | : -
My invention further consists in the pro-
vision of means whereby the up-and-down
rods of two signals are actuated by a single
actuating-rod, and, further, in guides where-

by the two up-and-down rods ‘mutually lock

35

each other, and, further, in the combination
therewith of a locking device for locking one
signal at ‘‘danger” while the other is being
put to ‘‘safety,” and,; further, emmbodying the
other features of joint control of the two sig-
nals above referred to. S

My invention further consists in various

features of construction of signal mechanism

and of the combination therewith of control-

" ling-circuits therefor, as heréinafter fully de-

45

20

L e

55

geribed. -

. 1 will now particularly describe the circuits
and apparatus illustrated in the accompany-

H

ing drawings and embodying my invention.

and will thereinafter point out my invention

in claims. |

“Tigure 1 is a front elevation, p:—irtly in sec-

‘tion, of signal mechanism for two signals—a

home and a distant signal—the signal-box be-
ing shown in section.and a lower part only of
the post being shown. Fig. 1*isan enlarged
detail of the rear relay. Fig. 2isa front ele-
vation, partly in section and on a reduced

scale, of the post, signal-box, and semaphores. ij

_ Fig. 3 is an enlarged horizontal section taken

on the line 3 3, Fig. 1. _
are detached sectional elevations of the signal
mechanism, illustrating different ‘positions

60 thereof. Fig. 8 is an enlarged detail plan of

-

the guide - plates, cross-link, and adjacent

parts. Fig. 9isa vertical sectional elevation
of the same. . Fig. 10 is a plan view of a modi-
fied construction of signal mechanism for a

65-single three- position signal. Fig. 11 is a

- Figs. 4, 5, 6, and T

754,362

front elevation of the same, partly in section.

Fig. 12 is a reduced front elevation of the
same. Fig. 18 is a diagrammatic view illus-
trating the commutators, relays, and circuit
‘connections at the rear ends of two adjacent

blocks. Fig. 14 is a similar view of a ‘modi-

| fied construction. -

- In the construction of signa,ls and apparatus

shown in Figs. 1 to 9, inclusive, and herein-
after. particularly claimed two ordinary two-
position semaphores 201 202 are employed,
the semaphore 201 being the home signal and
the semaphore 202 the distant signal.

signalsare sounterweighted to go to “"danger”
by spectacles, (notshown,)as well understood,

and also by the weight of their up-and-down
‘rods.

| In the modified construction (shown in
Figs. 10 to 12, inclusive) a. single three-posi-
tion semaphore 203 is shown embodying the

invention set-forth and claimed in my Patent

No. 602,792, issued April 19, 1898, this sema-
phoreindicating *‘ danger » by horizontal pOSi-

75

The

30

tion, ‘‘one block clear” by oblique position,and

““ two blocks clear ” by vertical position.’

signal is counterweighted to goto ““danger” by
its own weight, its pivotal center being near

'This

Sle

the upper edge and is also thus counter-
weighted by the weight of its up-and-down

rod.

‘shown; but these semaphores would of course
be properly combined with lanterns to oive

the night-signals. "The semaphore or sema-

phores are carried:on posts 204, extending up-

ward from signal-boxes 205, within which are
located the signal-actuating mechanisms. 1In
the construction employing two

The day - signal semaphores only are .

95

- TOO
signals asep-

arate up-and-down rod is provided for each

signal, the rod 206 for the home signal and
the rod 207 for the distant signal; but both’
‘of these rods are actuated by a single actuat-
“ing-rod 208, extending upward from the sig-
nal mechanism through connecting means. to

be hereinafter described, while in the con-

struction employing one three-position signal

| the actuating-rod 208:is also the up-and-down
- In both constructions cor-

rod for the signal.

responding movements are imparted to the

single actuating-rod 208 to produce corre-

sponding indications, and the actuating-rod

is similarly actuated and controlled, and both
constructions provide signal-indicating --{133&115 |
an--

constructed to give three indications,
ger,” one block clear,” and ““two blocks clear.”

A rotary eléectromotor M is shown as the

.driving means whereby the mechanism is ac-
tuated; but it is of course evident that any
suitable form of motor could be employed for

this purpose. The motor issuitably mounted
on the bed-plate 223 and is connected by re-

ducing-gears toa main or actuating shaft 214,.
this reducing-gear comprising a pinion 209,
fixed on the motor-shaft, meshing with an in-
| termediate gear 210, mounted loosely upon and

having a resilient connection with an interme-

| diate shaft 211, and a pinion 212, ﬁ.};ed on the

110

118

120

125

130
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intermediate shaft and meshing with a gear

213, fixed onthe main shaft 214. Theresilient

connection between the loose intermediate
gear 210 and its shaft 211 1s provided by an

arm 215, fixed on the shaft and working be-

tween stops provided by the ends of a part

ring 216, projecting from the front face of the

intermediate gear and having a resilient de-
vice,shown as consisting of aspiral spring 217,
secured at one end to the arm 215 and at the
other end to the gear 210, so as to interpose a

yielding resistance to the relative movements.

- of the intermediate gear 210 and the arm 215

15

20

30

and to return these parts by itsresilient action
to normal relative position on the deénergiza-
tion of the motor. The normal position is
that shown in Fig. 1and other views, with the
rear end of the part ring against the pin, while
in Fig. 5 the resilient connection i isungler stress
and the front end of the part ring is against
the pin. This resilient connection permits

the motor to attain normal speed before actu-

atmg the intermediate and main shafts, and
the movement resulting from this resﬂlent
connection and loose part is utilized 1n the
control of an unlocking movement for the
main shatt, as will be hereinafter described.
The main shaft 214 and the intermediate
shaft 211 are suitably mounted in bearings on

standards extending upward from the bed-
plate 223. The main shaft 214 has secured
thereon the actuating erank and pin 218, on

- which 1s pivotally connected with a slotted

35

40

50

connection one end of the connecting-rod 219,

the other end of which is pivotally connected

to the cross-lever 220. The slot in the con-
necting -rod 219 allows a slight freedom of
movement of the connecting-rod and prevents
straining on the parts actuated thereby in the
extreme upper and lower positions of the crank
218.
at one end, as aforesald, to the connecting-rod
219,1is plvotally connected atits other end to the
actuating-rod 208 and is medially fulerumed
upon the clutch-lever 221, being medially piv-
oted at the upper end of such clutch-lever 221,
and the cluteh-lever 221 is pivotally mounted
in a standard 222, extending nupward from the
bed-plate 223 and also carrying the rear bear-
ing for the main shaft 214. Thus the clutch-
lever 221 has a stationary pivotal point, while
the pivot or fulerum of the cross-lever 220 is

. ~carried by the clutch-lever and movable there-

- with. Theclutch-lever 221 has secured at its

55

6o

6#

lower end the armature 274 of the bolding

clutch-electromagnet D: The medial pivot
or fulcrum of the cross-lever 220 is in prox-
imity to the stationary pivotal center of the

clutch-lever 221, while the clutch-armature |

274 1s at a considerable distance from the
pivotal center of the clutch-lever, thereby

giving a great advantage of leverage to the
pull of the clutch-electromagnet.

Further,
the direction of downward thrust or resmt—-
ance exerted by the up-and-down rods i is only |

'_._._n-—'_'_---'—'"_'_'-

—_——

prm— L
gy =

ment of the up-and-down rods.
{ however, of the deénergization of the clutch-
' magnet D the thrust of one or both up-and-

The cross-lever 220, pivotally connected -

'slightlj oblique to the center line of the clutch-.
In conse-

lever pivot and cross-lever pivot.

a

quence of this construction a comparatwely' *
small magnetic attraction of the holding-clutch

magnet D will hold the clutch locked against
a very great resistance to upward move-
In the event,

down rods will move the clutch-armature 274

‘away from its magnet. D and the movable

70

75

medial pivot or fulerium of the cross-lever

220 downwardly independently of the main
or actuating shaft 214, so as to permit the in-.
dicating means togo to ““danger ” by its coun-

terweight. . Further, when the agtuating-

shaft 214 approaches the normal iposition

shown 1t forces and holds the clutch-armature
974 against its magnet D by upward pressiire

'_‘of the crank-pin 218.

Upon the main shaft Zi4 are secured two
lockmg ratchet-wheels 224 and 225, the front
ratchet-wheel 224 coacting with a lock-— awl
996 and the rear ratchet-wheel 225 coactmg

‘with a lock-pawl 227. The teeth of the rear
ratchet-wheel 225 are arranged so that the

coacting pawl 227 does not resist the forward

movement of the main shaft,.locking only

against rearward movement, and this pawl is
shown s held against the ratchet—wheel by a
counterwewhtmg foot-piece 228, this foot~
piece having an insulated upper pla,te of con-
ductive material arranged to ¢ome in contact
with and electrlctrlcally connect the fiexible
confacts F I as the paw!l is lifted by the
ratchet-teeth. This operatmn is utilized to
effect each final opening of the motor-circuit
at the flexible contacts F ¥ instead of at the

main commutator, whereby the spark of
opening the motor-cireuit 1s produced at a
point not relied upon for the initial closing of

the tircuit, and as the rear ratchet-wheel 225

has a, number of teeth—eighteen, asshown—

and several of these teeth—at least four—pass
under the pawl In each actuation of the sig-

30

go .

85

I00

105

I1C

| nal the rubbing action resulting from the re-

peated movements of the paw! will keep the

t contact-surfaces clean.

The front ratchet-wheel 224 15 shown as hav-

ing only two teeth @* and %, and these teeth

are arranged so that they coact with the pawl
926 to lock the main shaft against forward
movement in two positions thereof, and means

are provided for unlocking this pawl, such’
120

means consisting of a part ring 230, project-

‘ing from the rear-face of the loose interme-
diate gear 210 and coacting with an actuating-
arm 231, secured to the pawl 226, -the cam-

shaped end 229.0f this part ring 230 acting on
the actuating-arm 231 to move the pawl 226
out of engagement with a tooth of the front

ratchet-wheel 224 during the initial move-—""

ment of the intermediate shaft 211 under nor-

I15

mal conditions-or§lightly earlier if the nor-

_malconditions are distu~bed and the part ring

130
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continuing to hold"thepawl out of enga.gefnént | elutch, the home signal 201 having the brake- -

until the tooth has moved clear-of the pawl.

~ The main commutator K is secured upon the
main shaft 214 and is provided with a number

= of plates which act in various positions of the
~ commutator to electrically ¢onnect different
brushes thereof. _
is provided, (designated 1 to 17, inclusive, ) not

“all appearing in any one construction shown.

‘A movable brush 7isalso provided, this brush
appearing in all constructions, and the mov-
" able brush #1is carried by the armature-lever

932 of an electric translating device or com-

pound rear relay. In the construction shown
15 in Figs. 1 to 9, inclusive, this electric trans-
lating device comprises four pairs of opposed
coils, the two pairs of opposed coils G and H
constituting the home-signal rear relay and

- IO

the two pairs of coils G° and H® constituting

20 theswitch rear relay, these relays being sym-
metrically disposed, four coils of the relay (=
H being in the middle and two coils of the
relay G* H? at each end, thereby preventing
twisting strainsgo the common armature from
25 the separate actions of the relays. In the

construction shown in Figs. 10 to 12, inclu-
v,

- sive, this electric translating device 1s com-

posed only of the two pairs of opposed colls
(¢ and H, constituting the home-signal rear
relay. The main commutator K and commu-
‘tator-brushes shown in Figs. 10 to 12, inclu-
sive,.correspond with those shown 1n Wig. 14.

30

The armature-lever 232 is shown as pro-

vided with a counterweight or tailpiece 2383,
which tends to.move it backward away from
the front coils G G® or (G of the rear relay,
and- the adjustment of the backward position
of the armature-lever is effected by an adjust-

35

able back-screw contact g, shown as threaded
in a plug fixed in the base 234, which base

40
should be of insulating material, as stone, and
the secrew-contact ¢ is shown as provided with

a spring to prevent loosening thereof. The

adjustment of the extreme front position of

45 +4he armature-lever is provided by adjustment

of the relay and base as a whole, the base 234

being supported on ledges formed in uprights

985 236, the front upright 235 having guid-

ing pins and springs 237 and the rear upright
co 236 having adjusting-screws 238, with jam-
"~ nutsthereon. Themovablecommutator-brush
#is shown as a looped spring, the free leg of
which comes against the surface of the com-
mutator, and, as usual, a non-magnetic stop-

‘the poles of the front coils, and the adjust-
ment will be such that the movable brush f
will exert a slight spring-pressure against the

commutator vhen in forward. position.
60
ments of the signals in their return to uanger
position under the action of their counter-
yweichts I provide electromagnetic brake-

""'""r_;,_..: i

Ny et e

clutches. ~ In the ¢onstruction employing two

65 signals each signal has an independent brake-

T

A number of fixed brushes

e

Jjoined to the actuating up-and-down rod 208

pin will prevent contact of the armature with

- For the purpose of cushioning the move-

the up-and-déwn rods and pivotally medially

clutch annular electromagnet C, carried on 4.
spider 244, the spider being fitted to rotate on
a stud 240, carried on a bracket 243, secured
to the signal-box 205. The spider 244 has a 70
connecting-rod 241, whereby it is connected -

to the home-signal up-and-down rod 206 at"
the joint of the same with the cross-link 249,

which cross-link connects the two up-and-
down rods. A fixed disk armature 242 is 75
provided for this annular clutch-magnet C.
This annular clutch-magnet is of the type
known as ‘‘iron-clad” electromagnets and
need not be particularly described. This
home-signal brake-clutch Calso performs the 3o
function of a holding-clutch under conditions
such that the distant signal is returned to
““ danger” and the home.signal maintained at
**safety,” as will appear from the deseription
of the circuifs. o L
The distant-signal brake-clutch electromag-
net ¢’ and spider 245, mounted to rotate on
the stud 246 of bracket 247 and having a’
connecting-rod 248 connected to the distant-
signal up-and-down rod- 207 at the joint of
the same with the cross-link 249, and also the
fixed disk armature 239 of this magnet are of
the same construction as the parts just de-
scribed of the home-signal clutch. N
The three-position signal of the construc- 95
tion shown in Figs.sl0 to 12, inclusive, has
but one up-and-down. rod, which is the actu-
ating-rod 208, and a single brake-clutch, and
the connecting-rod 250 of this brake-clutch 1s

96

IQO
at its joint with the cross-lever 220. The
clutch-electromagnet C*islocated lower down,
near the base-plate, and is of the same annu-
lar or iron -clad- construction as the other

-brake-clutches just described and is carried 105

by a spider 251, secured upon a spindle 253,
fitted to rotate in bearing-standards 254 and

955, and the disk armature 252 is fixed to the

rear standard 254. This brake-clutch C*also
acts as a retarding-clutch during the whole 110
movement from two to one blocks clear, as
will be hereinafter described. | '
Each of the brake-clutchescarries a commu-
tator insulated from and secured teo the spider,
the home brake-clutch Chaying the commuta- 115
tor J, with brushes 18, 19, and 20, the distdnt
brake-clutch (. having the commutator J’,
with brushes 21 and 22, and the home and dis-
tant or three-position.brake-clutch C* having:
the commutator J* with brushes 18, 19, and 20. -
In the construction shown in- Figs. 1 to 9,
inclusive, employing two signals, a home and
a. distant signal, connecting and. -selecting

| mechanism is provided whereby theactuating- -
rod 208 imparts the necessary movements to

125
the separate up-and-down rods of the two sig-
nals and whereby these movements are con-
trolled. The.cross-link 249 above referred to
is pivotally connected at each end to one of
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connceted to the actuating-rod 208." The

“home-signal-rod pivot-pin 954 at the left-hand

‘end of the cross-link 249 is fitted in a ‘yoke of
the cross-link 249 and has mounted upon it

the eye of the lower end of the home-signal
up-and-down rod 206 and a yoke at-the upper

end of the home-signal brake clutch connect-

ing-rod 241 and is shown as provided with
friction-rollers 255, working against guide-

surfaces in guide-plates 256, two of these.

cuide-plates being shown, both of the same
shape and bolted tocrether and to the back of
the signal-box 205 by tie-bars 265. (See Figs.
8and 9. ) Thedistan t—signal—rpdpwot-pm 05T
1s fitted in a yoke of the cross-link 249 and
has mounted upon it the eye at the lower end
of the distant-signal up-and-down rod 207 and
a yoke at the upper end-of the distant-signal
brake-clutch connecting-rod 248 and is pro-
vided -with friction- rollers 258, working 1n

- vertical grooves 261 in the gulde plates 956.

~ A pivoted latch-levér 1s pivoted on a stud

25

30

movement of the home signal to *‘safety.”
This latch-lever assures that the first move-

35
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projecting from the rear guide-plate 256 and

has a depending locking-arm 259, the lower |

end of which locks the dlqtant-sw‘na,l up-and-
down rod 207 by contact with the friction-
roller 258 on the distant-signal-rod pivot-pin
257 during the movement of the home signal

to ““safety.” The latch-leveralsohas an actu- |
| motor starts, actuating the intermediate wheel 98

ating-arm 260 extending nearly at a right an-
gle to the locking-arm, whereby the locking-
arm. 1S unlocked at the completion of the

ment of the actuating-rod from the normal
danger position shall put the home signal to
Sa,fety ” and that the distafdt signal may be

put to satetzy " after the home signal has

been put to " safety.” The Weight of the
latch-lever is sufficient to insure its return to
normal position to hold the distant SIgnal at
‘*danger ” upon the return of the ‘actuating-
rod to normal position, and i1n this normal
position the locking-arm rests against the

y stop-pin 263. For the purpose of guiding
the up-and-down rods and preventing dis-

placement of the friction-rollers I provide
guide-rollers 262, pivoted in lugs exterding
downward from the top of the mgnal-bax
these rollers being arranged in front and in
rear of the up-and- down, rods and being of

“sufficient length to accommodate both rods.

(See Figs. 1 and 9.)

