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SPECIFICATION iormlng p&rt of Letters Patent No. 7 72, 665 dated, 0(31:01361 18, 1904.

Applma,’rmn filed March 21, 1904, Bemﬂ Nﬁ 199 168,

(No mﬂdel )

To all whom it m,a,y CONCETT:

Be it known that we, CHARLES H. MORSE |
sWELL, both of Cam-

bridge, county of Middlesex, State of Massa-

chusetts have invented an Improvement in
Block- SIO’HELIS of which the fOHOWIIlO'C]BSCI‘IP-

tion, 1n connectlon with the accompanying

drawings, is a specification, like characters on

1o

L5

the drawings representing like parts.

‘"This invention relates to block-signals of
the type especially adapted for use as trolley—
signals for electric street-railways, and is in-

-tended as an improvement upon the block-

signal shown in application for Letters Pat-
ent, Serial No. 158,236, filed May 22, 1903.

. " The invention has for its object to provide
a normally open ground-terminal at each end

of the block for the put-out or extinguishing

- circuits and to employ a switch at each end

20

* thereat, which is adapted to be operated by
the a,djacent lighting-magnet, and to arrange

the two put-out or extmwmshm@ mao*nets at

~the opposite ends-of the block in series, this

insures all the current passing from the 1ef-w-
ing end of the block through both put-out or

extmo‘mshmcr magnets to ‘rhe oround at the
entering end of the block whenever elther:

| put—out or extinguishing circuit is operated:

30
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also, to provide a 1061{1110‘ -magnet at each end
of the block, which is desw‘ned to be 1ncluded
in the swnal circuit at the leaving end of the
block when the signals are set &nd when en-

" ergized to posﬂzwel hold the adjacent signal-

controllmﬁ' switch in its normal position, and

thereby prevent it from being operated in

case the lighting-circuit at the leaving end
of the blOOi Should be opera,ted while the
signals areset, this is important in case a car
should enter the block at the leaving end

while the signals are set—that is to say, in

case a car should enter the block against a
set danger-signal; also, to provide the light-
ing-circuit at each encl of the block Wlth )
switeh which is normally closed, but which 1s
adapted to be opened by the admcent signal-

conitrolling switch when the latter is operated-

~ to set the swnals thereby immediately open-

of the block for closing the oround-terminal |

diff

fmmed 1ts 1equ1red functmns, this is im-

port‘mt as 1t prevents the momentary glow-

ing of the safety-signals at both ends of the

block in case the dﬁnger—signal burns out

the block at the leaving or danger end while

the signals are set, but after the danger-sio-
nal has burned out, and also prevents the per-
manent glowing of both satety-signalsin case

the trolley-operated circuit-closer should
stickinitsabnormal position; also, to provide

a normally open shunt-circuit around the

~while the signals are set and a car should enter -
55

60

safety signal-lamp at each end of the block - °

be operated by the inductive action or

therebv providing against opening thesi crnal-

circult in case the 'Safety signal-lamp should
‘burn out while the signals are set; the danger
‘signal-lamp in such case will,
Jighted; also, to make the li
at each end of the bl
out magnets, sot
overpower the li
should become necessaw t01 tlle parbs to S0

two cars -
should enter the opposite ends of thé block

lighting-
magnets and both signal-controlling sw:ttchels 30
signal- ¢

ock weaker than the put-

ghting - magnets in case it

operate; this is tmportant in case’

at the same time and cause both

to operate, ther eby resulting in no

‘and to include in.said shunt-circuit a high-

resistance circutt-closer, which is adapted to
“kick?”
of. the lighting-magnet whenever the safety
-signal- lamp burns out while the signalsareset,

70
however,remain
ohting-magnets

hat the put-out magnets will |

75

lamp 0‘10W1110‘ and the tying up of the block;

but the first car which backs off the block
will restore both signal-controlling switches,

providing the put-out magnets are strong
“enough to overpower the ho‘htmo magnets:
the put-out magnets are not made. str 0110"

enough, however to overpower the li crhtuw .
ma,ﬂ'netq when the signal-circuitsare closed and

thes signalsare pro perly set: also,toprovide the
box or housing for the satety and danger sig--
er-
ently-colored lenses pl‘tced on opposite sides

nal-lamps with lenses, there being two diff

QO

of the safety signal-lamp or lenses which give

erent 0'601’116131‘10&1 dlspelsmn to Lhe rays
of said lamp |
Figure 1 shows in tront elevatlon atr olley

ing the 110"11131110"—611“011113 as soon as it hab pel- g swnal box embodying this mventlon the shell

95
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‘rent-carrying wire, and / the signal-wire

or case of the box being shown in vertical sec-
tion and the signal-lamps being omitted.
Fig. 2 1s a vertical section of the trolley sio-
nal-box shown in Fig. 1, taken on the dotted
line 2 2. Fig. 3 shows in diagram the high-
resistance circuit-closers included in shunt-
circuits around the signal-lamps. Tig. 4 is a
vertical section of the put-out magnet and
locking-magnet to be referred to. - Fig. 5 is
an enlarged detail of a codperative part of
one of the switches. Fig. 6 is a diagram of
the circuits and operating parts in the posi-
tions they will occupy when the car is on the
block and going in a direction toward the
right, as represented by the arrow.

a represents the trolley-wire or other cur-

1

which is permanently connected to the trol-
ley-wire at each end of the block and which
passes through a box at each end of the block
which contains the visual signals and operat-
ing devices therefor. In each box a visual
signal ¢, represented as an incandescent lamp.
1s included directly in the signal-wire 4 and
1s designed to serve as the danger-signal. In
each box a switch is provided, herein called
the "“signal - controlling” switch, which is
adapted to normally hold the signal-wire 7
closed, but which when operated or moved in
one direction will open said signal-wire and
also connect said signal-wire with a ground-
wire, to thereby complete or establish a eir-
cult, which 1s herein called a ‘‘sional-circuit.”
The signal-circult when established leads
from the trolley-wire ¢ or other current-car-
rying wire at the remote or leaving end of
the block to the ground at the opposite or
entering end of the block.

The signal-controlline switch consists of -

an arm or blade ¢, depending from a pivot
d' and normally occupying approximately a
vertical position, and a pair of spring-acting
contact-fingers or engaging plates ¢ which
recelve between them,and thereby engage and
hold, the lower end of said arm or blade d

~when the switch-arm isin the position to hold

the signal-wire & closed, which, it will be un-
derstood, is the normal position of said
switch-arm. The spring-acting contact-fin-
gers " engage and hold the arm « friction-
ally, so that a little pull is required to disen-
gage sald arm. Normally the switch-arms d
of both boxes will occupy the position shown
in the right-hand box, Fig. 6, and conse-
quently the signal-wire & will be closed at
each end of the block and a signal-circuit is
not established. When the switch-arm ¢ is
moved out of engagement with the contact-
fingers ¢°, it will be moved into engagement
with a pair of like spring-acting contact-fin-
gers ¢, which are connected with a ground-
wire f to complete or establish a signal-cir-
cuit, and these fingers, like the fingers ¢ en-
gage sald switch-arm frictionally and hold

772,665

quired to disengage it.  Thus the systen in-
cludes two signal-circuits extendine from the
trolley-wire ¢ at the ends of the block to the
oround at the opposite ends thercof. The
ground-wire £, to which the contact-fingers
¢ are connected, 1ncludes in each box a visual
signal ¢, which 1s herein shown as an incan-
descent lamp and is intended to serve as and
constitute the safety-sienal. Whenever the
switch-arm « is moved from right to left, the
signal-wire § will be opened at " and the
oround-wire Fwill be connected to one of the
disconnected ends of the signal - wire at ¢
through arm «, and consequently the safety-
sienal ¢ will be included 1n the signal-cirenit
thus established at the box wherein said
switch-arm 1s located and is therehy set or
caused to glow, and the signal-cireuit, includ-
ing the signal-wire 4, being thus established
the danger-signal ¢ at the opposite end of the
block will be also set or caused to glow. In
the diagram shown in Fie. 6 the signal-con-
trolling switch in the left-hand box is thus