I will now describe the operation of the
signal mechanism in the giving of the various
indications, describing first the construction
employing two signals, a home and a distant

signal. (Shown in Figs. 1 to 9, inclusive, and

hereinafter partlc,ula,rlvg;r claimed. ) The nor-
mal position of these signals 1s the horizontal
position, indicating “‘danger,” and the p031t1011

- of the controlling mechanism is as shown in

05

Fig. 4. The holdmg-clntch electromagnet D
is deénergized, but the armature 274 is against
the poles of thls magnet. The pawl 997 of

the rear ratchet-wheel 225 on the main shaft
18 in engagement with the tooth ¢/,  The pawl
226 1s not 1n engagement with either tooth of
1ts front ratchet-wheel 224. Both the signals
are locked against being moved to ““safety” by 7o
any outside 111ﬂuence——such, for example, as
an undue collection of snow on-the signai-
blades—the actuating-rod 208 being locked
against upward movement by the en@aﬂement B
of the back pawl 297 with the tooth-¢ of 1ts 75
ratchet- wheel 225, it being noted that any
| tendency to upward movement of the actuat-
ing-rod will tend to force down the connect-
ing-rod 219 and tend to rotate the main shaft
rearwardly and that such tendency to upward 8o
movement of the actuating-rod will not tend
to move the holding-clutch armature 274 away -
from its magnet D, but, on the contrary, will-
tend slightly to press it against its magnet.
The actuating-rod 208 bemg Jocked against 35
upward movement and each of the pivot—pins
254 and 257 being at the bottom of its guides,
-both signals are locked against movement to
%afety »  The first step in the operation of
the device is the closing of the circuitthrough 9o
the coils of the holding-clutch electromagnet
D, whereby the armature 274 1s magnetically
held against these poles. The next step is
the energization of the electromotor M. 'The

210 only a,nd havmo' to overcome only the re-
sistance of the spring 217, and winds up this
spring while attaining normal speed, and.
when the intermediate wheel has been rotated
| so that the forward end of the part ring 216 1oc
engages with the pin 215 motion will be trans-
mitted to the intermediate shaft 211 and from
this shaft to the main shaft 214, and the crank-
| pin 218 will actuate the comnecting-rod 219
and pull down the right-hand end of the cross- 105
arm 220, and as the clutch-magnet now holds
the clutch magnetically locked the medial
pivot of the cross-arm will be stationary and
the left-hand end of the cross-arm 220 will
be moved upward.  As the distant - signal 110
up-and-down rod 207 is now locked by the '
latch-lever 259 260, the movement of the ac-
tuating-rod 208 will be imparted only to the
home-signal up-and-down rod 206, the cross- -
link 249 turning on the distant-signal-rod 115
pivot-pin 257 as a fulecrum. The continuance
of this movement will put the home signal to
“*safety,” and as this position is nearly reached
the home-signal-rod pivot-pin 254 will engage
the end of the actuating-arm 260 of the lutch- 120
lever and will move the lockmg-arm 259 there-
of clear of the distant-signal-rod pivot-pin 257, -
thereby unlocking the up-and down rod 207 of |
the distant swnal so that the distant signal is
free to be put to " safety” by further forward 125
movement of the fnechanism. The parts will
now be in the position shown in Fig. 5. The
mailn shaft is now locked against rearward
movement by the back pawl 227, Whl(th has
| come into engagement with the tooth ¢y and 130
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the 10me signal cannot force the distance sig-
nal to
Cr oss-hnh 249 Dby the vertical guide-grooves
261, as an upwal d mov ement of the distant-

tal movement of the home-swna,] -rod pwot—-
pin 254, and this direction of movement is
approximately at a right angle to the thrust
of the home-signal un- and-down rod 206.

- Therefore the home signal is locked at * ‘safety”

20

- bring the medlal pivot of the cross-lever 220 1

3¢

‘noted,

80 long as the holdmﬁ -clutch magnet D is en-

er crued and the medlal pivot of the cross-arm
990 thereby held stationary. It is to be
however, that should this holding-
clutch be released then the downward thrust
of the home-signal up-and-down rod would
tend to move the left-hand end of the cross-
lever 220 downwardly and to the right, and
this would swing the clutch-lever 991 50 as to

to the r 1cht and downw‘wdly and to permit the

“home signal to go to "danger.” Further, with

the home swnal at %afetv ? and the distant
signal at dmcrel 7as in Fig. 5, should an un-
due collection of Show On the blade of the dis-
tant signal or other cause give to that signal

‘a -bilas toward safety position, so- that the

distant-signal up-and-down rod 207 would tend

to moye upward when unlocked and to move
the distant signal toward
" ency to movement will be resisted and such |

“safety,” this tend-

" ~inovement prevented by the engagement of

35

40

the front pawl 226 with its tooth @ of. the
1atchet wheel 224, It will be noted that the

part ring 230 on the rear face of the interme-
dla,te Wheel 210 isnow clear of the arm 231 of
the front pawl, so that the front pawl is now
against its ratchet-wheel 224 and interposed
in the path of the tooth ¢°. If the conditions

- of Ll affic will not allow the distant signal to go

to ““safety,” the motor will be deéner mzed by
the movement of the front pawl 227 in drop-
ning behind the tooth ¢, as herem‘t‘ftel ex-
plained in the dG%CI'IPtIOII of the circuits, and

the spring 217 will reverse the movement of

50O

the intermediate wheel 210 and motor and
will bring the pin 215 into contact with the
rear end of the part ring 216. For the pur-

“pose of returning the intermediate. wheel to

55

normal position at the completion of each

movement of the signal the gearing joining

the intermediate Sh‘lﬂi- 211 a,nd the main shaft
914 isso proportioned that each movement of

the signal shall represent a number of com-

plete revolutions of the intermediate shaft.
In the construction shown each tooth of the

 back ratchet-wheel 225 represents onerevolu-

60

05

tion of the intermediate shaft, and as the back
mtchet has row been advanced five teeth, the
tooth ¢ now veing engaged by the back pawl
the interme .iate shaft has made exactly five
revnlutions. ard under usual conditions the
inte mediate wheel 210 Wl” now be returned

'safr-ty » hecause of the control of the

movement. -
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to ?ll'poéition exactly the same as the normal
position shown in Fig. 4.

It will be noted that the reverse movement' |

i of the intermediate wheel 210 will not disturb

the front pawl 226, the gap in the part ring
230 being suﬂiment to accommodate thismove-
ment. 113 will also be noted that this reverse

movement retires the cam end 229 of the part
ring, so that it is at a considerable distance
from the actuating-arm- 231.
noted that a slight clearance 1s allowed be-

It will also be

tween the front pawl 226 and its tooth d~

‘Should weight of snow or other cause produce

the slight 1701 ‘ward rotation of the main shaft

necessary to cause this clearance to be taken

up and the tooth d° to press against the front
pawl, the intermediate wheel Wlll come to rest
cslus»*htlw,r in advance of the normal poeltmn
shown, ‘but the reverse movement thereof
caused by the spring 217 retired the cam end
229 so far to the rear that there is no possi-
bility that such movement will unlock the
front pawl 226, and the front pawl cannot be
unlocked until the motor is again actuated and
the intermediate wheel thereby advanced, and
when the motor is actuated and advances the

intermediate wheel the cam end 229 will un-

lcck the front pawl, and if the intermediate
shaft 211 is in the exact normal position the
unlocking movement will occur during the
initial actuatwn of the main shaft while the
tooth ¢ is moving forward through its clear-
ance, or 1f the main shaft and 1ntermed1ate
shaft have been advanced by snow on the blade
to take up this clearance then the unlocking
movement will occur earlier in the movement

Under all

tial actuation of the main shaft.

conditions, therefore, straining upon the front
pawl 226 is prevented and unlockmg by the

signal itself is also prevented.
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of the intermediate wheel and before the ini- .

105

If the conditions of traffic pefmm the dis-

tant sional, as well as the home signal, to be

put to the &,afety position, the actuatmn of the

motor will contmue after the home signal has
heen put to ‘‘safety” and the dlstant-siﬂnql-

rod pivot-pin 257 has been unlocked. It will
be noted that under these conditions the front
pawl 226, which has fallen in prepared to en-
gage the 'tooth 4%, will be moved away from
the ratchet-wheel before the tooth ” takes up
its clearance, and the continued actuation of
the motor Will move the connecting-rod 219
downward and the actuating-rod 208 upward,
the medial pivot of the cross-lever 220 remain-
ing fixed by reason of the continued energi-
zation of the coils of the holding-clutch mag-
netD. The cross-link 249now moves upon the

‘home-sig nal-rod pivot-pin 2564 as a horizontal-

movmo’ Tuler um, the distant- signal-rod pivot-
pin 957 moving vertically up in 1ts grooves
261 and moving the distant signal to safety
position. The latch lever 259 960 is mer ely
pushed farther out of the way by this upward
At the compla,tmn ot the move-
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130
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ment of the distant signal to *‘safety” the back
- paw] 227 will engage with the tooth ¢*, and |

this movement W]ll deenerﬂ'rze the motor and
then the intermediate wheel and motor will
be reversed and the intermediate wheel re-

turned to normal position, the main shaft hav-

ing rotated so that the rear ratchet-wheel 224
has advanced four teeth, and the parts.will
assume the p031t10n shown in Fig

at “‘safety” so long as the energization of the
holding-clutch D is continued, the back pawl

- 227 preventing rearward movement of the

20
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60 gagement of this tooth and pawl. -

’5 ment of the back pawl 227 with its tooth ¢*, |

main shaft, so that the actuating-rod 208 can-

not be moved downwardly, and each signal-
rod pivot-pin locking the other signal - rod
pivot-pin, because both these pins are at the
tops of their grooves or guides. -

I have prov.rded for returning the dlstant
signal to “danger” and leawnﬂr the home sig-
nal at "‘safety” should the second block in
advance become occupied by a train after the
distant signal had been putto ‘‘safety.” Un-
der such condltlone the holdin -eluteh D will
be deénergized and srmultaneously the home-

signal clutch C energized more powerfully

than for a brake-clutch, so as to become a hold-
mg clutch and to hold the home signal at
““safety.” The d1stant signal will, hewever,
be free to go to " danger,” its movement be-
ing checked as it approaches the danger po-
sition by its brake-clutch C'. The motor will

also be energized and will by forward rotation

of the main shaft force the distant signal to

dan{rer ” should 1ts ceunterwelght fail to put
it to “‘danger,” and the actuation of the mo-
tor will be continued until the rear ratchet-

‘wheel has advanced five. teeth, and then the
‘engagement of the back pawl 227 with the |

tooth ¢* will deénergize the motor, the inter-
mediate wheel will be reversed and restored
to normal position, and the parts will be in
normal position, (shown in Fig. 7,) with the

d1stant signal at "' danger” and the home sig-

nal at ¢ satetv »  The forward rotation of the
main shaft 214 will have produced an upward
thrust on the connecting-rod 219, which will
tend to move the clutch-lever 221 and its ar-
mature against the holding-clutch magnet D,
assuring that at the conclusion of this move-
ment the clutch-armature will be against the
magnet. The holding-cluteh D 1s now ener-
ogized and thie home-signal clutch C deéner-

gized, and the holding-clutch D will now hold

stationary the medial pivot or fulerum of the

. 8, with both
si nals at “‘safety.” Both mgnals arenow held

The signals are therefore locked against move-.

ment so long as the holding-clutch D is ener-
lzed The signals will be free to return to
“danger”’ under the action of their counter-

WEIU'ht‘S from the several positions of safety -
mdmetmn above described upon the deéner-
gization of the holdma'-clutch D. When this

holding-cluteh is deenero'lzed the magnetic

lock upon its- armature is relea,sed and the

clutch-lever 221 is free to swing on its pivot,
so as to carry the clutch-armature 274 to the
left and upward and the medial pivot of the
cross-lever 220 to the I'lﬂ’ht and dowmward.
All of the movements to ¢ “safety” were de-
pendent upon the energization of the holding-

clutch D, and the deenerglzetmn of this clutch
at any time will permit the signals to go to

75

80

danger ” under the action of their counter-

welghts, and their movement will be retarded

as they approach ‘‘danger” by their respec-

tive brake-clutches. Further, should the con-

tacts for deénergizing the motor fail to oper-

ate and the motor continue to revolve the sig-
nals will nevertheless be free to go to.*“danger”
as soon as the holding-clutch D is deénergized,

and the continued rotation of the motor will
merely swing the clutch-lever 221 on its pivot,

Qo

forcing it to normal position at the completion

of each revolution of the main shaft 214 by

the upward movement of the crank-pin 218.

95

Further should the distant 51gnal failto goto

dann*er” the home signal is. free to go to

danger,” the guide-slot for the home-signal-

rod pivot-pin 254 being a large rectangularslot
which will permit this pin to move freely to

“*danger ” from any position of thecross-link
249, and with the home signal at **danger” an

engineer would disregard the safety indica-
tion of thedistantsignal. Iprovide, however,

that simultanéously with the deénergization of
‘the holding-clutech D the motor will be ener-
gized and will cause a forward rotation of the

100

105

main shaft to the normal position, (shown in

Fig. 4, ) and this movement will force the sig-

‘nalsto “‘danger” should the counterwelght fail

to act, and the final upward movement of the
crank-pin 218 will force the clutch-lever 221 to
normal position should the action of the coun-
terweight have swung the clutch-lever away
from normal position. In the returntonormal
danger position of the home signal only where
the home signal only has been put to ‘‘safety,”

IJO

115

as shown in Fig. 5, the release of the clutch-

lever permits it to swing freely, so that the

| forward rotation of the main shaft will not

120

cross-lever 220, and the front pawl 226 will | cause any upward movement of the distant- -

now be mterposed in the path of the tooth &,

so that the downward pressure of the home—
signal up-and-down rod is resisted by the en-
Should an
undue collection of snow on the distant-signal
blade or other cause tend to force upward the
up-and-down rod 207 thereof, this tendency
vo movement will be resisted by the engage-

| and then returned to

returnto

signal up-and-down rod 208, and coneequentlv
the distant signal will not be put to " safety ”
““danger” during this

movement Should the distant signal refuse to
“dangter” by its counter welght orthe

125

motor be unable to force itto “danger,”it will

ke 1mp0831ble to restore the main shaft to
normal ‘position, because the actuating-rod

208 cannot move downward end the connect—

130'



~and the 1101110"810’119.1 -rod pivot-pin 254 in lower
position, whlch would be their positions with
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- blocks-clear ordistant safety position, as here-
tofore described relative to the two-signal con-
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ing-rod 219 upward beyond the posltlon Wh]ch

the;yf would assume with the home qltrnal ‘1t..

‘danger” and the distant signal at ° saietv,
such posﬁsmn corresponding to that shown in

Fig. 7 as to the cross-lever 220, connecting-

rod 219, and main shaft 214, but with the dis-
tant-signal-rod pivot-pin 957 in upper position

the. dlstant signal at "*safety ” and the home
signal at danﬁ er.” Therefore it will be 1m-
poss:tble to restore the signal-actuating mech-
anism to normal position, and theretoxe -
posmble to put the home signal again to
safetyr” so long as the distant cslgml refuses
to go to ° danoer 71t will be noted that the
engineer, seeing the homesignal at ** danger,”
would dlsreﬂrard the safety Tndication of the
distant swnal
ting the home sional to ““safety” under these
cendltlons nullifies the error of the retusal of
the distant signal to go to * danger
In the constr uction Shown 1n Kigs. 10 to 12,

“inclusive, in which a single thl‘ee-pDSItIOI] 510~

nal 203 is employed, the actuatlno'-rod 208,
which in this construction is also the up-and-—
down rod of the signal, is shown as connected

to the signal-spindle 197 by a bell-crank 199
and connecting-rod 198.

_ " The actuating-rod
208 is actuated in the same manner to put the

signal to the oblique or one-block- clear or

home safety position and to the vertical or two-

struction. In the movement from two to one
block clear equivalent to putting the dista,n't
signal to danﬂ'er ” and leaving the home sig-
nal at ““clear, 7 the holamﬁ'-clutch magnet, D
1S deenergued, as 1n the cor responchncr move-
ment in the two-signal construction, but si-
multaneously the single brake-cluteh C* is en-
ergized, so as to retard the movement of the
';:.w'nal and the motor is ener oized, and the
clutch remains energized during the entire

movement, thereby compelling. the motor to

move the signal against the resistance of the
brake-clutch C° and causing the crank-pin 218
of the actuating -shaft to exert an upward
pressure a,ﬂ*amst a resistance to downward
movement of the actu ating-rod throughout the

entire movement, which 1051%tance w1ll hold

the holdmﬁ-clutch armature 224 against its
magnet D, so that at the conclusmn of the
mover:ent when the holding-clutch magnet 1s
again cinergized the signal will be held therebv
in the one- “block-clear 1}051131011 The proper
operation of the signal in this movement will
be initially under “the action of its counter-
weight retarted by the brake-clutch, and the
movement will be continued and completed by
the forcing action of the motor; but should the
motor fail to act the counterweight of thesig-

nal can nevertheless move the signal to the

danger position, retarded in the movement |
from two to one block clear by the bra]fe-

Thus the impossibility of put-

signal or swnqlq to *

754,362

clutch, while should the counterweight fail to
act the signal will be forced by the motor
from the two-blocks-clear position to the one-
block-clear position. The movement of the
actuating-shaft is e}mctlv the same for all of
these operations as in ‘the two-signal construe-

,7 0

tion, and the locks effected by the hack pawl '

997 and the front pawl 226 against the coun-
terweight and against nmvement from exter-
nal causes, as snow at one side of the blade

opposing "the counterweight, and also the
forced movements of the sw'na,l by the motor
in the event of failure of the counterweight
and h'eedom of the counterweight to put the
sional to ‘‘ danger” mdependentlv of the motor
and to hold 113 at ‘‘danger?” notwwhst‘mdmﬂ’
continued revolution of the main or actuating
shaft caused by failure to deénergize the mo-

tor, are the same as already deser ihed relative

to the two-signal constmctlon.