moved and the safety-signal 7 in said bhox is-

set and the danger-signal ¢ at the opposite
end of the block is also set and the signal-cir-
cuit established which 1s represented by a
wide line leading from the trolley-wire « at
the leaving end of the block to the eround at
the entering end of the block. |

At each end of the block means are pro-
vided for operating the signal - controlling
switch thereat to set the signals at both ends
of the block, and said means are adapted to he
operated by the trolley-wheel as the car en-
ters the block. The means herein shown for
accomplishing this result consist of a circuit-
closing device adapted to be operated by the
trolley-wheel as the car enters the block, a
[iehting-cireult operated by said circuit-clos-
ing device, and a lighting-magnet contained
in and operated by said lLighting-cireuit. /74
represents the movable member of the cireuit-
closing device, and said member is arranged
In such proximity to the trolley-wire as to
be operated by a passing trolley-wheel, and
sald member 1s connected by a wire 2 perma-
nently with the trolley - wire, and the sta-
tionary member of sald circuit-closing device
isconnected by wires 3 and 13 with the ground-
wire 7, and whenever the trolley-wheel passes
beneath either circuit -closing deviee /2 the
sald device 1s operated by said wheel and the
oround-wire / momentarily connected with
the trolley-wire and the lLightine-circuit es-
tablished which ineludes the wire 2, cireuit-
closing device 74, wires 3 and 13, and the
oround-wire f.

The lighting or signal-setting magnet ¢ is
inciuded in the ground-wire 7, which, as herein
shown, 1s made as a stopped coiled solenoud
set vertically in the box, the projecting end
of 1ts armature < being notched or recessed
to receive the outer end of an arm °, which

1t In such a manner that a little pull i1s re- | is rigidly connected to the arm « of the sig-
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~ nal-controlling switch. _
arm ¢’ may be otherwise connected with said

772;665:

It is obwous that the

armature, so as to be operated positively by it.

N ormallv the lighting-circuit 2 4 3 18 Fat |
each end of the block is open at the trolley-
- operated circuit-closing device, as indicated |

by the diagram at the 110'1113 hand of Fig. 6,

and consequently the Solenmd 7 18 normally

 deénergized and. its armature retracted; but

IO

Whenever the circuit-closing device 4 is cloqed_
by the trolley-wheel passing beneath it and
the said lwhtma'-cnrult 203813 F thereby

estabhshed the solenmd ¢ will attract its ar-

mature and move.the arm ¢° and correspond-
1ingly move the switch-arm d from the posi-
tion shown at the right, Fig. 6, to the posi- |

tion shown at the left Whlch opens the sig-

~ nal-wire 4 at " and closes the ground-wire f

- 20

ing-circuit 2 A 3 13 J 1s only momentary, but

with the signal-wire 6 at ¢ and estabhshcs the

aforesaid Slo‘nal circuit, as represented by
The lwhtmcr or slgnal-setting.

the wide lme
magnet ¢ therefore serves as the means for
posmwelv moving the signal - controlling
switch to set the Slo‘nals and is operated by
the lighting - circuit. The current which
passes from the trolley-wire over the light-

I8 sufﬁclent to energize the lighting-magnet

30

2 in order that the latter may move the SWltch—

arm ¢ from right to left and set the signals.

- The switch d When in engagement Wlth the
~ contact - fingers ¢ p051twely connects the

35

ground-wire 7, including the safety- signal ¢,

| w1th the signal-wire b in such manner as to re-

ceive the current from the opposite or leaving

- end of the block, and as the danger-signal ¢

18 11’101L1ded 1n sald sional-wire b at sa,ld leav-

ing end of the block aﬂd has not been cutout | By referring to Fig. 6 it will be seen that the .'

signal-controlling switch at the enter ing end

| ‘,by the switch-arm d thereat 1t 18 set, Whereab

40

45
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the danger-signal ¢ at the entering end of the
block is cut out by t

scribed.

The opemtlon of the paths caused bv a car
entering the block from either end is the same
and is as follows: The cir cult-closing device
} is operated by the, trolley-wheel a,nd the
lighting-cireuit 2 4 8 13 #momentarily oper-
ated and the lighting-magnet 7 therein ener-
ogized. The wnal CODthlllDG‘ switch  is

R moved out of engagement Wlth the contact-
hnﬂ’els d and into engagement with the con- |
"taot-ﬁnwers 2 thereby opening the signal-wire

b at d’, cuttmcr out the danger —sw*nal ¢ at the

entering end of the: bloch, and closing the

 ground-wire fat ¢, which includes the safety-

60

sw‘nal g, with the signal-wire ) at said enter-
ing end of the block, thereby establishing the

signal-circuit o f, the current being taken
from the current-carrying wire ¢ at fhe leav-

- ing end of the block. The safety-signal g is
| thus set at the entering end of the block, and
the danger-signal ¢ is set at the lea,vmcr end of

the bloclx, and the lighting-magnet ¢ is in-

cluded in said signal- mrcmt S0 as to remain

the movement of the
switch-arm d from r ight to left as a,bove de-

from being operated. -
+ set, as represented by-the diagram Fig. 6, if
‘the lighting-circuit 2 4 3 13 f at the leaving
end of the block should be closed and the. -
Jighting-magnet ¢+ energized the signal-con-

energized while the signal - circuit remains
closed. While the signalsare thus set, ifaloss
of current occurs, the signal-lamps will cease
to glow, but the armature ¢ of the lighting-.
magnet will remain in its attracted position

7O.I

by gravity and the switch-arm ¢ will remain

in engagement with the spring contact-fin-

nal lamps will glow again.. _
At each end of the block a Iockmc)-macmet

troll;
hold

thereby prevent it from being operated. by

ng switch, which is adapted to pomtwelv

said sw1tch in its normal position, and

Oers ¢ by friction, so that when the current
returns the parts will occupy the same posi-

| tion as when the current ceased and the sig- 75

d” is .provided for the adjacent swnal con-

80.

the lighting-magnet 7 in case the lighting-cir-
cult should be operated while the si fmal% are -

set—as, for instance,.by a car entering t_he
block against a set danger-signal. The lock-

ing-magnetis herein represented asa solenoid,

to the armature of which a rod ¢ is attuched,

which when the solenoid is deénergized rests

to left to set the signals. The Iockmcr—mam

adapted to- be controlled by the signal-con-

switch when the latter is olaet*a,ted__ to estab-

by gravity upon the armature s of the put--
oub magnet m, or it may rest directly upon
“the arm d°of the signal-controlling switch and
while thus suppor ted i 1s free to be moved up-
“ward by the signal-controlling switch, as it~
- will be when said switch 1S moved from right
95
nets ¢ are mcluded in the signal-wire b, but N

Qo . -

.-.trollmcf‘ switches—that is to say, ea(,h lock-
| ing-magnet d" is adapted to be cut out or dis-

,conn_ected by its adjacent signal-controlling Too

lish the signal-circuit and set the signals. -

of the block is always operated to establish

the signal - circuit and set the Sw‘nals and

The locking ~-magnet

105

_comequmtlv the loukmw-maO‘net at the
entering end of the block 1s cut out or dis-
connected from the signal-circuit Whenever
the signals are set.
d" at the opposite or leaving end of the
‘block always remains included in the signal-

circuit whenever the signals are set and is
‘therefore energized and positively holds its
‘armature-1n 1ts attracted position with the
rod d* resting upon the armature ', andas .
‘a result the signal-controlling switch at the -