It will be noted that in the conqtructmns
above described embodying my invention the
several parts connecting the actuating-rod 208
and the main or actuating shaft 21-'—1 are all
pivotally. connected trjgether.

wear will not therefore impair the power of -
the holding-clutch to hold or release, only at-
fecting the amount of movement impar ted to

the swnal No delicate adjustment is there-
fore requ]red and the wear of parts may be
carried to an extreme condition without sub-
stantml y impair ing the efliciency of the mech-

anism, since a Q.11~:rl1t variation in the position

of the signal is unimportant. 1t will also be

observed ‘that there is no dependence upon the

friction of the gearing to hold or lock the
signal or signals ‘in any position, and no de-
pendence whatever upon the gearing to hold
or lock the signal or signals in any poc,ltlon
the back pawl and front pawl effecting such
holding or locking of the signal or signals in

a positive manner not only against the coun-
terwew'ht but also against external causes, as
SNOW on the signal- bl‘lde tending to put the
saf(,tv ?  Fuarther, the
IOClﬂﬂﬂ eﬂected by the front pawl is dependent
upon the desnergization of the motor, the-con-
tinued movement of the motor pomtwelv mov-

ing this pawl outof locking position or unlock-

ing this pawl without straining of the parts.
Tt will also be noted that the action of the
holding-clutch is independent of both of the

| loel{mO*—]nw]s and the deénergization of this

clutch will permit the signal or signals to be put
“danger” by its or their counter weight or
countm weights.

The effects of

The locking-pawls do not,
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thewtme mtel fere with the putting of the '

w*na,]‘s to *‘ danger” so long aseither the motor

alone operates or the counterweltrhts alone
CI25

operate. The effects of failure of “the. coun-
terwmo'ht would be overcome by the oper:
tion of ' the motor or the effects of the fa,llur
of the motor would be overcome by the op-
eration of the counterweights. -
- Tn Figs. 13-and 14 of. the drawings I have

130
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illustrated controlling-circuits for the signal

mechanism above described, and while my
present invention includes certam combina-
tions of such circuits with the signal mechan-
ism above described I do not other_mse herein
claim the circuits shown and ‘hereinafter dJde-
seribed, such circuits being claimed: in a sep-

‘arate a,pphcatlon for Letters Pa,tent filed asa

~ division hereof on February 4, 1903, Serial
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No. 141,858. Inthese dlawmmmatlc lllustra,-
tions of the circuits the rmls of the track are
represented in plan, and in each view the rails

of one block A’ and at the advance end of the |

block A in rear thereof and at the rear end of
the block A* in advance thereof are repre-

‘sented. - For convenience in description 1.

shall refer to the rail which is the upper rail
in these plan viewsas the ** upper” rail and the
rail which is the lower onein these views as the
“lower” rail. In these diagrammatic draw-

ings the several commutators are shown in

development, the outlines of the several con-
ductive plates and the separating spaces being
shown. It will of course be understood-that
these conductive plates are secured upon
sleeves of insulating material, so as to be elec-
trically insulated¢from each othér.

In addition to the rear or track relays (shown
in Figs. 1 to 12, inclusive) I provide other
relays, as two front relays, P Qand T U, each

having opposed coils and an armature between _

the opposed coils and which are hereinafter
collectively referred to as a “‘front” trans-
lating device, and also compound relays V
W, having epposed coils and an armature be-

tween the opposed coils and distant - signal

rear relays E and switch-controlling relays I
and other _controlling-relays Oand S. The
several relays are in many constructions pro-

vided with a plurality of movable fingers in-

sulated from each other and all actuated by
the armatures of the relays, and these fingers
are conventionally represented-in proximity to

“their controlling-coils, but sufficiently sepa-
rated for clearillustration. Themovablecom-
mutator-brush 7 is also represented diagram-
matically as contacting with the edge of its
commutator-plate, this slight distortion being:

.necessary for clear illustration of the mrcult
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connections.

I will now deseribe the cireuits and appa-
ratus 1llustrated in Fig. 13, such circuits be-
ing constructed and arranged for controlling
the signal mechanism shown in Figs. 1 to 9,
inclusive, except that the switch rear relay
(3* H? is omitted, and the circuits therefor are
also omitted. For the block A (shown as the

first block to the right) one of the front re-

lays has opposed electromagnets P Q and the
other has opposed electromagnets T U, the
relay havipg the opposed electromagnets P
Q belag operated by the presence of a train
in the block in rear of the block A and both
these front relays being operated by the pres-
ence of a tram m the block A. I therefore

magnets PQ asthe’ ‘home " and ‘* rear ” blocks
front relay, and the relay havmo* the opposed
electromagnets T U as the ° home block
front” r elav For the block A’ in advance of

the block A a corresponding home and rear
blocks front relay P’ Q' and a corresponding

home-block front relay T U’ are provided,

and I will first describe the normal track-—cir—_ |

cuits of the block A’, as this deseription will

blocks except the front end block of a system,
wherein no front relays would be required.
The coils of the opposed electromagnets P’ Q'

of the home and rear blocks front relay are in a

normally closed circuit from apartof the track-
battery B, this track-battery being shown as

’

designate therelay ha,vmcr the opposed electro-
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equally apply to the track-clrcults of allother

80

having two of its cells connected in multiple

with the coils of such relay, so that the cur-

rent flows from the two cells in multiple of
the battery B*thr ough wire 26, flexible contact
5%, armature-finger «°, wire 27 " through coils
P’ and from coils I’ in two paths., one thr ough
the coils Q' and wire 64’ back to battery and
the other through the wire 62’ to the upper
ail and from rail torail through the grounded

| conductors of variable resistance formed by

the ties and from. the lower rail by wires 65’

64’ back to battery. It will be noted, how- . -

ever, that the rails of the block are brldged
at the rear end of the block by metallic con-

ductors extending from a bgttery B', located

at the rear end of the block and whmh will be
termed the ‘‘opposing” battery,through which
the current may be assumed to ﬂow as follows:

from one cell of the opposing battery B, by
wire 31, contacts ' #, front coils V of a com-

pound relay V W and from the coils Vin two

paths, one through the back coils W and back
to battery and the other bV wire 32, brushes
11 12, ere 33, contacts s° 7, wire 34, contacts

Q0

95_ |

100

105

b @, wires 35 38 t0 upper rml and from lower )

rail by wire 39, coils H, wire 41 back to bat-

tery. - As the path for the track-battery B’

through these conductors is in opposition to

the pola,rltv of the opposing battery B', the
flow of current from battery B’ will normally

Im'

be substantially through the grounded condue-

tors of variable resittance formed by the ties,

and the flow of current from the track- battery
B? will also normally be substantially through
such grounded conductors. The coils Q' are

-of hlgh resistance and the coils P’ of low re-

sistance,. and the current normally flowing
throug trh these circuits will retain the armature-
lever p’ in rearward position. The armature

IIS‘_“F
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will be attracted toward the front coils P' by

the presence of a train in the block A, which

w1ll cause the coils of the home—SIgnal rear

relay G H and of the distant-signal rear relay
E to be connected in multiple and with the
rails at ‘the rear end of the block A’. The

128

coils of the home-block front relay T'- U’ are

i'norma,llv deénergized, and the armature-lever

W ot thls relay is normallv held by grawty

130
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in reai'ward position, a foot-piece being shown

- of the block A.

IO
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as provided for such purpose, and the home-
bloclk front relay is energized by the actuation

~of the corresponding home and rear blocks

front relay P’ Q' resulting from the approach
of a train. - | |

I will now describe the operation, assuming
first that a train has entered the block 1n rear
The entrance of a train in
this block will cause the coils of a home-signal
rear relay at the rear end of the block A (not
shown) corresponding to the home-signal rear
relay (x H and the coilsof a distant-signal rear
relay (not shown) at the rear end ot the block
A corresponding to the distant-signal rear re-
lay E to be connected in multiple and with the

rails at the:rear end of the block A, as will ap-

pear from a description hereinafter given of a

similar operation of the corresponding circuits”

attherearend of theblock A’.  Thisoperation
will cause the armature-lever p of the home
and rear blocks front relay P QQ to close upon

. the contact ¢ and will close the normally open

30

cuit wherein the coils of the home-signal re

circuit of the home-block front relay T’ IJ, but

will not cause the armature-lever « of the

home-block front relay to close upon its front
The circuits whereby this opera- .

contact 1. _ |
tioniseffected willnow bedescribed. The ciﬁ-

relay and the distant-signal rear relay at the

rear end of the block A are connected to the

 rails at the rear end of the block A in multiple is

as follows: from two cells in multiple of the

~ battery B, by wire 26, contacts b* °, wire 27,
front coils P,and from the front coils P through

the back coils QQ back to battery, and also from 1 . : _
| through wires 81, contacts w’ @, colls V, wire .

- the front coils P, by wire 62, to the upper rail

~ to some extent to the lower rail and by wire
| 40

45

55

6o

of the block A and through the ties and ground

65 back .to battery and from the upper rail

through contacts at the rear end of the block
- A corresponding to the contacts p ¢ and

through the coils of the rear relays at the rear

end of the block A corresponding to the home-
sional rear relay G H and the distant-signal
rear relay E in multiple. The opposing bat-

tery at the rear end of the block A correspond-
ing to the opposing battery B’ will wot be 1n
this circuit. . The joint resistance of this cir-
cuit will be such that the attraction of the
front coils P will preponderate over that of

the backcoilsQ. Thearmature-lever P willbe .

caused to close on its front contact g. The

closing of the contacts » ¢ of the home and
rear blocks front relay closes a circuit from

a part (shown as one cell) of the opposing bat-
tery B’ and through the front coils G of the

home-signal rear relay of block ¢, and thereby
causes the movable brush # to come 1n con-

tact with the commutator K. This circuit 1s

- as follews: from one cell of the opposing bat-

tery B', by wire31, flexible contact «, arma-
‘ture-lever 2, and front coils V of the com-

- pound relay VW, wire 32, brushes 11 and 12,

65.wire 383, contacts . 7, wire 34, contacts 0 «,

754,362

wires 35 36, contacts » ¢, wires 37 490, front
It will

coils (x, and wire 41 back to battery. _
be observed that the circuit just described has

a path branching from the junction of the

wires 35 and 36, by the wire 38, to the upper
rail, through the upper rail to the front'end

70

of the block, through the wire 62, coils P',

wire 27'. contacts @ &°, wire 26', two cells in
multiple of the track-battery B® at the front

end of the block A’ in opposition to the po-

larity thereof and by wires 64’ 65 to the lower
rail and through the ground to some extent
from the upper rail to the lower rail and also
through the coils Q' and wires 64’ 65 to the
lower rail, all of these connections being in
multiple, and from the lower rail, by wire

-39 and back coils H to the wire 41, wherein
it ‘meets the other path above described and

proceeds back to batteny. If-the block A’
were clear of trains, the joint resistance of
these last-deseribed circuits would be sueia that

a more powerful current would flow through
the front coils G than through the back coils
‘H and the movable brush # would be moved

into contact with the commutator K. If,
however, a train were in the block A’, the cir-
cuit last described. through the back coils H

| would have its resistance oreatly diminished
r | by the train, which would connect the rails of

the track A’ by its wheels and axles, forming
a path of low resistance from the upper rail

‘to the lower rail and cutting out the joint re-
sistance of the multiples through the coils

P’ and Q' and of the battery B’, the current

for the back coils H then flowing -as follows:

from one cell of the opposing battery B’,

32. brushes 11 12, wire 33, contacts s* 7, wire

34, contacts & @, wires 35 38, upper rail,
wheels and axles of train, lower rail, wire 39,
back coils H and wire 41 back to battery.
This circuit, in multiple with that through the
front coils G above described, will hold back
the movable brush £ and prevent 1ts ‘contact
with the commutator. The presence of a train
in the block A’ will also shunt the current of
the track-battery B’ and prevent this track-
battery from actuating the rear relay. If

75
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there is no train in the block A',’and there-

fore the movable brush 7 is brought into con-

115

tact with the commutator K, the movable

brush will close a“circuit from the main bat-
tery B? through wire 42, movable brush f

‘and fixed brush 1, wire 43, coils of relay O,

and wires 44 45 back to battery. The circuit
thus.closed actuates the armature of relay O

120

and opens at the contacts ¢ & the circuit
above described, whereby the opposing bat-

tery B’ placed the movable brush fin contact
with the commutator; but the movable brush
will be maintained against the commutator by
current flowing from the two cells in multiple

of the track-battery B® at the front end of the

block A', by wire 26, contacts &’ o', wire o7,

'125'

coils P, wire 62', upper rail, wires 38 ”36:? con- 130
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tacts » ¢, wires 37 40, front coils G and back

colls H in series, wire 39. lower rall, wires .

- 65’ 64’ back to battery. The maintenance of

- the home-signal at the rear end of the block

1O

L5

the movable brush 7 against the commutator

by the current from the advance track-bat-
tery B’ puts the signal-controlling means of

A’ in the safety condition. The energization
ot the coilsof relay O will also effect the clok-
ing .of contacts ¢’ 5* and ¢* % and o ¥, and
the home-block front-relay coils T U will be
connected in multiple with the home and rear
blocks front-relay cuilsPQ through the follow-
Ing circuit, including the whole of the track-
battery B: from track-battery B, by wire 46,

brushes 6 7, wire 47, contacts 2* ¢° and 4 b*,

- wire 48, coils T and U in series, and wires 64

20
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back to battery, and from coils T, by wire 49,
contacts 4' ¢/, wires 50 62, to upper rail and

through the joint resistance of relaysat the rear |

end of block A corresponding with the home-
signal rear relay G H and the distant-signal
rear relay K, through circuits hereinafter de-
scribed, and to the lower rail, and by ‘wires 65
64 back to battery. The coils of the home
and rear blocks front relay P Q sre now in
multiple with the coils T U in a circuit hav-
ing the full power of the battery B, such cir-
cuit branching from that just described be-
tween the contacts o® 4° through wire 27 and
colls P and @ to wire 64 and through coils P
only to wire 62,
home-block front relay T U are now in mul-

- tiple with the coils of the home and rear blocks

35

40

45

33
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05 of coiis at-the rear end of the block A corre-

tfront relay P Q the armature of the home-
block front relay is not attracted, because of
the resistance in the circuit, and will not be
attracted until the train enters the block A.
This operation of the relay O, resulting in the

connection of both front relays with full bat-

tery power, has put the full battery power of
the track-battery B onto the track-circuit
arough the rails of block A, this full battery

power being necessary to clear the distant sig-
nal at the rear end of the block A. From the |
above description it will be evident that this '_

could not have been done if there were a train
in the block A’, and therefore that the condi-
tions in the block A’ must be such as to per-
mit the home signal at the rear end of that
block to'go to ““safety” to indicate one block

clear in order that the distant signal at the |

rear end of the biock A may go to *““safety,”

and thereby indicate two blocks. clear, and
‘this control is exerted through the controlling

means whereby the home sighal at the rear
end of the block A’ would be put to *‘safety,”

so that the home signal at the rear end of block
A'mustbein condition togoto* ‘safety” before

the distant signal at the rear end of block A
can go to safety ” and indicate that the block
A’ is clear of trains. When the train enters
the block'A, it will close a shunt across the
rails, which Will cut out the joint resistance

Although the coils of the

sponding with the home-signal rear-relay coils

11

G H and the distant-signal rear relay E, and

this short circuit of low resistance across the
rails will cause the attraction of the front coils
T of the home-block front relay to prepon-
derate, and the armature-lever « of this relay
will be moved against the contact +', the ar-
mature-lever p of the.other front relay still

remaining against the contact . The closing

of the contacts v ' will close an actuating-
circuit for the signal at the rear end of the
block A’ through the ¢oils of relay 8. The
movable brush # is already against the com-
mutator, as before described, there being no
traln in the block A’ to shunt the advance
track-Lattery B®. The circuits now to be de-

scribed are dependent upon the maintenance

of the movable brush Fagainst the commutator
and would be opened should a train back into
or otherwise enter the block A’. The holdin Q-
clutch circuit is as follows: from home battery

B’ by wire 42, movable brush 7, fixed brush 1,
wires 55 54, brushes -

wires 51 56, clutch-coils D,

75

1516, and wire 45 back to battery. Thehome-

signal circuit closed at the contacts 1 o is
as follows: from main battery by wire 42,
movable brush 7 fixed brush
coils 8, wire 53, contacts ' u, wire 54, brushes
15 16, and wire' 45 back to battery. The en-

ergization of the coils S closes a motor-actu-

ating circuit for putting the home signal to
“safety ” by closing the contacts &' . The mo-

QO

2
Ef,wires 5152,

95 -

tor-actuating circuit is as follows: from main
battery B* directly to the motor M. wire 57 ,

contacts s ¢, wire 58, brushes 14 16, and wire
45 back to battery. The motor and iolding-

100

clutch will now be energized and the home -

signal will be moved to the safety position,

| the commutator advancing so that the brushes

rest upon the dotted line marked *“1 block
clear.” Asthecommutator K approaches this
position and. before the break in the commu-
tator-plate of the brush 14 passes thereunder
the pawl 227 is lifted by the tooth ¢* of the
ratchet-wheel 225, and thereby the foot-piece

225 of the pawl will come in contact with the
‘brushes F' F and complete the following mo-

tor-circuit: from battery B? through the mo-

tor M, wire 58, brushes F' F, and wire 45 back

to battery. This construction -obviates any
dependence upon momentum to carry the
break in the commutator-plate past the brish
14 and the motor-circuit is continued until the

105

11O

115

tooth ¢” passes clear of the pawl 227 and the

pawldrops behind the tooth. This movement

of the pawl opens the motor-circuit just de-
:-scribed which was closed by the pawl, and the

motor-circuit through the brush 14 is already
opén’at the break in the commutator-plate,
and should there be a train in the block A’ so

that the distant signal will not be put to safety

position, the actuation of the signal mechan-

t 1sm will terminate at this point. It will be

observed that the opening of the motor-circuit

| oceurs at the brushgs F Fand any sparking in-
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cident thereto oceurs at these brushes, and as
these brushes are not required to again close a
cireuit until they have beensubjected toa rub-
bing action resulting from the actuation of
the pawl by several teeth of the ratchet-wheel
any touling from the effects of sparking will
be removed.

ahove described which was closed through the
brushes 6 7, whereby the two front relayswere
connected in multiple with the full power of
the track-battery B, 1s now opened between
the brushes 6 and 7; but a circuit through these

two front relays from the two cells in multiple
of the track-battery B is closed through the

brushes 8 7. as follows: from the two cells 1n
multiple of the battery B through wire 59,
brushes 8 7, wire 47, and contacts /° ¢’ and
through the two front relays in multiple,

as before described. The brush 7 bridges

the break, so that the maintenance of a cir-
cuit through the front relays 1s continuous;
thereby continuing in closed condition the

circuits maintained through and by the con-
~ tacts p ¢ and w

snd therefore continu-
ing the energization of the holding - clutch
<oils D, and thereby holding the home signal
at *‘safety.”

full battery-power of the
track-battery B to the connection of the two

cells in multiple thereof to the rails, thereby

preventing the short-circuiting of the full

power of the battery, as the shunt - circuit.
~_closed by the wheels and axles of the train

“will have the full battery-power removed

40

therefrom while the train is-in proximity to
the rear end of the block. With the commu-

tator in this position, the brushes being at the

line marked ‘1 block clear,” a circuit will be

45
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closed, whereby the coils of the distant-sig-

‘nal rear relay E and the coils of the home-
signal rear relay G H will bé connected 1n

multiple and to the rails of the block A,
this circuit being as follows: from two cells
in multiple of the battery B® by wire 26, con-
tact 3° @', wire 27, front coils P’, and wire
62’ to upper rail and from upper rail by
wires 88 36, contacts p ¢, and wire 37 -and
branching from the wire 37 1n one path through
brush 5 and in the other path through the
wire 40, the circuit through the path first
mentioned proceeding from brush 5 to brush
4 and by wire 60 to coils of relay E and by

wire 61 to wire 39 and the circuit through

the other path being from wire 40 through the
coils of rear relay - H in series to wire 39

~ and these branches uniting at wire 39 apd pro-

60
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ceeding therethrough to the lower rail of the
block A’ and from this lower rail through
wire 65 back to battery. = The above descrip-
tion omits the multiples heretofore described
through the back coils Q' and from rail to rail
through ground and ties. With these two

| thereby a circuit such as

" The commutator-brushes are i
L ‘ . .

now upon the linemarked "1 block clear.” In |

consequence of this movement the circuib |

and thereby connect both

relay G H and of _
lay E, and the relay E will then be energized.

Thus the entrance of the train
upon the block A effects a change from the
connection of the

| before this break passes under
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vear relays thus connected in multiple the

joint resistance of this circuit is such that the

P’ of the home and rear blocks
P' Q' attract the armature p’, and
above described 1s
closed, providing there isno train in the block

front coils
front relay

A?, which will put the movable commutator-

brush £’ against its commutator K’, and there-
by close a circuit-of the coils O’ correspond-
ing to that already described for the coils O,
front relavs of the

70
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block A’ in multiple with the full power of the -

battery B®, and this full battery-power will
be applied to the rails of block A’ and will
flow through the coils of the home-signal rear
the distant-signal rear re-

armatire, thereby

sufficiently to attract 1its _
“The closing of the

closing the contacts ¢ ¢
contacts ¢ ¢ will complete the following cir-
cuit for the motor: from main battery B,
through motor M, wire 57, contacts s’ ¢, wire
58. brushes 14 138, wire 66, contacts d e, wire
45 back to battery. The circuit for the hold-
ing-clutch D still remains closed, as it is main-
tained through the movable brush 7 and fixed
brush 1, as before described, and the signal

istherefore moved toward the two-blocks-clear

position. As the longitudinal break in the

commutator-plate of the brush 15 passes under

the brush 15 circuits are set up for the relay-

coils S and the cluteh-coils D through the

80
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brushes 15 and 13, replacing those which '

flowed through the brushes 15 and 16, the
brush 15.bridging the break in the commuta-
tor-plate, so that the flow of current to the re-
lay-coils S
c:nuous.  These circuitsareas follows: for the
relay-coils S.from main battery B*by wire 42,
movable brush 7, fixed brush 1, wires 51 52,coils
S, wire 53, contacts ' w, wire 54, brushes 15
13, wire 66, contacts ¢ ¢, wire 45 back to bat-
tery and for the clutch-coils D from battery

B® through wire 42, brushes f° and ‘1, wires .
51 56, clutch-coils D, wires 99 54, brushes15 13,

wire 63, contacts ¢ e, wire 45 back to battery.
blocks clear the break in the commutator-
plate of brush 14 passes under this brush; but
the brush the
pawl 227 is lifted by the tooth ¢ of theratchet-
wheel 225, and thereby the foot-piece 228 of
the pawl will come in contact within the
brushes F F and complete a motor-circuit, as
above described, and this motor-circuit will
be cont'nued until the.tooth ¢* passes clear of

the pawl and the pawl drops against the bot-

the line

nal in the safety position indicating two blocks
clear,
D still remaining energized and the holding-
clutch therefore maintaining the signais in

and to the clutch-coils D 1s con-

100 -
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approaches the position of two

I15
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‘tom of the tooth. This movement of the pawl
opens the motor-circuit and the commutator
comes to rest with the brushes on 125
marked *“ 2 blocks clear” and the distant sig-

the coils S and the holding-clutch coils |

130
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“has given the two-blocks-clear

train in the block A® will

track-battery B® was

754,362

this position. Should the block A*® become
occupled by a train after the distinct signal
mdication to
the train in the block A and before the last-
mentioned train passes out of block A, the

cuit-of the home-signal rear relay G’ H' and
the movable brush S will fall away from its
commutator K’ |
energizeds-thereby opening at the points af §°
the circuit whereby the full power of the
the block A’ and restorin g the connection with
two cells in multiple of such battery through
the contacts ¢° °, and in consequence of this
operation the current

Under this reduced current- the home - sig-
nal rear relay G H will
ture forward and will maintain the movable
commutator-brush # against the commutator
K; but the distant-signal rear-relay coils E

- will not hold their armature, and therefore

30

35

- signal eommutator J and the

{0

45

~ through this cireuit

1t approaches

55

60

- tery. This circuit is

65

-to this plate,. coils

their armature-lever ¢ will fall, opening the
contacts e ¢, and thereby deénergizing the re-
lay-coils S and the holding-cluteh coils D and
closing the contacts ¢.¢*, and thereby closing
a circuit wheréby the home-signal clutch C
becomes 3 holding-cluteh:. but the current of
these two cells in multiple of the battery B?
throtgh the home-signal rear-relay coils G H
will maintain the movable brush £ against the
commutator,and the cireuit whereby the liome-

signal clutch C will become & holding-clutch

will be closed through the brushes J and 3, as

follows: from battery B® by wire 42, movable

wire 67, brush 20 of home-
plate 150 of such
commutator, wire 68, metallically connected
of home-signal clutch C,
wire 69, and the plate 151 of commutator J,
with which plate the wire 69 is metallically
connected. brush 18, (which is now at the Line
marked **Safety,”) wire 70, contacts & ¢, and
wire 45 buck to batteiy,

brush 7, brush 3,

will be more: powerful

they act as s brake-ctutch, as will be herein-
after described, and will be sufficient to hold
the home signal in ihe safety position. The
distant signal is now free to go to “‘danger ”
under the action of its counterweight, and as
neariy to the danger position its
moverment is siowed down by its brake-clutch
C’ through a cireuit closed for g sufficient in-
terval to perform this function, this circuit
being as follows: from the main battery B?
by wire 71, brush 922 of the commutator J’ of
this brake-clutch (', plate 152, wire 72, clutch-
coils C', wire 73,
74 70, contacts ¢ ¢, and wire 45 back to bat-

_ opened at the brush 21
as the distant signal reaches the danger posi-
tion. Thedeénergization of the coils S, which
resulted from the opening of the contacts

¢ ¢, caused the closifig of the contacts

ger?”’
6 . _ : .
“danger” and by which

shunt the rail-cir-
and the relay O’ will be de-

applied to the rails of

flowing through the
rea¥-relay coils G H and E will be reduced.

still hold its arma- -

the pawl is

Thecurrentflowing

¢ of brush #,
‘brush 19 of commutator J , commutator-plate

150, wire 68, clutch C, wire 69, plate 151,
“back to battery.

plate 153, brush 21, wires -

§ ¢,
completing a circuit for the motor by which
the distant signal would be torced to ‘‘dan-
1f its counterweight
the commutator will

be moved until the brushes are on the line

marked ‘2 to 1

holding-clutch is opened,
and at the same time the holding-clutch coils
D are again energized, so that the holding-
clutch D replaces the home signal clutch C
and maintains the home-signal at “safety.”

M, wire 57,
contacts s' ¢/, wire 75, brushes 17 16, and wire

45 back to battery. The actuation of the
motor” moves the commutator _
brushes approach the line marked ‘2 to 1
block “clear,” and as the commutator ap-
proaches this position the break In the plate
of the brush 3 opens the circuit whereby the
heme-signal clutch became 1 holding-clutch,
and simultaneously the
the brush 15 restores the original circuit above
described whereby the home-signal was put
to ““safety,” this circuit including the relay-
colls S and the energization of these relay-coils
S breaking the motor-circuit through contacts
s t. Before, however, this break in the com-
mutator-plate passes

wheel 225, and thereby the foot-piece 298 of
brought into contact with the
brushes F F

as above described, and' ¢ontinued until the

tooth_passes clear of the pawl.

tailed to put it to

block clear” and by which the’
circuit above described which made the home--
‘signal clutch C a

break in the plate of-

under the brush 15 the
Pawl 227 is lifted by the tooth ¢t of the ratchet-/

and a motor-circuit completed,

18
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“The forcing-circuit for the motoris asfollows:
| from battery B? through motor

80_

so that the

90

95

I00

The conditionsabove described will continue

until the train above described asin the block

A enters the block A’and closes a short circuit
between the rails of the block A’ cutting off the
advance track-battery B from the home-signal
rear relay G H and from the distan t-signal rear
relay E.  The
away from the commutator and the circuits
for the relays S and O are opened and the

clutch-coils D are deénergized. The home
now iree to go to ‘‘danger” under
of its counterweight, and as it nearly |

signal is
the action
approaches the danger position the brake-
cluteh cireuit is completed for the home-sig-
nal clutch C, as follows: from main
B* by wire 42, movable brush #,

wire 76, including resistance R,

brush 18, wire 70, contacts ¢ ¢, and wire 45
The current flowing through
this circuit is reduced by the resistance R to

produce the brake-clutch action of the home-

signal elutch C, the circuit for the holding-
clutch action, as previously described, having

in it no resistance other than that of the

clutch-coils C and necessary condpctors. The
forcing-cireuit is also completed for the mo-

I0g

movable brush # then falls

110

1§ 4

battery
back contact

120

125
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tion the motor will perform

IQ

sult of the action of the

14

tor to restore the commutator K to normal
position, and <hould the counterweight fail to
rostore the home signal to the danger posi-
this operation.
This forcing-circuit has been
seribed and is as follow
B? through motor M, wire 57, contacts §' 7',
wire 75, brushes 17 16, and wire 45 back to
battery. As the commutator approaches the
normal danger position, in which position the
brushes will be on the line marked ‘ Danger,”
the break in the commutator-plate of the
brush 17 opens the motor-circuit above de-
seribed; but before this motor - circuit 1s
opened- another motor-circuit is closed as a re-
ratchet-tooth ¢ on

 the pawls and the foot-piece 228 of the pawl

20

connects the brushes F I'to-close such motor-
circuit, and this circunit is continued until the
pawl passes clear of the tooth ¢, and there-
¢ore the motor-cireuit is finally opened at the

brushes F F.

tion when the train enters the block A’ from
the block A, in which case the brushes would
be on the line marked * 2 blocks clear,” or

 should the distant sional have remained at

30

35

““ danger,” in which case the brushes would be
2t the line marked “°1 block clear, ” the en-
trance of the train in the block A’ will eut out
the advance track-battery B?,dsenergizing the
home signal rear-relay coils (3-H and the dis-
tant sional rear-relay coils E. as above de-

“seribed, and the movable brush 7 will fall away

35 from the commutator,
"~ the relays O and S.

thereby deénergizing
The signals are then free

“to go to ‘“danger” under the influence of their

40

45

50

55,

00

63

o, wire 45, back to
~ colateh circuit for the

counterweights, and- failing this the motor

will force them to ‘‘ danger” by the forcing
circuit heretofore described, as follows: from
main battery B?, through motor M, wi

contacts & ¢, wire 75, brushes 17 16, and wire

45, back to battery, and this circuit will re-
main closed until the break in the commuta-
tor-plate of the brush 17 passes under this
brush,and simultaneously therewith a motor-
oireuit will be closed through
as formerly described, and the motor-circuit
will be finally opened at this point.. “As the
sionals nearly approach the danger position
the movement of

tofore described, as follows: from main bat-
terv B* by wire 42, movable brush 7, back
contact ¢, wire 16, including resistance R,
brush 19, plate 150, wire,
wire 69, plate 151, hrush 18, wire 70, contacts

distant signal is from
main battery B* by wire 71, brush 22, plate
152, wire 72, coils of cluteh (7, wire 73, plate

153. brush 21, wires 74 70, contacts ¢ ¢, and

wire 45, back to battery. In the movement

of the commutator toward the danger position

a circuit is closed through the brushes 11 10,

heretofore de-
s* from main battery

Should both the home signal

and the distant signal be in the safety posl-
‘88, upper rail,

battery B’ with

49’ front coils
the brushes F ¥,

block A . .
the home signal 18 checked | from lower rail by wire

by its brake-clutch through the circuit here-

68, clutch-coils G,
‘gized in the opposite direction.

battery. The brake- “coils will be energized by the

754,362

the function of which ’is to operate the com-
sound relay V W, so that upon the signals

going to " 'danger, » the full power of the oppos-
ing battery

19 B’ is put in ¢ircuit with the rails
of theblock A’. This cireuit is as follows: from
one cell of the opposing vattery B’ through
wire 81, contacts w' 2, coils
brushes 11 10, and wires 77 41, back to bat-
tery. This causes the attraction of the coil V
to preponderate and move the armature-lever

» forward, closing the contacts v, and there-

by closing acircuit having the full powér of the

opposing battery B, wherein the current flows
from the opposing battery B’, through the
wire 78 and contact 2, to the armature-lever

V, wire 382,

70

8o

», and thereafter as asbove deseribed. Asthe -

commutator continues to move toward normal.

position, this circuit is opened at the brush

10; but simultaneously- a circuit 1s
through the brush 12, as
posing battery . B through wire 78, contacts
w v, coils 'V, wire 32, brushes 11 12, wire-83,
contacts §* », wire 34, contacts
wheels, and axles of train,,
39. back coils”H, wire 41,
The function of this circuit
's to connect the full power of the opposing
the rails of the block A, so
that when the train leaves the block A’,whether
to enter the next succeeding block A® or to

lower rail, wire
back to battery.

pass out at a siding, the short-circuit through

the wheels and axles of the train will ‘be re-
moved, and the current from the opposing bat-
tery B’ will flow tfrom the upper rail at the
front end of the block A through wire 62',

wire 64'. also in multiple by wires 62 50',
contacts @ 5, wire 49', and back coils U’ of
the home block front relay to wire 84, and
also in multiple therewith by wire 62, iront

lay,

coils P’ of hiome and rear blocks front relay,

wire 27" to contacts ® °, and also in multiple
trom wire 62 by wire 50°, contacts a® b°, wire
T of home block front relay,
wire 48', contacts &' @' to.contacts o °, and
thence by wire 47, brushes 7' 8, wire 59’, op-
nosing two cells In multiple of battery B’ to
wire 64', and thence the four mulitiples hav-
ing all united by wire 65’ to lower rail of
and at the rear end of the bleck A’
39, back coils H of

home signal rear relay and wire 41, back to

!

battery. By this circuit the back coils Q and

U’ of the two front relays will be energized

. the same direction as by their track-battery

B®, and the front coils P’ and T will be ener-
The back
_ full power. of
the opposing battery B’, but the path of
current of this battery through the front coils
will be in opposition' to the current of the
track-battery B,
ance of the back coils w .
exit of the train will be assured by this ex-

tra battery power in Opposition;-,;;nﬂd the rear-

closed
follows: from op-

b a, wires 35

90

9%

100

back coils Q' of home and rear blocks front re-

105

110

11§

120

125

Therefore the preponder- -
Is which would follow the
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ward movement of the armature-levers »" and
«° will beassured. The assurance of this op-
eration of the front relays is important, for
the reason that under exfreme wet weather
conditions the resistance of the ground-cir-
cuit from rail to rail might be so lowered that
the back coils in multiple with this ground re-
sistance might not sufficiently preponderate
over the front coils to cause.the rearward
movement of the armatures, although under
all conditions of weather the back coils would
hold the armatures in rearward position after
such movement. . SR
The circuits above described for the oppos-
ing battery B’, which come into operation

‘upon the exit of the train from the block A’,

are normally of such resistance that the mul-
tiple circuit through the back coils W of the
compound relay VW will cause the attraction
of these back coils W to preponderate and
move the armature-lever » rearwardly, there-
by opening the circuit above desrribed, where-
by the full power of the opposing battery B’
was applied to the rails, and restoring the nor-

mal connection, heretofore described, of one

cell of the battery B’ to the rails; but the full
power of the opposing battery B’ will have
operated the front relays, as above described,
before this reduction to normai lesser battery
poweriseffected. Underextreme wet weather
conditions it is possible that the coils V would
continue to hold their armature forward after
the train had left the block, thereby maintain-
ing the contacts » w in closed condition and
continuing the connection of the full power
of the battery B’ to the rails; but except un-
der unusual wet weather conditions the in-
creased resistance due to the exit of the train

from the block would cause the coils W to
preponderate and open the contacts v w, there~}
by leaving in circuit with the rails only one

cell of the battery B'. Therefore the con-

_sumption of battery will usually be very slight.