I_m '

II 5.

leaving end of the block is positively held -

While the signalsare

120

trolling switch will not be operated, because -

it 1s po&twely held by said lochmw magnet,

dlﬁ

[25

It will be seen that the armature Ot the -

locking-magnet d" at each end of the block
nor mally occupies its attracted poswmn, 1t

‘being supported by the armature =/, and. .
when said magnet ¢ is energized the arma-_

130
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ture 1s not moved, but is held positively
against movement. Thus if a car should
enter the block at the leaving end while the
signals are set the signal-controlling switch
thereat could not be operated.

To put out the signals when a car leaves
the block, means are also provided adapted

‘to be operated at either end of the block for

returning the signal-controlling switch-arm
¢ at the entering end of the block to its nor-
mal position. £ represents the put-out wire.,
which extends from end to end of the block,
and 1n each box an electromagnet is included
1n saild wire £, herein shown asa solenoid ..
having a tubular core and containing two ar-
matures ' m° disposed in alinement and
movable into and out of the tubular core in
opposite ways. The armature ' is herein

referred to as the ‘‘main armature and the

armature 72° as the ‘“secondary” armature.
Kach put-out magnet or solenoid 7 is set in
an upright position, so that both main and
secondary armatures are influenced by grav-
1ty when the magnets are deénergized. Each
malin armature 7" has a notch which receives
the outer end of an arm &°, which is rigidly
connected with the adjacent pivoted switch-
arm ¢, so as to positively move said switch-
arm when attracted and also be moved by
said switch-arm into its retracted position

- when the magnet is desnergized and the light-

35

40

55

60

ing-magnet z is energized. Whenever the
switch-arm ¢ is moved by the lighting-mag-
net out of engagement with the contact-fin-

2 . '
gers ¢ and Into engagement with the con- .

tact - ingers ¢, the armature ), connected
therewith, will be moved into its retracted
position, and whenever the armature 7’ is
attracted the switch-arm d, connected there-
with, will be disengaged from the contact-
fingers ¢ and moved into engagement with

the contact-fingers &% and at the same time

the armature 2’ of the adjacent lighting-mag-
net 2 will be moved into its retracted position.
A wire £’ leads from each put-out magnet m
to the ground-terminal #of the signal-circuit,
and each wire £ contains a normally open
switch 4°, the movable member of which is
attached to a vertical rod or bar Z° which
rests upon, but is not connected with, the ar-
mature ¢ of the lighting-magnet 7, so that
the switch £* at each end of the block will be
operated by the lighting-magnet thereat. As

the armature ¢ of each lighting-magnet 7 is

normally in its retracted position, as repre-
sented at the right of Fig. 6, each switch 4
will be normally held open, but will be closed
wheneversaid armatures are attracted, as rep-
resented at the left, Fig. 6. and when closed
the adjacent ground-terminal 7 of the signal-
circuit will be connected with the put-out
wire £ through . Thus provision is made
for connecting a ground-terminal to either

“end of the put-out wire % to assist in estab-

-movement of said armature.