~ The opening of the contacts p’ ¢', resulting
from the exit of a train from the block A’ by
passing out at a siding, deénergizes the rear
relays at the rear end of the block A% and in
case the train passes out of the block A’ into
the block A® the train also shunts the track-
circuit of these rear relays. The movable
brush 7' then falls away from the commuta-

tor, thus deénergizing the relays O’ and &',

55

- 60

65

-and the circuit of the coils S is also opened

at the points +* +° and the signal or signals
go to ““danger.” . | -

I have described the operations which re-
sult from the exit of a train from the block A'.

‘In the same manner when the train passes out

of the block A a battery at the rear end of
the block A, corresponding to the opposing
battery B’, will assure the preponderance of

‘the back coils of the front relays P Q and 1
U, and thus compel the opening of the ¢on-
tacts » and ¢ and of the contactswand «'. If |

the train leaves the block A by a siding, this

‘home block front relay P

operation restores the signal-indicating means
at the rear end of the block A’ to the danger
condition. The resulting operation of the
commutator will cauise the full power of the
battery B’ to be connected to the rails of the
block A’, as above described. Should there

be no train in the blocks A’ or A’ when the-

train leaves the block A, and therefore both
sionals at the rear end of the block A’ be at
safety. the opposing battery B’ will encounter
the full power of the track-battery B, but

15

70

75

will sufficiently oppose the current of this bat-

tery to assure the opening of the contacts p’
¢, as above described.

- Tt will be noted from the above description
that the compound relay V W controls. the
opposing battery B', so as to connect either a

battery to the rails at the rear end of the

block. The contacts 2’ and w are following 8:

30

part thereof (shown as one céll) or the whole

contacts, so that the circuit through one of

them is maintained until the circuit through
the other is closed, thereby assuring that the
coils V W shall not at any time be deénergized.

It will also be noted that the relay O controls

the track-battery B, the full power of this bat-

9.0

tery being on a normally open circuit con-

“trolled by this relay through the contacts ¢® 5”.
‘The contacts &° and §* are also following con-

tacts, so that the normally closed, circuit ot

95

the two cells in multiple of the track-battery -

shall not be opened at the point /* until the
normally open circuit of the full power of
this battery shall be closed at the point &%, and

vice versa, so that in the change from the’
lesser to the greater battery power or from.

the greater to the lesser battery power the

time be deénergized. - _
In the construction shown in Fig. 14 1 have

shown arrangements of circuits and apparatus

100

() shall not at any

105

whereby the home signal of the second block

in advance of that occupied by the train 1s

compelled to give the safety indication before
the distant signal at-the rear end of the block
in advance of the train can give the indica-
tion'of two blocks clear in contrast with the
construction just described and shown in Fig,
18, in which the circuits for putting the home
sional of the second block in advance to

‘“safety ” were first put in condition to move . °

that home signal to the safety position and
then the distant signal at the rear end of
the block in advance of the train was moved
to the safety position. This arrangement

‘diminishes the number of points of the relay O

and adds the commutator-brush 9, and slightly
varies the circuits. 1 have also shown in Fig.
14 a modified arrangement of circuits for con-

‘trolling a single three-position signal, this

arrangement dispensing with- the separate
brake-clutches C and C’ and replacing them

by a single brake-clutch C* and replacing the .

commutator-brush 8 by the commutator-brush

9, and otherwise slightly varying the circuits.’

110
11g
120
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“cuit to put the movable brush J against the

16

In this construction the erifrance of a train into |
the block in rear of the block A will cause the -
signal at the rear end of the block A’ to give the |
one-block- clear indication, providing there is ;

no train in the block A’, and similarly the en-

trance of a train into the block A will cause the

signal at the rear end of the block A* to give
the one- blcck-clea,r indication, providing there
is no train in the block A%. The presence of a
train in the block in rear of the block A will
cause the front coils P of the home and rear

blocks front relay at the front end of the block

A to attract the armature-lever p as a result of.
the connecting with the rails of the block Ain

multiple of the coils of the home-signal rear
relay and distant-signal rear relay at the rear
end of the block A, as heretofore described.
The closing of the contacts p ¢ will cause the
signal at the rear end of the block A’ to give
the one-block-clear indication, closing a cir-

commutator, and the movable brush f will
be held against the commutator by the ad-
vance track - battery B® as heretofore de-

scribed, and the mcvablc brush Fwill energize
the rela;y coils S by the following circuit:
- from the main battery B by wire 42, mov-

able brush 7, fixed brush 1, wires 51 52 coils

D, wire 53, brushes 15 186, and wire 45 back

30

tc battery, and inmultiple mth the rclay-—coﬂs

S through the holding-clutch coils D by a path

branchmt:r from the cir cuit just described at

~ the wire 51 through the wire 56, clutch-coils

35

40

--rear-—rcla,y coils G and H in series.

D, -.and wire 55, back to wire 53 cf the circuit

just described.” The encrglzatlon of the re-
lay-coils S opens-the contacts ¢ # and §* » and

closes the contacts s’ £, and then the advance.

track-battery B’ maintains themovable brush
-/ against the commutator by ‘a circuit, as
above described, through the home - swnal
The clos-
ing of the contacts s’ # completes a motor-cir-
cuit, as above described, and the holding-
cluteh circuit having becn already closed- the
signal is moved to the one-block-clegr posi-
tion, and at the conclusion of this movement

the ‘motor - circuit is opened, as above de-

scribed, and the commutator K comes to rest

| with the brushes onthe.line marked ** 1 block

..55

clear,” and the signal is held in the one-block-
clear position by-the continued energization
of the holding-clutch coils D, while the con-
tinued energization of the relay-coils S pre-

‘vents the closing of a motor-circuit to further

actuate the signal. When the commutator

reaches the IJOSItIOIl 1n which the brushesare

on the line marked ‘‘1 block clear,”as aboye
described, the relay-coils O will be energized
by the follcwmo' circuit closed at the brush D
from the main battery B? by ‘wire 42, mov-

able brush £, brush 2 wire 79, rclav-ccllsO
wire 80, contacts « ', wires 81 45, -back to

battery. -The energlzatwn of the rela ~colls

O opens the contacts o 0¥ and ¢’ b* and closes

65 the ccntacts a* &, and the closing cf the con- | block-clear mdlcatlcn, prowdmtr there is no

scribed.
energizes the rclav-—cclls O, thereby closing .

'754,_362

tacts «° §° connects the full power of the track-

battery B to the rails, and in consequence

thereof the signal at the rear end of the block
A would give the two-blocks-clear indication.
The circuit whcrcbv the full power of the
track-battery B is connected to theriils is as

fc][cws from battery B by wire 82, contacts

b* &, wire 27, front coils P of the home and

rear blocks front relay, wire 62 to upper

rail, and also in multiple thercwwh from the
wire 27 by wire 83, brushes 6 7, wire 84, front
colls T of the hcmc—-block front relav, wire
85, brushes 8 9, wires 86 62; to upper- rail and
from the lower rail by wires 65 64 back to

‘battery, the current flowing also thr cucrh the

30

back coils Q and U of these- relays in multi- :

ple, as before described. The means whcrcbv
the signal at the rear end of the block A is

caused £0 give the two-blocks-clear indication

‘will appear from the following description of
the operation of similar circuits for the sig--
‘nal at the rear end of block A’.

The front re-

lays P Q and T'Uwcle now connected~in mul--

tiple with the rails in a circuit having the

full power of the track-battery B, as before

described, the contacts » ¢ remaining - clcsedr
and the armature-_-levcr » and back contact »*

90

remalining closed. When the train enters the

block A, the contacts Y will continue closed
and the contacts uw ' will be opened, the en-
trance of the train into the block havmcr re-

95

moved the joint resistance of the coils of the -

home-signal rear relay and distant-signal rear
relay at the rear end of block A, as hcfcrc de-
The opening of the ccntfmts w ¢t de-

the ccntacts a" 0" and o and opening the
contacts ¢’ °. The power applied to the r ails
through the front relays in multiple is now
aItcred to that of a part, shown as two cells
in multiple, of the track-battery B, the cur-
rent now flowing from this part of thc battery

through the Wrrc 26 and contact §* to the ar-

maturc lever &® and from this armature-lever
@, as before described. The closing of the
contaets 2 b connects the dlsta,nt-swnal rear-
relay coils K in multiple with the home-signal
rear-relay coils G H to the rails of the block
A, the part of this cirenit from rail to rail be-
ing as follows: from the upper rail, by wires
38 36, contacts p ¢, wire 37,Jbrushes 5 4, wire
88, contacts &' 6", wire 60, distant-signal rear-
relay coils K, wires 61 39, to lower rail, and

in multiple therewith by a path branching
from the wire 37, by the wire 40, through the

home-signal rear-relay coils G and H and wire
39, to the lower rail. The joint resistance of
the home-signal rear-relay coils G and H and

the distant-signal rear-relay coils E is such

that when they are connected in multiple with
the rails the home and rear blocks tront—relay

“coils P’ will attract the armature p’, and the
closing of the points p’ ¢/ will cause the signal

at the rear end of block A? to give the one-

100
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~ the full power of
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25
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- 35
- the rear end of the

40

45

. motor:

59

6o

~ cuit is completed through the brake-coils C* |

65

~the rear end of the block A* has

-to move it to

‘gization of the coils S ¢l

‘This circuit completes

754,369

‘train in the block A%, as before described, and

this will connect to the rails of the block A’

the advance track-battery
B* with the front relays P Q and T' U in
multiple, as above described, relative to the

track-battery B and front relays P Q and T U, |

and the distant-signal rear-relay coils E will

then attract their armature, closing the con--

tacts ¢ ¢ and causing the actuation of the mo-
tor to put the signal at the rear end of the block
A’ to the position indicating two blocks clear,

~and the commutator K will. be advanced so

that the brushes will be on the line marked
2 blocks clear.” Should the block A? be-
come occupied by a train after the signai at
given the
one-block-clear Indication and the
the rear end of the block A’ has given the two-
blocks-clear indication, the signal at the rear
end of the block A? wi]l go to ““danger?” be-
cause of the shunting of the track-battery cir-
cuit, whereby the home-signal rear-relay coils
G’ H' are energized and the movable brush #’
held against the commutator, and the_mov-
able brush #’ will fal] away from the commu-
tator, opening the circuits of the relay-coils

‘O"and S’ and of the holding-clutch D', and
the signal is now free to go to ““danger” un- |

der the influence of itg counterweight. The
deénergization of the relay - coils O’ opens
the circuit, whereby the full power of the ad-
vance track-battery B’ is connected to the
rails, and in consequence thereof the distant-
signal rear-relay coils E will fajl to hold up
their armature, and the contacts ¢ ¢ will open
and ¢ ¢* will close. Thereupon the signal at
block A’ may move from
the two to the one block clear position under

theinfluence of itg counterweight. Beforede-

scribing this operation I will first describe the
means whereby the signal at the rear end of
the block A?is forced by the motor to the

danger position should jts counterweight fail
and the commutator

“danger,” _
of this signal is rotated to bring the brushes
on the line marked “Danger.” The desner-
oses the contacts «°
¢", completing the following circuit.for the
from the advance main battery B,
through motor M’, wire 57', contacts s* £, wire
75, brushes 17’ 16’, wire 45', back to battery.
the revolution of the
commutator from the one-block-clear position
to the danger position, the commutator mov-
Ing forward through the intermediate posi-

tions **2 blocks clear”and *“2 to 1 block clear”

and the motor-circuit being finally opened at

the brushes F' F', as before described. As
the signal approaches nearly to the danger po-
sition, whether forced thereto or motving un-
der the influence of jts counterweight, a, cir-

to retard the movement of ‘the signal, as fol-
lows: from the main battery B, through wire

42, brush #’, back contact g', wire 76’ brush

opened at the brush 18'. . _
K'in its movement passes the two to one block

Signal at

| of the advance opposing

of block A? and

| accompl

sition,) plate 155

"coils C*, wire 90, _
such wire, brush 18, wire 91, eon--
and wire 45, back to battery. This -
closed during the movement of .the
‘signal from the two-blocks-clear to the one-

19'-of brake-clutch commutator J ® plate 156

of such commutator, wire 89, metallically

| connected with such plate, brake-clutch coils

C’, wire 90/, |
', wire 91, contacts
wire4d’, back to battery.

_ ‘ €,
Thiscircuit is finally

clear position and moves toward thedanger po-
sition the cireuit for the home-block front relay
T" U’ is opened at the brushes 7’ and 9', restor-
ing it to its normally deé@gized condition.
At the same time that the commutator opens
the circuit of the home-block front relay T
U’, as above described, it closes g eircuit for

the advance opposing battery B® through the

brushes 11’ 10, and this circuit remains closed
for a short interval sufficient to effect the
movement of the

a cireuit is simultaneously closed through the
brushes 11’ 12/, which connects the full power

rails of the block A for the purpose of pro-
viding a circuit which will when the train
leaves the block A? assure the movement of
the armatures of the front relays at the front
end of the block A*to their rearward posi-
tlons, as heretofore described relative to Fig.
16.  The circuit elosed through the brushes
11" 10" is as follows: from one cell of the op-
posing battery B®, through wire 31’, contacts
w’ v, coils V', wire 392/,
72" 41, back to battery: The circuit closed
through the brushes 11’ 12', including the full
power of the opposing battery B’ and apply-
iIng that power to.the rails of the block A%
- . ; as fol-
_ _ eontacts
'y coils V', wire 32', brushés 11’ 12’, wire
33', contacts s° 7/, wires 34" 38, to upper rail
_ from lower rail of block A%
by wire 89', coils H', and wire 41’ , back to bat-
tery. As before described, the closing of the
contacts ¢ ¢ and the opening of the contacts

¢ ¢ left thesignal at the rear end of the block
A’ so that it could move from the two to the
clear position under the influence

one block
of its counterweiglit, and this movement is
ished under the contro] of the retard-
Ing action of the brake-clutch (1 and the for-
ward movement of the motor.
for the brake-clutch C* is
tacts ¢ ¢* and is as
battery B?,

J, fixed brush 1, wire 51, brush 20 of brake-

closed at the con-
follows: from the main

17

armature of the relay VV W’
| and is then opened at the brushes 11’ 10’; but

brashes 11’ 10, wires’

through wire 42, movable brush

As the commutator

75

30

battery B® with the -

9o

95

I0QC

o3

110

115

The circult

clutch commutator J?, (the brake-clutch com. _

mutator J° being in the two-blocks-clear po-

39, metallically connected tosuch plate, clutch-
plate - 154, metallically con-
nected to
tacts & ¢,
circuit is

of such commutator, wire

1235
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“closed by the opening of

10

The motor circuit, is
the contacts ¢¢ and
the consequent déenergization of the coils o,
and the holding-clutch coils D are also déen-
ergized by the opening of the contacts ¢ €.
The motor-circuit is from the main battery
B2, through motor M, wire 57, contacts & 7/,
wire 75, brushes 17 16, and wire 45 back to
battery. The circuit for the holding-clutch

block-clear 'pasiﬁt}n.

eoils D remains open until the commutator

K has been moved by the motor nearly to
the two to one block clear position, and 18
then closed through the brushes 15 16, as fol-
lows: from main battery B, through wire 42,
movable brush £, fixed brush 1, wires 51 56,
holding-clutch coils D, wires 55 53, brushes

15 16, and wire 45, back to battery. The me-

20

.30
- bya

e

-8, wire 93, brushes 15
-35.10

~_coils S opens the motor-circuit-at the contacts .
gl ; but the motor-circuit is simultaneously
~ temporarily closed and finally

chanical operation whereby the retarding
movement of the brake-clutch. C* in connec-
tion with the forward movement of the motor

canses the signal to attain the one-block-clear

position with the holding -clutch armature

D has been already de-
_ holding - cluteh coils D
have been energized and just before the signal

‘reaches the one-block-clear position the brake-

olutch commutator J® opens the circuit of the
brake-clutech coils C* at the brush 20.. At
the same time that the holding-clutch
are energized the relay-coils S are energized
circuit closed at the brushes 1516, as tol-

lows: from main battery B®, by wire 42, mov-

‘able brush 7, tixed brush 1, wires 51 52, coils
16, and wire 45, back

to battery. The energization of the relay-

opened at the

brushes ¥ F, as betore described. When the
train enters the block A’ or leaves the block

A at a siding, the circuits under the con-

trol of which the movement is effected of the
signal to the danger position are the same

" whether the signal and commutator K are at

<0

5%

60
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the two-blocks-clear position or the signal is
at the one-block-clear position and the com-
mutator K at the two to one block clear posi-
tion. When the train leaves the block A at
a siding, it removesfrom a circuit, such ashas
been described relatively to the block A’, the
shunting action of its wheels and axles and
permits the current of the opposing battery
at the rear end of the block A to assure the
.opening of the
ihe contacts « 2, and the opening of the con-

tacts » ¢ opens the track-circuit of the home-

_signal rear relay G H, and the movable brush

£ leaves the commutator K, opening the cir-
cuits of the relay-coils S and the clutch-coils
D, and the signal isnow free to go to ‘“danger”
under thé influence of its counterweight, re-
tarded in its movement by the brake-clutch

closed at the

C? throughthe following circuit,

back contaet ¢ and brake-clutch commutator-
battery B, through

brush 19: from the main

coils D

contacts » ¢ and the closing of

T

k3

‘and wire 45, back to battery.

| the block A’, its wheels
‘the current of the track-battery B® through

the opposing battery B,

wire 32, brushes 11 12, wire
‘yail, through wire 39, coils H,

eircuit corresponds

tant-signal rear relay

%54, 362

wire 42, movable brush
wire 76, brush 19, commutator-plate 155, wire
89, coils of brake-cl uteh C, wire 90, commuta-
tor-plate 154, brush 18, wire 91, contacts ¢ ¢,
A motor-circuit
is also closed at the contacts s' ¢, ‘which com-
pletes the revolution
t6 the danger position, and would force the
signal to ‘*danger” if its counterweight failed
to move it to “*danger,” as above described,

“and as the brush 10 meets the break in its com-

mutator-plate and 1s joined to the brush 11 the
tollowing circuitis completed: fromone cell of
by wire 31, contacts
w' @, coils V,wire 32, brushes 11 10, wires 7241,

f, ‘back' contact g, .

70

of the main commutatot

75

30

back to battery. This causes the coils V toat-
tract their armature and closes the contactsviv

and the full power of the opposing battery B’ is

applied to the rails of the block A’ when the
brushes 11 and 12 are connected by the com-
mutator, the part of this cireunit to and from
the rails being as |

wires 34 and 38, to upper rail and from lower
and wire 41,

back to battery. It will be observed that this

of the opposing battery B, and the function
of this circuit s to assure the opening of the

to that already described

| tollows: from the opposing -
battery B', by wire 78, contacts w v, coils V,
33, contacts s"7.

Q0

95

contacts ' ¢ and the closing of the contacts

0 ° and the consequent: restoration of the
signal at the rear end of the block A% to “‘dan-
ger,” which was put to the one-block-clear po-
sition when the train entered fhe block A.
Should the train pass from the block A 1nto

the home-signal rear relay G H and the dis-

K cause the operation above described, except
that the train being in the block A’ would pre-
vent the opening of the contacts ' ¢’ and clos-
ing the contacts w0 b, assured by the action of

‘the opposing battery B', as above described,
until the train left the block A’

Tt isevident that various modifications other

“than those shown and above described may be

‘nade in the construction and arrangement of
the various circuits and apparatus within the
spirit and scope of miy invention. -

- What I claim, _and“ desire w-secure'ﬁy'Let-

ters Patent, 1s—

- 1. The combination,
means counterweighted to go to danger, of ac-
tuating mechanism therefor,a clutch control-

ling the movement to clear and clear indica~

tion and having a movable part, and moeans
connecting the actuating mechanism and the

‘signal-indicating means and including a part
' fulerumed on

the movable part of the clutch,
the counterweighted signal-indicating means

and axles would shunt

E and by thus causing
the movable brush f to leave the'commutator

with 'sighall-ﬁindicating '
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heing free to go to danger independently of

the actuating mechanism when the clutch is
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released, and the actuatmo' mechamsm con-
trolling the swnal—mdmatmﬂ' means to force

the mdlcatmo' means to dano*er should the

clutch or counterwelght fail.

2. The combination, with signal-indicating
means counterwelghted to go to danger, of ac-
tuating mechanism therefor, a clutch control-
ling the movement to clear and clear indica-
tionand having a movable part, and means
connecting the actuating mechanism and the

signal- mdmatmﬁ' means and including a part
fulerumed on the movable part of the clutch,
the counterweighted signal-indicating means
being free to go to danger mdependentl of
the actuating mechamsm when the cluteh is
released, the ¢ actuating mechanism controlling
the swnal indicating means to force the da,n-
ger indication should the counterweight fail

and the actuating mechanism controllmo' the

movable part of the clutch to ferce the clutch
into engaging position. |

3. The combination, with mgnal—mdlcatmg
means, of actuating mechamsm therefor, a
clutch controlhng the movement of the mdl—-
cating means and having a part pivoted on a
stationary fulcrum and a cross-lever having 2
movable fulcrum on such pivoted part of the
clutch and connected to the actuating mech-
anism and the indicating means.

4. The combination of signal - indicating
means counterweighted to go to danger, actu-
ating mechanism therefor a clutch controlling
tihe movement of the mdlcatmcr means and
having a part pivoted on astatlonary fulerum,

and a, cross—lever having a movable fulerum. |
‘on such pivoted part of the clutch and con-

nected to the actuating mechanism and to the

signal-indicating means, the counterweighted

signal - mdlcatmg means being movable  to
danger independently of the actu.atmcr mech-
anism by actuation of the eross-lever when

_ the clutch is released.

" clearindication and including a pivoted clutch-.

50
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5. The combmatmn, Wlt-h swnal-lndlcatmg
means, of actuating mechanism therefor, a
clutch controlling the movement to clear and

lever, and means connecting the actuating
mechanism and -the signal-indicating means
and including a part fulerumed on the . pivoted
clutch-lever, the pivoted clutch—lever being
freely movable to - permit the danger mdlca—
tion when the clutch 1S released.

6. The combination of signal - mdmatmg-

means counterweighted to go to danger, actu-
ating mechanism theretor a clutch controlling
the movement to clear and clear indication
and including a pivoted clutch-lever, and
means connecting the actuating ‘mechanism
and the signal-indicating means and including

a part fulcrumed on the pivoted clutch- Iever
the counterwewhted signal-indicating means
being free to swing the clutch-lever on its

"pwot and go to danger independently of the

actuating mechamsm when the ciutch-lever is
released.

19

7. The combination of swnal mdwatmg

means counterweighted to go to danger, actu-

ating mechanism therefor, a clutch controlhncr

the movement to clear and clear indication

and a cross-lever having a movable fulerum

on the clutch and connected to the actuating
mechanism and to thesignal- mdlcatmo*means

70

the counterweighted swna,l mdma,tmﬂ‘ means

being free to go to dancrer mdependently of

the actuating mechanism by actuation of the
cross-lever when the clutch isreleased, and the

75

actuating mechanism controlling the signal-
mdleatlng means through the cross-lever-to -

force the danger 1nd10at1011 should the coun- |
terweight fall +

8. The combination, with swnal-mdma,tma'
means, of actuating mechamsm therefor, a
clutch controlling the movem ent to clear and

clear indication and including a pivoted clutch-

lever, and a cross-lever fulcx umed on the
clutch-lever and connected to the actuating
mechanism and to the signal-indicating means.

9. The combination of.

ating mechanism ther efor a cluteh control-

30

signal - indicating -
means counterweighted to go to danger, actu-

Qo

ling the movement to clear and clear indica- =~
tion and including a pivoted clutch-lever, and
a cross-lever fulerumed on the clutch- lever* .

| and connected to the actuating mechanism
- and to the signal-indicating means, the coun-

terweighted swna,l mdlcatmcr means being
free to swing the clutch-lever on its pivot and
20 to dancrer independently of the actuating
mechanism when the clutch-lever is released.
10. The combination of signal-indicating
means counterweighted to go to danger, actu-
ating. mechanism therefor, a clutch control
hng the movement to clear and clear indica-
tion and including a pivoted clutch-lever, and

a cross-lever fulecrumed on the cluteh-lever

95
IIOO
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and connected to the actuating mechanism

' and to the signal-indicating means, the coun-
terweighted swnal mdlca,tmw means bheing

free to SWIng the clutch-lever on its pivot and

go to danger independently of the actuating

mecha,msm when the clutch-lever is released |

IIO

and the actuating mechanism controlling the .

clutch-léver'through the cross-lever to SWing
the clutch-lever into engaging position.

11. The combmatlon of 31gnal indicating

Ixs

meahs counterweighted to go to danger, actu- |

ating mechanism' therefor, a cluteh cont1 0l-

ling the movement to clear and clear indica-
tmn and including a pivoted clutch-lever, and
a cross-lever fulerumed on the clutch-lever

120

and connected to the actuating mechanism

and to the signal-indicating means, the coun-

terweighted mgnal 1ndicating means being |

1ree to swing the clutch-lever on its pivot and

go to danger independently of the actuating
mechanism when the clutch-lever is leleased

and the actuating mechanism controlling the
signal-indicating means through the eross—-le-

ver to force the danger indication should the _

counterwelght fail.

125
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- counterweight fa,ll and the actuating mech- |
‘means counterweighted to:go to dan oer, means
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~ danger independently of the actuating means
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12. The combination of signal- iudica,tinﬁ'

means counterweighted to go to danger, actu-

ating mechanism therefor a clutch control-

hnﬂ* the movement to clea,r and clear indica--

tion and including a pivoted clutch-lever, and

a créss-lever fulerumed on the clutch-lever
and connected to the actuating mechanism

and to the signal-indicating n.eans, the coun-
terweighted signal - mdlca,tmﬂ means being
free to swing the clutch-lever on its pivot and
20 to d‘mﬂ'er independently of the actuating

mechambm when the clutch-lever is 1'eleascd :

the actuating mechanism controlling the sig-
nal- mdlcatlnﬂ' means through the cross-lever
to force the danger 1ndlcatlon should the

anism controllmﬂ' the cluteh-lever throucrh the
cross—lever to swing the clutch 1ever into. en-
gaoing position.

13. The combination of swnal 111(110&131110‘
means counterweighted to go to danger, means
for actuating the same, and a clutch control-
ling the mwement to clear and clear 1ndica-
tion and comprising a pivoted clutch-lever
coacting therewith, and a stationary retaining

and releasmcr part therefor, the means for,

actuating the sienal-indicating means being
held by the Woted clutch-lever in operative
condition to pu.t the signal- indicating means
to safety when the pivoted clutch- lever 1S
held by the stationary part, the counter-
wewhted signal-indicating means being free

to swing the clutch-lever away from the sta-

tionary part and go to danger independently
of the actuating means when the clutch 1s not
held by the stationary part, and the actuating
means controllmo' the clutch-lever to swing
the clutch-lever into engaging [)0‘31131011 rela-
tively to the stationary part.

14. The comhination of signal - indicating

for actuating the same, and a clutch control-
ling the movement to clear and clear indica-

tion and comprising a stationary electromag-

net and a pivoted clutch-lever carrying an
armature, the actuating reans being held by
the clutch-lever in operative condltlon to put

the signal-indicating means to safety when the |
clu tch-electromawnet is energized, the coun--|

terweighted SIgnal indicating means being
free to swing the clutch-lever armature away
from the stationary electromagnet and go to

when the clutch- electromagnet 1s deénergmed

and the actuating means controlling the clutch-.
lever to force the clutch-lever armature into

engaging position relatwely to the statlonm'y
electromaﬁnet

15. The combination of swnal indicating

means counterweighted to go to danger, means

~for actuating the same, and a clutch control-

65

ling the movement to clear and clear indica-

tion and comprising a pivoted clutch-lever

and a stationary retaining and releasing part
therefor, the means tor actuatlnﬂ' the si crnal-l n-

| held by

WB4,362

dicating means being held by the cluteh- leﬁer

in operative condltmn to put the signal-indicat-

ing means to safety when the c]utch—lever s
the stationary part, the counter-.

Welo‘hted signal-indicating means being free

to swing the clutch- lwer away from the sta-

tionary part and go to danger independently

of the actuating means when the clutch is not
the stationary part, the actuating
means controlhntr the signal-indicating means

held by

to force the danger' indication should the

counterweight fail, and the actuatino' means

controllmw the c]utch lever to swing the
clutch- lever into engaging posmon relatlvely
to the stationary part. .~

16. The combination of - swna,l-lndlcatmcr

70

75

80

for actuating the same, and a cluteh control- .

ling the movement to clear and clear indication

and comprising a statmnarv electromagnet;
and a pivoted clutch-lever carrying an arma-
ture, the.actuating means being held by the
clutch-lever in operative condition to put the
signal-indicating means to safety when the
clu tch—electromaﬂ"net is energized, the counter-
weighted swnal-mdlcatlnﬂ' means being free
to swing the clutch-lever armature away from
the stationary electromagnet and go to danger
independently of the actuating means when
the clutch-electromagnet 1s deenera'lzed the

‘actuating means GOIltI'OlllI]O‘ the swnal-—mdl-

cating means to force the danwer 1ndlcat10n
should the counterweight tail, a,nd the actuat-
ing means controiling the clutch—lever toforce
the clutch-lever armature into engaging posi-
tionTrelatively to the stationary electr omagnet.

9©
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100

17. The combination of signal- mdlcatmc’ '

means counterweighted to go to danger, actu-
ating mechanism theretor 2} plvoted clutch-
Iever a releasable holding part for the clutch-
lever located at a point distant from the pivot
of the clutch-lever, and means connecting the
actuating mechamsm and the signal- mdlcat-

ing means and including a part fulerumed . -

on the clutch-lever in pr 0311111135? to the pivot
of the clutch-lever. |

" 18. The combination of swnal-—mdlmtmo'
means counterweighted to go to danger, actu-
ating mechanism therefor , a
Jever c carrying an armature located at a dis-

tance from the pivot of the clutch-lever, a

clutch-electromagnet céoperating with such

-armature, means connecting the actuating
-mechamsm and the sw'nal-:mdlcatmﬁ' means
and including a part fulerumed on the clutch-
lever in proximity to the pwot of the clutch-

lever

19. Ther combm?mon of swnal—-lndlcatmﬂ'-

means counterweighted to oo to danger, actu-
ating mechanism there for, a clutch including

a pwoted clutch-lever, and means connecting -

the actuating mechfmls:m and the“mgna,l-mdl-

cating means and including a part fulerumed

on the clutech-lever with the direction of thrust

of the caunterwemhted signal - mdlcatlnﬂ' .

a pivoted clutch-
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means upon the clutch-lever at such fulerum |

~ nearly parallel to a line joining the center of
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such fulerum and the pwot&l center of the
cluteh-lever.

20, The combination of ‘signal-indicating
means counterweighted to go to danger, actu-

ating mechanism ther efor, a plvoted cluteh-

lever carrying an armature a clutch-electro-
magnet codperating with such armature, and
means connecting the actuating mechanism
and the signal-indicating means and including
a part tulcrumed on the eluteh- lever with the
direction of thrust of the counterweighted
signal-indicating means upon the clutch- Jever
at such fulerum, nearly parallel to a line join-
ing the center of such fulerum and the pwotal
center of the clutch-lever.

21. The combination of signal- indicating
means counterweighted to go to danger, actu-
ating mechanism th@refor a pivoted clutch-
lever a releasable holding part for the clutch-
lever located at a point dlstant from the pivot
of the clutch-lever, and means connecting the
actuating mechanism and the signal- mdlca,tmﬂ'
means and including a part fulerumed on the
cluteh-lever in proximity to the pivot of the
clutch-lever with the direction of thrust of
the counterweighted signal-indicating means
upon the clutch- lever at such fulecrum nearly
parallel to a line joining the center of such
fulcrum and the pivotal center of the clutch-
ever

92. The combination of - signal - 1ndlcat1n0'
means counterweighted to go to danger, aotu—

ating mechanism therefor a pwoted clutch-'

lever carrying an armature located at a dis-
tance from the pivot of the clutch-lever, a
clutch-electromagnet codperating with such

-armature, and means connecting the actuating

mechamsm and the signal - 1nd10atmcr means

~and including a part fulcrumed an the cluteh-

5o
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lever in pm:s.umtyf to the pivot of the clutch-
lever with the direction of thrust of the coun-

terweighted signal-indicating means upon the

clutch- lever at Such fuleram nearly parallel to
a line joining the center of such fulecrum and
the pivotal center of the clutch-lever.

23. The combination of signal-indicating
means counterweighted to go to danger, actu-

ating means ther etor a; clutch controlling the

movement to clear and clear indication and q
lever connection of the indicating means and
actuating means pivotally connected to the
clutch and pivotally connected to the indicat-
ing means and pivotally connected to the actu-
ating means, such clutch and lever connection

bemcr freely movable to permit the danger in-

dlcatlon when the clutch is released.

24. 'T'he combination of signal-indicating
means counterwelghted to go to danger, an
actuating part therefor a cluteh controlhnﬁ'
the movement to clear and clear indication

~and including a pivoted clutch-lever, a Cross-

03

lever fulcrumed on the clutch-lever, a con-
necting-rod pivotally connected to the Cross-

lever and connecting the same to the actuating
part, and an actuating-rod connected to the
signal-indicating means and having a pwotal
connection with the cross-lever.

95. The combination of signal- mdlcatmcr
means counterweighted to go to danger, an

‘actuating part therefor, apivoted ¢lutch-lever,
‘a releasable holding part for the clutch-lever.
located at a point ch%tant from the pivot of the

clutch-lever, a cross-lever fulerumed on the
clutch-lever in. proximity to the pivot of the

clutch-lever, a connecting-rod pivotally con-

nected to the cross-lever and connecting the
same to the actuating part, and an actu‘ttmo'—-
rod connected to the signal-indicating means
and having a pivotal connection with the cross-
lever. -

26. The eombination of signal- mdlca,tmcr
means counterwelghted to go to danger, an
actuating part therefor, a pivoted cluteh-lever
carrying an armature located at a distance
trom the pivot of the clutch-lever, a clutch-

electromagnet cooperating with such arma-

ture, a cross-lever fulecrumed on the clutch-
lever in proximity to the pivot of the clutch-
lever, a connecting-rod pivotally connected to
the cross-lever and connecting the same to the
actuating part, and an actuating-rod connected

o1
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to the signal-indicating means and having a

pivotal connection with the cross-lever.