772,665

lishing two put-out circuits.
the put-out circuits and energize the put-out
magnets or solenoids ., current is taken from
the trolley-wire «, and to accomplish this re-
sult at each end of the block a circuit-closing
device 7 18 employed, which is represented as
a pivoted arm located in such proximity to
the trolley-wire as to be engaged by a passing
trolley-wheel-—as, for instance, by a car leav-
ing the block—and whenever said circuit-clos-
ing device » is operated the current passes
from the trolley-wire « at the leaving end of
the block, over wire 4, arm», wires 5, 47, and
%, to the opposite end of the block, including
both put-out magnets 7, then over wire 4’ at
the opposite or entering end of the block,
switch 47, and ground-terminal 7 to ground.
Thus the two put-out circuits will be sepa-
rately established, according to which circuit-
closing device n 1s operated. The operation
of the circuit-closing device 7 is only nmomen-
tary, yet 1s sufficient to cause both put-out
magnets or solenoids 72 to become energized,
and the armature 22" of the put-out magnet at
the entering end of the block will he attracted,
and the signal-controlling switch-arm « will
be restored to its normal position, therehy
putting out the signals by opening the signal-
circuit, and the armature ¢ of the lighting-
magnet ¢ at thé entering end of the block will
be also returned to its attracted position, and
theswiteh 47 will be opened; but the armature
' of the put-out magnet or solenoid at the
leaving end of the block, being already in its
attracted position, will not bemoved, although
sald put-out magnet will be energized. Thus
1t will be seen that the two put-out magnets
are arranged 1n series in either put-out cir-
cuit, and that the put-out circuits each have
a normally open ground-terminal, and that
the switch for closing the eround-terminal
connection 1s operated by the adjacent light-
ing-magnet, and all the current will pass from
the trolley-wire « through both put-out mag-
nets to one of the ground terminals from the
leaving end of the block to the entering end
thereot whenever either put-out circuit is op-
erated by the trolley-operated eirceuit-closing
device n. .

By resting the rod 27, bearing the movable
member of the switch /4°, on the armature ¢
instead of attaching 1t to said armature said
rod will have a movement, due to momentum,
which is independent of and in addition to the
In practice the
armature ¢ is moved into its attracted posi-
tion suddenly; but the distance which it trav-
els 18 short, and the movable member of the
switeh Z° will be likewise moved suddenly,
and the sudden movement thus given to the
movable member of the switch 47 is so goreat
as to cause sald member to move independ-
ently a short distance beyond the armature
by the momentum 1mparted to it, and such

To cstablish 05
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: been operated to set the signals, thereby open-

1O

- ouft.
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'further movement of said member positivelv

insures the breaking of any arc that may be

produced by the opemno' of said switch. |
A switch 1s included in each lighting-cir-

cult 24 3 13 /, which is normally closed, but
which isadapted to be opened by the adjacent
signal-controlling switch when said switch has

ing the lighting-circuit as soon as it has per-
formed 1ts reqmred functions. This prevents
the momentary glowing of the safety-signals

-~ at both ends of the blook in case the dana'er— |

signal lamp burns out while the s _1o’nels are
set and & car should enter the block at the

“leaving or danger end while the signals are

set but after the danger-signal has burned
The switch thus prowded in the light-

.. ing-circuit at each end of the block may be of

20

any suitable construction, but is herein rep-
resented as comprising a movable member 20,
(see Fig. 4,) attached to a stem 7', which lat-
ter rests upon the top of the ermeture of the

locking-magnet &', butis not oonneeted there- _
‘with, and the stationary members 20 %, one

of which 1s oonneoted to the wire 8 and the
other to the wire13.
loekm@-meﬁ'net d*°, upon which the stem 2’

- rests, 18 connected to a stem 4", which rests

- upon the top of the armature m' of the put-
20

35
-~ netd”, stem W, and movable member 1 of the
switch will be hfted positively and theswitcho

~Ing-circult.
40
‘not limit our invention to the _partleuler con-

out or extinguishing magnet, and as said arma-
ture 7' is connected with the arm d° of the sig-
nal-controlling switch,itwill beseen that when-

eéver . said signal-controlling switch 1s moved

from 110"1113 to left to set the signals the arma-
turem’, stem dlz armature of the locking-mag-

w”w’ thereby opened, thus opemocr the light-
The switch w w” w° is thus oper-
ated by the signal-controllingswitch: but we do

struction of meens herein shown for operating

- said switch w «® %’ by the signal-controlling

 if a car should enter the block at the 1eevm0'.
“end while the signals are set and the dencrer-
'swnel burned out the lighting-circuit 2, ]b