27.-The combination of signal-indicating
means counterweighted to go to dancrer an
actuating part therefor a clutch mcludmg ;)
pivoted clutch-lever a, cross—-lever fulerumed
on the clutch-lever, a connecting-rod pivotally
connected to the cross-lever and pivotally con-
nected to the actuating part, and an actuating-
rod connected to the sw‘nal-mdlcatmo' raeans
and pivotally connected to the cross-lever with
the direction of thrust of the counterweighted
signal-indicating means upon the clutch- lever
at “such fulerum ) nearly parallel toa line join-

‘Ing the center of such fqlcrum and the plvotal

center of the clutch-lever.
28. The combination of smnal mdlcatmﬁ'

means counterweighted to go to danger, an

actuating part thereior a pwoted cluteh-lever
carrying an armature, a clutch-electromagnet
codperating with such armature, a cross-lever
fulcrumed on the clutch-lever, a connecting-
rod pivotally connected to the croes—-lever and
connecting the same to the actuating part, and
an actuating-rod connected to the signal-in-’
dicating means and pivotally connected to

the cross—lever with the direction of thrust of

the counterweighted signal-indicating means
upon the clutch-lever at such fulerum nearly

parallel to a line joining the center of such
fulerum and the pivotal center.of the clutch-

lever,

29. The combination of swnal mdmatlno*_ |

means counterweighted to go to danger, an

actuating part therefor, a plvoted clateh- lever _

a releasable holding part for the clutch-lever
located at a point ‘distant from the pwot of

- 95
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the clutch-lever, a cross-lever fulernmed on

" the clutch-lever in proximity to the pivot of

I0

the clutch-lever, a connecting-rod pivotally
connected to the cross-lever and connecting
the same to the actuating part, and an actuat-
ing-rod connected to the signal-indicating
means-and pivotally connected to the cross-
lever with the direction of thrust of the coun-
terweichted signal-indicating means upon the
clutch-lever at such fulerum nearly parallel
to a line joining the center of such fulerum

-and the pivotal center of the clutch-lever.
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30. The combination of signal-indicating
means counterweighted to go to danger, an
actuating part therefor, a pivoted clutch-lever
carrying an armature located at adistance from
the pivot of the clutch-lever and a clutch-elec-

tromagnet covperating with such armature, a

cross-lever fulerumed on the clutch-lever in
proximity to the pivot of the clutch-lever, a
connecting - rod pivotally connected to the
cross-lever and connecting the same with the
actuating part, and an actuating-rod connected
to the signal-indicating means and pivotally
connected to the cross-lever with the direction
of thrust of the counterweight of the signal

~upon the clutch-lever at such fulerum nearly

parallel to a line joining the center of such
fulerum and the pivotal center of the clutch-
lever. | - _

31. The combination of signal-indicating
means counterweighted to go todanger, a ro-
tating actnating part. therefor, connecting
mechanism from the actuating part to the

counterweighted signal-indicating means ar-

ranged to impart a backward thrust to the ro-
tating actuating part when the signal-indicat-
ing means is in safety condition and a selt-
locking mechanism locking against backward
movement of the actuating part but permit-
ting forward movement thereof.

39. The combination of signal-indicating

means counterweighted to go to danger, a ro-
tating actuating part therefor, connecting

“mechanism from the actuating part to the

counterweighted signal-indicating means ar-

ranged to impart a backward thrust to the ro-

RO

tating actuating part when the signal-indicat-
ine means is in safety condition and also to
impart a backward thrust to the rotatingac-
tuating part when the signal-indicating means
is in danger condition by any tendency tomove
to safety, and a locking mechanism for pre-

~venting backward movement of the actuating

$5

1)

part from either of such thrusts.

38. The combination of signal-indicating
means counterweighted to go to danger, a ro-
tating actuating part therefor, connecting
mechanism for the actuating part to the
counterweighted signal-indicating means ar-
ranged to impart a backward thrust to the ro-
tating actuating part when the signal-indicat-
ing means is in safety condition, and a pawl
having a stationary pivot and a ratchet fixed

754,362

arranged to coact with the pawl to prevent
backward movement of theactuating part but
permit forward movement thereof. |

34. The combination of signal-indicating
means counterweighted to go to danger, a ro-
tating actuating part therefor, connecting
mechanism from the actuating part to the
counterweighted signal-indicating means. ar-

ranged to impart a backward thrust to the ro-

tating actuating part when the signal-indicat-

| ing part when the signal-indicating means s
| in danger condition by any tendency tomove
to safety, and a pawl and ratchet for prevent-

from either of such thrusts. |

means. and signal-actuating means, of a part
l moving with the signal-indicating means in its
movement to clear, and means for controlling
the power-supply of the actuating means-.and
including power - discontinuing means, such
| power-discontinuing means being controlled
by the part moving with the signal-indicat-

36. The combination,with signal-indicating
means and electrically-controlled signal-actu-
ating means, of a part moving with the sig-
nal-indicating means in its movement to clear,
and current - controlling means including a
pivoted circuit-opening lever controlled by the
part moving with the signal but movable inde-
pendently thereof in its circuit-opening move-
ment, such current-controlling means control-
ling the signal-actuating means.

37. The combination with signal-indicating

wheel moving with the signal - indicating

controlling means for the signal - actuating
means including a pawl-lever controlled by
such ratchet-wheel but movable independently
thereof. ' -

38. The combination,with signal-indicating
means and electrically-coritrolled signal-actu-
ating means, of a ratchet-wheel moving with

clear, and current-controlling meansincluding
a circuit-opening pawl-lever controlled by
such ratchet-wheel but movable independently
thereof in its circuit-opening movement, such
current-controlling means controlling the sig-
nal-actuating means.

39. The combination of signal -indicating
means, 2 part moving with-the signal-indicat-
ing means in the movement to clear, a lock-
ing mechanism for such part, and means for
starting and continuing the actuation of the
/ signal-indicating means independently of the
locking mechanism and- completing and dis-

_ing backward movement of the actuating part

ing means but being movable inraependently
thereof in its power-discontinuing movement. -

means in its movement to clear, and power-

the signal-indicating means in its movement to

continuing the actuation of the signal-indicat-:

| upon the roté,fing actuating part with its teeth 63

70

75

ing means is in safety conditionand also to im-
part a backward thrust to the rotating actuat- -

30

35. The combination, with signal-indjcating

9e

05

100

means and signal-actuating means,of aratechet-

]:65

110

IIIS

120

125
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ing means subject to the control of the lock-
ing mechanism. |

40. The combination of signal - indicating
means counterwelghted to go to danger, 2 mo-
tor connectea thereto, a part moving with the
signal-indicating means in the movement to
dear locking mechanism for such part, the

~ lochmcr mechamsm being constructed Lo lock
the sw*nal indicating means against going to

1O

20

30

danger by its counterwelght but not to oppose -

the movements of the motor to put the signal-
indicating means to safety or danger, and mMo-
tor-contr 0111110* means for stm'tmcr and actuat-
ing the motor independently of the locking
mechanism and completing the movement
tnereof and discontinuing the power-supply of
the motor by the lockmﬂ' engagement of the
locking mechanism. _

41. The combination of signal-indicating
means, an electromotor therefor a part mov-
ing WIth the signal-indicating means in the

"movement to clear a lockmcr mechamsm for

such part, and means for energizing the elec-
tromotor independently of the locking mech-
anism and continuing the energization thereof
subject to the contr ol-of the lockma' mechan-
ism and for deénergizing the electromotor by
the locking enﬂ'aﬂ'ement of the locking mech-
anism. -

49. The combmatlon of signal - -indicating
means, a motor therefor, aratchet—wheel Mov-
ing with the signal—-indicatinﬂ' means in the
movement to clear, a pawl adapted to engage

- with the teeth of the ratchet-wheel, and elecﬂ

35

tric-circuit make-and-break devices for start-
ing and actuating the motor independently of
the pawl and completing the movement of

- the motor subject to the control of the pawl

40

45

and discontinuing the power-supply of the

motor by the engagement of the pawl with a

tooth of the ratchet-wheel.
- 43, The combination of signal- mdlcatmg

‘means counterweighted to go to danger, an ac-

tuating part thmetm connectma' mechamsm

from the actuating part to the sw‘nal mdicat-

Ing means connected to the signal—-indic&ting

* means with the thrustof the signal-indicating

~means, when in the safety condition, in the

55

6o

direction of movement of the actuatmw part,

a self-locking mechanism for preventing such
movem‘mt of the actuating part, a motor con-
nected to such actuating part, and motor-con-

“trolling means in part contx olled by the self-

locho* mechanism.

44, The combmation of swnal Indlca,tmﬁ'-

means counterweighted to goto danger, anac-

tuating part theretor connecting mecha,msm-
from the actuating part to the Swna]—mdmat-

INg means connected to the Sw‘nal incdicating
means with the thrust of the Swnal mdlca,tr
ing means, when in safety condluon, in the

| direction of movement of the actuating part,
sclt-locking pawl and ratchet for prevent- |
mg such movement of the actuating part, a-

motor connected to such actuating part and

motor-controlling means in part controlled by
the pawl.

45. The combination of signal- mchc:‘ltmcr
means counterweighted to go to danger, an ac-
tuating part therefo:[ connecting mechanism
from the actuating part to the sw‘ml indicat-
Ing means connected to the S]oml incicating
means with the thrust of the swnal mdlcatmo*
means, when in safety COIId]thIl in the direc-
tion of movementof the actuatmw part, a lock-
1ing mechanism for preventing such movement
of the. actuating part, a motor connected to
such actuating part, and means for starting
and actuating the motor independently of the
locking mechanism and completing the move-
ment thereot subject to the control of the
locking mechanism and discontinuing the

power -supplv of the motor by the lO@l{mﬂ' en-

gagement of the locking mechanism.

46 The comblmtmn of signal - IIldIC&t]IlO‘
means counterweighted to go to danger, a ro-
tating actuating part ther efor, connecting
mechamsm from the actuating part to the in-
dicating means a,rra,nﬂ*ed SO thwt when the 1n-
dlcatmﬁ' means 1s in safety condition the coun-
terwewht of the signal tends to rotate the ac-

28

75

30

Q0

tua‘tmg part backwar dly, a pawl and ratchet

for preventing such backward movement of
the actuating part, a motor connected to such
actuating part, and meanstor starting and ac-
tuating the motor independently of the pawl
and completmcr the movement thereof subject

to the control of the paw! and dlscontmumn |

95

the power-supply of the motor by the engage-

ment of the pawl with a tooth of the ratchet—
wheel.

47. The combination of sw'na,l mdlca,tmo"

means, a motor theretor, a palt moving Wlth
the signal-indicating means in the movement
to clear, a locking mechamsm for such part, a
commutator also moving with the signal-indi-

cating meansin the movement to clear and com-
mutator - brushes therefor and other circuit-
completing and make-and-breakdevices coact-
ing therewith and with the locking mechafism
to start and actuate themotor mdepend ently of
the locking mechanism and to complete the
movement thereof subject to the control of the
locking mechanism and to open a circuit and
therebv discontinue the power-supply of the
motor by the locking encraﬂ*ement of the lock-

1ng mechanism.

48 The combination of signal - lIldlC’LtIIIC"
means, a motor therefor, a ratchet wheel mov-
Ing Wlth the signad - mdlcatmcr means in the
movement to clear a pawl ada,pted to engage
with the teeth of the ratchet-wheel, a commu-

tator also moving with the Slcrnal-lndlmtmo'

means in the movement to clem and commau-
tator - brushes and - cireunit - completmw and

100

105'

I1O

IT5

120

I25

make -and - break devices coacting the1 ewith

and with the pawl to start and actuate the mo-

tor independently of the pawl and to complete
" the movement thereof subject to the control
of the pawl and to open a circuit and- therebV

130
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discontinue the power-supply of the motor by
the engagement of the pawl with a tooth of
the ratchet-wheel. '-
49. The ec abination of signal-indicating
means and means for actuating the same, such
actuating means including a resilient connec-
tion interposed as a power-conveying device
and connected at one end to'the power and at
" the otherend to the resistance and adapted to
ro yield to a limited extent to forward movement

(&1 1

of the actuating means and to react upon the
discontinuance of the forward. movement of.

the actuating mearns. ,
50. The combination of signal - indicating
15 means and means for actuating the same, such
actuating means including a resilient connec-
tion inferposed as a power-conveying device
and having parts movable relatively to each
- other and respectively connected to the power
20 and the resistance apd stops to the forward
and backward relative movements of the parts,
the resilient conpection being adapted to yield
and contact with the front stop upon the for-
ward movement of the actuating means and
2t o react and contact with the back stop upon
the discontinuance of the forward movement
of the actuating means. |
 51. The combination of signal - indicating
means, an actuating-shaft for the same,a motor
30 and gearing connecting the motor and actu-
ating-shaft, such gearing including a partcon-
nected to the actuating -shaft, a loose part
connected to the motor and moving between
stops on the part connected to the actuating-
15 shaft and a resilient connection controlling
" the loose part and adapted to yield to the ac-
tuation of the motor and to reverse the move-
ment of such loose part upon the discontinu-
ance of the power-supply of the motor.

40 52. The combination .of signal-indicating

means, motive means therefor, a part moving
with the signal-indicating means in the move-
ment to clear, a loose part moving with the
motive means and having movement inde-
45 pendently of the part moving with the indi-
cating means, and a locking device for Jock-

ing the part moving with the indicating means

against forward movement, such locking de-
‘yice being controlled by the loose part.
to 53. The combination of signal - indicating

means, motive means therefor,.a ratchet mov-

ing with the indicating means in the move-
ment to clear, a loose part moving with the

motive means and having movement inde- -

55 pendently of the ratchet,-and a pawl cooper-
ating with the ratchetto lock the same agalnst
torward movement,such pawl being controlled
by the loose part. o |

54. The combination of signal -indicating

60 means, motive means therefor, a part moving
with the indicating means in the movement to
clear, a loose part moving with the motive
means and having movement independently

~ of the part rhioving with the indicating means,

65 and a resilient connection controlling the in-

dependent movement of the loose part and

adapted to yield to alimited extent to forward -

movement of the actuating means and to re-

act upon the discontinuance of the forward

movementof the actuating means, and a lock-
ing device for locking the part moving with
the indicating means against forward move-

ment, such locking device being controlied by

such loose part. N
55. The combination of signal-indicating

‘means, a rotating part connected thereto, sig-

nal-actuating means, gearing connecting the
actuating means and rotating part, such gear-
ing including a loose part connected to the
actuating means and a resilient connection

controlling the same and adapted to yield to

a limited extent to forward movement of the
actuating means and to react upou the dis
continuance of the forward movement of the
actuating means, and a locking device for
locking. the rotating part against forward
movement, such locking device being con-
trolled by such loose part. | |

56. The combination of signal-indicating
means, motive means therefor, a ratchet mov-
ing with the indicating means in the move-

75

8o

le

ment to clear, a loose part moving with the

motive means and having movement inde-
pendently of the ratchet, and a resilient con-
nection controlling the independent move-
ment of the loose part and adapted to yield
to a limited extent to forward movement of
the actuating means and to react upon the dis-

05

continuance of the forward movement of the

actuating means, and a pawl cooperating with

the ratchet-wheel to lock the same against for-

ward movement,such pawl being controlled by

the loose part.
57. The combination of signal-indicating

means, a rotating part connected thereto, sig- 1

nal-actuating means, gearing connecting the
actuating meansand rotating part and includ-
ing a loose gear-wheel having stops thereon,
a resilient connection between the loose gear-
wheel .and its shaft, and an arm fixed on such
shaft and working between such stops.

58. The combination of signal-indicating.
means, a rotating part connected thereto, Sig-
nal-actuating means, gearing connecting the

15
ing a loose gear-wheel. having stops thereon,
a resilient connection between the loose gear-

actuating means and rotating part and includ-

wheel and its shaft, an arm fixed on such shaft
and working between such stops, @ ratchet-
wheel on the rotating part, and a pawl codp-
erating with the ratchet-wheel to lock the same
against forward movement, the loose gear-

100

110

120

wheel having a cam thereon and the paw! hav- |

ino an arm codperating with such cam so as
to be unlocked thereby. |

~59. The combination of railway signal-indi-

cating means giving two different clear indi-

cations, actuating means therefor, and a sin-

ole cluteh controlling both of such clear indi-
cations and having a movable part, and means

125

130
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.connecting the actuating means and indicat-

ing means and including a part fulecrumed on

~the movable part of the clutch.

To

60. Railway signaling apparatus comprising
counterweighted indicating means giving two
different clear indications, actuating means

therefor, means connecting: the actuating

mechanism and indicating means, 4nd a single

-clutch controlling both clear indications and
-carrying a movable fulerum of such connect-

ing means, the counterweighted indicating
means. being free to go to danger from both

_clear indications independently of the actuat-

ing means when the clutch is released.
~ 61. Rallway signaling apparatuscomprising
counterweighted indicating means giving two

- different clear indications, actuating means

therefor, and a single clutch controlling both
- clear indications, the counterweighted indi-

20

30

cating means being free to go to danger from

‘both clear indications independently of the

actuating means when the clutch is released
and the actuating mechanism controlling the

Indicating means to force the indicatingmeans
the clutch or counterweight

to danger should

62. Railway signaling appardtus comprising
indicating means indicating danger, one block
clear and. a plurality of blocks clear, actuating
means therefor, a single clutch controlling

- both of such clear indications and having a

part pivoted on a stationary fulerum, and con-

‘necting means between the actuating and indi-

- cating means including a part having a mov-

35

able fulerum on the pivoted part of the clutch.

63. The combination of signal-indicating

- means counterweighted to go to danger, ac-

40

co.

55

tuating mechanism for effecting the safety in-

‘dication and an electromagnetic brake-clutch
connected to the signal-indicating means in- |
‘dependently of such actuating mechanism.

64. The combination of signal-indicating

~ means counterweighted to go to danger, means
for effecting the safety indication and an elec-

tromagnetic clutch to check the movement to
danger, such clutch being connected to the in-

dicating meansindependently of the means for

effecting the safety indication. -
- 65. The combination ‘of signal-indicating
means counterweighted to go to danger, means
for effecting the safety indication, a clutch
connected to the signal-indicating means and
controlling the movément of the signal-indi-
cating means toward danger, and circuit-con-
trolling devices whereby the power of the
clutch is varied to hold the indicating means

or to retard the movement thereof. ,
66. The combination of signal-indicating

- meanscounterweighted togo todanger, means

I.6o

- magnetic ¢lutch controlling the movement of

for effecting the safety indication, an electro-

. the indicating means to danger, and circuit-

- controlling devices whereby the power of the
- electromagnetic clutch is varied to hold the .

!

—

indicatiﬁg means or to retard the movement
.thereof. . '

67. The 'combin'.ation of Signal-; inﬂicating
means counterweighted to go todanger, means

for effecting the safety indication, a clutch

connected. to the indicating means independ-
ently of the means for effecting the safety in-
dication and circuit-controlling devices actu-
ated by the movementof the ihdicating means
and controlling the clutch. - [T

- 68. The combination of signal-indicating
means counterweighted to go todanger, means

for effecting the safety indication, an electro-

magnetic clutch connected to the indicating
means independently of the means for effect-
ing the safety indication, and circuit-control-

- 28

65

75

8o

ling devices actuated by the movement of the =
indicating means and controlling the electro- -

magnetic cluteh.

69.. The combination of signal-indicating
medns counterweighted to go to danger, means
for effecting the safety indication, a -clutch
controlling the movement to danger, circuit~

controlling devices actuated by the movement
of t..e indicating means and controlling the
clutch, and- othéer circuit-controlling devices

‘controlling the power of the clutch.

70. The combination of two signals giving
different indications, actuating mechanism
therefor, and a single reciprocating actuating-
rod connecting both signals to the actuating
mechanism and actuating the different signals
by different portions of the movement thereof.

90

95

" 71. The combination of a signal counter-
weighted togo to danger, another signal coun-

terweighted to go to danger, the two signals
giving different indications, actuating mech-
anism therefor, and a single reciprocating ac-

tuating-rod connecting both signals to the ac-

tuating mechanism and actuating the different

thereof. | _
72. The combination of two signals giving

‘aifferent indications, a single reciprocating ac-

100

signals by different portions of the movement 105

tuating-rod and actuating mechanism to which =~

the actuating-rod is connected, self-acting con-
trolling means connecting the single actuating-
rod and the two signals and controlling the

movements of the signals to put the signals:

to safety successively in the movement from

.danger to safety.

3. The combination of a home signal and a

ITO

II5

distantsignal, both of such signals being coun-
terweighted to go to danger, a single recipro-

cating actuating-rod, actuating mechanism to
which the actuating-rod is connected and self-
acting controlling means connecting the sin-

gle actuating-rod and the two signals and con-
“trolling the movements of the signals to first
put the home signal to safety in the move-

ment from danger to safety. . _
74. The combination of a home signal and a

distant signal, actuating mechanism therefor,

a single reciprocating actuating-rod connect:

120

12_5 |
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ing both signals to the actuating mechanism

and a self-acting locking device for the dan-

oer position of the distant sional, operative
during the moveément of the home signal to
safety. - -

75. The combination of two signals giving
different indications, a single reciprocating ac-
tuating - rod, ac¢tuating mechanism to which
the actuating-rod is connected, self-acting con-
trolling means connecting thesingle actuating-
rod and the two signals and controlling the
movements of the signals to first put one s1g-
nal to safety in the movement from danger to
safety. and a self-acting locking device for the

danger position of the other signal, operative
during the movement of the first-mentioned

signal to safety. . _

- 76. The combination of two signals giving
different indications, actuating mechanism
therefor, a single actuating-rod connecting

both signals to the actuating mechanism, and -

a self-acting locking device for the danger po-
sition of onesignal operative during the move-
ment of the othersignal to safety and released
by the final movement of the other signal to-
ward safety position. -

77. The combination of a home signal, a dis-
tant signal, actuating mechanism theretfor, a
single clutch controlling the movements of
both signals to safety and a single reciprocat-
ing actuating-rod connecting both signals to
the actuating mechanism. |

78. The combination of a signal counter-

weighted to go todanger, another signal coun-
terweighted to go to danger, the two signals

oiving different indications, and means for

moving the signals tosafety including a single
clutch controlling both signals and including

a single reciprocating actuating-rod for both

signals. - -
79. The combination of ahome s! onal coun-

terweighted to go to, danger, a distant signal
to danger, a single re-

counterweighted to go
eiprocating actuating-rod for both signals and
a single clutch controlling the movement of
bhoth signals to safety. o

20. The combination of a signal counter-
weighted to go to danger and a clutch control-
ling its movement to danger, another signal
giving .a different indication and counter-
weighted to go to danger and a clu tch control-

-

ling its movement to danger, and means for |

-

moving the signals to satety including a $11n-
ole clutch controiling both signals.

ling its movement to danger, another signal
oiving a different indication and counter-
weighted to go todanger and a clutch control-

ling its movement to danger, a single actuat-

ing-rod for both signals, and a single clutch

~ controlling the movement of both signals to

safety.

82. The

81. The combination of a signal counter--
weighted to gotodangerand a clutch control-

combination of a signal counter-

|

terweighted to go to danger, a
ing-rod for both signals, a single clutch con-

754,302

weighted to gotodanger, another signal coun-

65

terweighted to go to danger, means for mov-

ing the signalg to safety including a single
cluteh controlling both signals, and a locking
device for locking one signal at danger, such

locking device being operative during the

| movement of the other signal to safety.

- 83. The combination of a signal counter-
weighted to go to danger, another signal coun-

sterweighted to go to danger, a single actuat-

ing-rod for both signals, a single clutch con-
trolline the movements of both signals to
safety, and self-acting controlling means con-

_70 |

75

necting the single actuating-rod and the two

signals and controlling the movements of the

signals to put the signals to satety successively
h the movement from danger to safety.

4. The combination of a signal counter-

weighted to go to danger, another signal coun-

trolling the movements of both signals to
safety, and a locking device for locking one
signal at danger, such locking device being
operative during the movement of the other
signal to safety. . . |

"~ '85. The combination of a signal counter-
weighted to goto danger, another signal coun-
terweighted to go to danger, a single actuat-
ing-rod for both signals, a single clutch con-

‘trolling the movements of both signals to

safety, and mechanism connecting the single
actuating-rod and the two signals and control-
ling the signals to first put one signal tosafety
in the movement from danger to safety and
t5 lock the other signal at dangér while the
first-mentioned signal is being put to safety.

26. The combination of a signal counter-

weighted to goto danger, another signal coun-
terweighted to go to danger, a single actuat-
ing-rod for both signals, a single clutch con-
trolling the movements of both signals to
safety, and a locking device controlling one
signal to lock such- signal at danger. while the
‘other signal is being put to safety and con-
irolled in its unlocking movement by the final
movement of the other signal toward satety
position. o e
27 The combination of two signals, a single
actnating-rod, means connecting the single ac-

tuating-rod and both signals, and a pivoted

latch-lever having a locking part constructed
to lock one signal at danger while the other
signal is being put to safety and having an
actuating part constructed to be engaged to

unlock the locking part by the final move-.

ment of the other signal toward safety posi-
tion. | |

28 The combination of a signal and an up- |

and-down rod therefor, another signal and an

up-and-down rod therefor, a single reciprocat-

ing actuating-rod connected to bhoth up-and-
down rods, guides directing the movements of
the up-and-down rods, and a locking device

single actuat-

30
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for locking one signal at danger, such locking
device being operative while the other signal
18 being put to safety. o
89. The combination of a signal and an up-
and-down rod therefor, another signal and an
up-and-down rod therefor, a cross-link con-
nected to both up-and-down rods, a single re-
‘ciprocating actuating-rod connected to the
cross - link, and guides directing the move-
ments of the up-and-down rods and limiting
the movements thereof. ' -
90. The combination of a signal and an up-
- and-down rod therefor, another signal and an |
~ up-and-down rod therefor, a cross-link con-
nected to the up-and-down rods, a single recip- |
rocating actuating-rod connected to the cross-
link, guides directing the movements of the
up-and-down rods and limiting the movements

4

0

20 signal at danger such locking device being op-

- erative while the other signal is being put to |

- safety. . o |

~ 91. The combination of a signal and an up-

and-down rod therefor, another signal and an

up-and-down rod therefor, a cross-link con-
‘nected to both up-and down rods, a single re-

ciprocating actuating-rod connected to the
cross-link, guides directing the movements of
the up-and-down rodsand limiting the move-.
ments thereof, and a pivoted latch-lever hay-
ing a locking part constructed to lock the up-
~and-down rod of one signal while the other
signal is being put to danger and having an
actuating part constructed to be engaged to

unlock the locking part by the final movement
of the other signal toward safety position.

~ 92. The combination of signal-indicating

means counterweighted to go to danger, actu-
‘ating mechanism therefor, connecting means
- between the actuating mechanism and signal-

indicating means including a clutch control-
ling the clear indication, the actuating mech-
anism and connecting means - being arranged
to force the danger indication of the signal-
indicating means should the counterweight
fail, controlling means for the actuating mech-

anism subject to control in advance of the sig- l

nal-indicating means, and clutch-controlling

means combined with the means controlling
the actuating mechanism to necessarily deén-

‘ergize the clutch during the movement of fore-
-~ iIng the danger indication. -

- 93. The combination of signal-indicating
means counterweighted to go to danger, actu-
ating mechanism therefor, connecting means
between the actuating mechanism and signal-
indicating means including a clutch control-
ling the clear indication, the actuating mech-
anism and connecting means beingarranged to |

_25
20

o .'3 5

45

55

00

cating means should the counterweight fail, 1
controlling means for the actuating mechan-

nal-indicating means including a clutch con-

thereof, and a loecking device for locking one |

|-cuit-controlling devices cosperating therewith
~{o control the clutch.

‘ing the signal to safety constructed to permit

force the danger indication of the signal-indi- |

1sm subject to control in advance of the signal-

a7

thesignal-indicating means and combined with
the means controlling the actuating mechan-
ism to necessarily deénergize the clutch dur-
ing the movement of forcing the danger indi-
cation. - .
94. The combination of signal-indicating
means counterweighted to go to danger, actu-
ating mechanism therefor, connecting means
between the actuating mechanism and the sig-

. a clutc 75
trolling the clear indication, arear relay of the

block or section in advance of the signe!-indi-

cating means, such rear relay controlling the -
actuating mechanism to force the danger indi-
cation of the signal-indicating means should 8o
the counterweight fail, and clutch-controlling
means controlled by such rear relay so that the
clutch is deénergized by the actuation of the
rear relay to force the danger indication inde-
pendently of the operation of the signal-actu-
ating means. o - L
- 95. The combination of signal-indicating
means counterweighted to go todanger, megns
for moving the same to safety constructed to
permit the danger indication to be effected by
the counterweight, a clutch adapted to.control
the movement to danger, a commutator mov-
ing with the signal - indicating means, and
eommutator-brushes therefor and other cir-

90

95

- 96. The combination of a signal counter-
welghted to goto danger, ancther signal coun-
terweighted to go to danger, means for moy-
I100
the signals to be put to danger by their coun-
terwelghts, a separate clutch for each signal
adapted to control the movement of its signal

to danger, a commutator for each clutch mov-
ing with its signal, and commutator-brushes

. 105
therefor and other circuit-controlling devices

-cobperating therewith to separately control

the clutches. T B
97. The combination of rallway signal-indi-

cating means counterweighted to go to danger 110

‘and constructed to-indicate one block cledr,

two blocks clear and danger, electrie clutch
mechanism controlling the movement of the
indicating means toward danger position,
means for actuating the indicating means and 115
permitting the indicating means to be moved

| by its counterweight toward the danger posi-

tion, and circuit-controlling devices control-
ling the actuating means and clutch mechan-
1sm to actuate the clutch more powerfully in 120
the movement from two to one block clear
than in the movement from either clear posi-
tion to danger. = _. -
98. The combination of railwaysignal-indi-
cating means counterweighted to go to dan- r2g
ger and constructed to indicate one block clear,
two blocks clear and danger, electric clutch
mechanism controlling the movement of the

indicating means and clutch-controlling means | indicating means towagd _'da,qger position;
65 controlled independently of the movement of | means for actuating the indicating means and 132
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permitting the indicating means to be moved
to danger by its counterweight, and a contact
make and break device having a back contact
and a front contact, the front contact being
connected with the actuating means so that
the closing thereof effects the movement of
the indicating means toward safety, the back
contact being connected with the clutch mech-
anism to actuate the same to check the move-
ment toward danger, and the front contact be-
ing also connected with the clutch mechanism
to more powerfully actuate the same to con-

trol the movement of the indicating means

from two to one block clear.

99. Thecombination of railway signal-indi-
cating means constructed to indicate one block
clear, two blocks clear and danger, means for
actuating the indicating means, & subdivided
main commutator moving with the indicating
means in the movement to clear, commutator-

brushes therefor and other circnit-controlling

devices cooperating therewith to control the

movement of the indicating means and effect
the movement from two to one block clear
through circuits controlled by the commu-

tator.
100.

oerand constructed toindicate one block clear,

two blocks clear and danger, means for actu-_

ating the indicating means and permitting the

indicating means to be moved by 1ts counter-

weight toward danger position, and circuit-
¢ontrolling devices controlling the actuating
means to force the indicating means from two

" to one block clear in the event of the failare

40
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of the counterweight.

~101. -The combination of two s gnals coun-
terweighted to go todanger, a cluteh for each
signal constructed to control the movement of
the signal to danger, a commutator for each
sienal connected so as to move therewith and
commutator-brushes therefor and other cir-
cuit - controlling devices cooperating there-
with, means for actuating the signals, & main
commutator connected to the signals so as to
move therewith.in the movement to clear and
commutator-brushes therefor and other cir-

it - controlling devices cooperating there-

with, the circuit for-the distant signal being

controlled by the main commutator 1n the

55

movement from two to one block clear.

109. The combination of a home sighal
counterweighted to go to danger, a distant 510
nal counterweighted to go to danger, a single

" actuating-rod, a connecting device joining the

6o

two signals to the single actuating-rod, and
auides controlling the movements of the con-

necting device and shaped to afford no obstruc-

¢1on to the movement of the home signal to

~ danger from any relative position of the two
~ signals.

65 and-down rod therefor, a distant signal coun-

103. The combination of a home signal -

counterweighted to go to danger and an up-

_ The combinationof railway signal-indi-
cating means counterweighted to go to dan-

‘

| counterweighted to g

one direction to- put _
tuating mechanism connected to the actuating-,

each signal, each

‘signal electromagnetic
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terweighted to go to danger and an up-and-

down rod therefor, a single actuating-rod, 2

cross-link connected to both up-and-down rods

and to the single actuating-rod, and ouides

and other controlling means controlling the
movements of the cross-link, the onides for
the distant signal being shaped to prevent hori-
zontal movement of the distant-signal up-and-
down rod at the connection with the cross-
link and the guides for the home signal being
shaped to afford no obstruction to the horizon-
tal movementof the home-signal up-and-down
rod at its connection with the cross-link..

104. The combination of a home signal  8
Q

o

. o to danger, a distant
signal counterweighted to go to danger, a sin-

ole reciprocating actuating-rod movable in
the signals to clear, ac-

rod and dependent upon. the return of the. ac-
tuating-rod from the movement to clear for
the turther actuation thereof to. put the s10-
nals to clear, and connecting means joining
the two signals to the actuating-rod and con-
nected thereto so that the completion of the
return movement of the actuating-rod is de-
pendent upon the returh of the distant signal
to danger. , I -
105. The combination of a home signal and

‘o distant signal, actuating means: therefor,

and a cross-link connected at its ends to the
home signal and the distant signal, respec-
tively, and engaging the actuating means at
an intervening point. - -

106. The combination of a home signal and

o distant signal, actuating means therefor,
and a eross-link interposed between the sig-

nals and the actuating means and pivotally -

connected in proximity toits ends to the home
signal and the distant signal, respectively, and
pivotally connected at an intervening point to
the actuating means. |

107. The combination of a home signal
counterweighted to go to danger and a dis-

‘tant signal counterweighted to go to danger,

means for moving the signalsto safety and per-

mitting the signals to be put to danger by their

counterweights, an electromagnetic clutch for
clutch being connected to
the corresponding signal and constructed to
control the movement of the signalto danger,
a home-signal rear relay and a distant-signal
rear relay contlrolling the means for rmoving
the signals to safety, circuit-controliing
ices actuated by the movements of each sig-
nal and controlling the corresponding clutch
to check the movement of the corresponding
signal to danger, and other circuit-closing de-
vices controlled by the distant-signal.rear re-
lay to more powerfully energize the home-
clutch, whereby

the

75
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115

de-

120
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clutch becomes a holding-clutch to hold the

home signal at safety while the distant signal

is returned to danger by its counterweight.

- 108. Thecombination of ahome signala dis-

IS ,I-ra
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tant signal, actuating means therefor includ-
ing a single clutch controlling the movements
of each signal from danger to safety, and con-
trolling means for returning the home signal
to danger and maintaining the distant signal
at safety. = '

109. The combination with signé,l-indicating |

means, of signal-actuating means, power ini-

- tiating and continuing means for the actuating

10

- tion by the movement of the actuating means.

15

20

- means for controlling the power-supply of |

means, and a self-moving part for discontinu-
1ing the power-supply of the actuating means,
such self-moving part being brought into ac-

110. The combination with signal-indicating

means, of signal-actuating means, power ini-

tiating and continuing means for the actuating
means, and a pivoted weighted lever control-
ling the power-supply of the actuating means
to discontinue such power-supply, and a part
moving with the signal-actuating means and

arranged to release such lever to permit the:

power-discontinuing movement thereof.

111, The combination, with signal-indica- |
ting means of a clutch controlling the clear
indication, a part moving with the signal-in- |

dicating means in the movement to clear, and

“the actuating means and including power-dis-
~continuing means, such power-discontinuing

‘means being controlled by the part moving

with the signal - indicating means but being

movable independently thereof in its power-
discontinuing movement. | ,

20

30-

112. The combination with signal-indicating

means, of signal-actuating means, a clutch

_controlling the clear indication, power ini-

tiating and continuing means for the actuating
means, and a self-moving part for discontinu-

-ing the power-supply of the actuating means,:

such self-moving part being brought into ac-
tion by the movement of the actuating means.

35

40

113. The combination withsignal indicating

means, of signal-actuating means, a clutch
controlling the clear indication, power ini-:
-tiating and continuing means for the actuating

means, and a pivoted weighted lever control-

ling the power-supply of the actuating means

to discontinue such power-supply, and a part i

moving with the signal-actuating means and
arranged to release stich lever to permit the
power-discontinuing movement thereof.

In testimony whereof I have affixed my sig-
nature in presence of two witnesses.

HENRY BEZER.
Witnesses: | |

Hersert H. GiBss,
Henry D. Winriams,

50
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