55

" be employed
the switch w w® %° at the entering end of the
block will be opened, and in case the danger-
‘signal lamp ¢ at the leaving end of the block

switch, as it is obvious that other means may
’Whenever the signals are set,

ehould be burned out While the signals are
thus set the signal-circuit will be opened but

the swnel oontrolhnﬁ‘ switch at the entering |

end of the block wﬂl still remain set, so thet

w’, w, w’, 13, and £ at the leevmfr end of the

| blook will be elosed and the lwhtmw magnet 7

energized and the signal - controllmcr swmoh

| opereted and the sw1toh w w w opened at

60

“said leaving end of the block, thereby pre-
venting the safety-signal ¢ from clowing mo-

menta,rllv while the llO‘htlnﬁ‘-Cll'CIlIt 1S thus es-
tablished. - If said switch w w* w° were- not

provided, the current would momentarily pass

Ly

leaving end of the blook

- As thearmature of t 1e |

consists of the wires 35 end 36, and a high-
resistance circuit-closer is moluded in sald

over 24313 g Fed b to eotermo end of the

05

block end over d’ e f ¢, including the lighting- -

magnet z at sald entering end “of the block,
and thereby cause both sm‘rety sighal lamps ¢

to glow, while the circuit- o]osmcr* device L act-

ed to hold the lighting-circuit elosed at the

tance of sald sw1toh w w w will be seen.
The switches w w®w® at each end of the block

Thue the impor-

70

will be closed by the adjacent put-out magnet

when the latter operates to restore the 810‘11&1-

75

controlling switch, or it may be othelwise'_

closed bV the IBLUI‘HIHU‘ signal - controlling
switeh. -

Arouod each safety-signal lamp g % Shllllt- '*

circult 1s provided, which, as herein shown,

resistance . circult-closer is included in said

shunt-circuit, which consists of a spring-act-
1ng arm 32, bearing upon a small piece of pa- -
-per 33, which is laid on an arm 34, and. said

8¢

_consists of the wires 30 and 31, and a 1110’11— -

arm 32 1s connected with the wire 30, and the *

arm 34 1S connected with the wire 31. - By

means of said hwh resistance circuit-closer

the shunt-circuit is normally held open: but

in case the safety-signal lamp ¢ burns out the

90

current will puncture the paper 33 and per- -

Otherwise the swnel circuit

wou. Id be opened and the deouor-ew nel extin-

ouished.

Around each danger -Swnel lamp X shunt:—
circuit is provided, Wh_lch as herein shown,

shunt-circuit, which consists of a spring-act-

‘mit the spring-acting arm 82 to close on the
arm 34, and thereby close the signal-circuit
‘at this point.

95
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ing arm 37, beermo' upon a small piece of pa-

per 38,. which 3 18 laid on an arm 39, and said

arm 37 is connectecd with the wire 35, and the
Tog

high-resistance circuit-closer

arm 39 1s connected with the wire 36. By
means of said

the shunt-circuit is normally held open; but

1n case the danger-signal lamp ¢ burns out the
current will puncture the paper 38 and per- -
‘mit the spring-acting arm. 37 to close on the

arm 39, and thereby close the signal-circuit
at this point. .

110

Otherwise the Swnel circuit -

would be opened and the sefety-swnel extm-

ouished.

Either signal-circuit when estftbhshed in-

115

cludes a permanent-connection with the trol- -

ley-wire at the leaving end of the block and

a oground connection f’ at the opposite or en-
te1 ing end of the block, and in addition to the
Slo'nel lamps ¢ and ¢ @lowmcr the lighting-.

120

magnet ¢ at the entering end of the block re-

mains energized, and therefore continues to
positively'hold the signal-control.
¢ 1n the position shown at the left. of T Kig. 6,

‘as 1t 1s designed and intended that the pull of
the put-out magnet 7 at such time shall not
be sufficient to overcome the pull of the light-

ing-magnet 2. - In accomplishing this result

1ng switch -
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the attractive force of the put-out magnet |

for 1ts armature is reduced when the light-

‘Ing-magnet is operated, as will be deseribed.

A second switch or circuit-closeris provided
at each end of the block, which is included in
the signal-wire 4 and which is herein shown
as a plate o, normally engaging a pair of con-
tact-pleces o', which are connected with the
signal-wire, and said switch normally main-
tains said signal-wire closed: but when the

plate 0 is moved out of engagement with said

pleces o' the signal-wire at this point will be
opened. For simplicity of construction the
plate o 1s connected with the secondary arma-
ture m° of the put-out magnet m, so as to be
operated by it whenever said magnet is ener-
gized. Therefore whenever one of the cir-
cult-closing devices n 1s operated to connect
the put-out wire with the trolley-wire and

both solenoids 7 m are energized both switches

0 ¢ and o o' @ will be operated, and the opera-

tion of the one that is located at the leaving
-end of the block will open the signal-circuit,

causing the lighting-magnet 7 at the opposite
or entering end of the block to deénergize,
and thereby permit the put-out magnet = at
sald entering end of the block to attract its
armature 7' and restore the switch-arm d.
The operation of the switch ¢ ¢ at the enter-
ing end of the block will produce no result.
Thus to restore the switch-arm ¢ both put-
out magnets are required to operate, one to
lift, and thereby open the second switeh o o',
which controls the signal-circuit,and the other
to attract 1ts main armature, and thereby
positively return the switch-arm ¢ when per-
mitted so to act by the lighting-magnet ¢ be-
coming deénergized. In case the wires are

crossed the current will pass over the put-out |

wire and through the put-out magnet 7 at the
entering end of the block, and it is of the ut-
most 1mportance that the put-out magnet m
thereat shall not be energized sufficiently to
attract 1ts armature ', because in such case
the signal-controlling switch-arm @ will be re-
stored and the safety-signal ¢ restored to nor-
mal or extinguished. Each put-out magnet
m 18 therefore constructed to exert a variable
attractive force on its armatures, so that the
put-out magnet 7 at the entering end of the
block may be adjusted in such manner that its
attractive force 1s materially reduced when the
signals are set, and as a result it will not over-
come the pull of the lighting-magnet 7 and
also will not attract its armatures as quickly

as the put-out magnet m at the opposite or

leaving end of the block. This variation in
the attractive force exerted is obtained by
providing an air-gap in the core of the put-
out magnet m of varying dimensions, as when
the air-gap 1s large the attractive force of the
magnet 1s correspondingly less than when saic
alr-gap is small. This air-eap is represented
at ¢, Fig. 4, and in said figure is reduced to
1ts minimum size, as it will be

I
|
|
I
!
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magnet at the leaving end of the block when
the signals are set; but in the put-out mag-
net at the entering end of the block when the
signals are set the armature /' is witndrawn
from the core mechanically by the lightine-
magnet 1nto 1ts retracted position and the
alr-gap 1s increased to such anextent that the
attractive force of the put-out magenet is ma-
terially diminished, and as a result the put-
out magnet becomes slugeish or slower to
act. It will be seen that in case the put-out
wire recetves current from the signal-wire or
the trolley-wire or other current-carrying
wire the armature 422" of the put-out magnet
at the entering end of the block will not he
attracted, and hence will not operate the sio-
nal-controlling switch and restore the signals
unless the lighting-magenet 7 is first deéner-
aized.

The lighting-magnets 7 are made wealer
than the put-out magnets even when the ar-
matures 72" of said put-out maenets are in
their retracted positions, as they will be when-
ever the signal-controlling switches are oper-
ated, so that in case two cars should enter the
block at the same time and operate hoth sie-
nal-controlling switches the first ecar which
backs off the block will operate the put-out
or extinguishing circuit and restore hoth sio-
nal-controlling switches.

By retferring to Fig. 6 it will be seen that
1T two cars should enter the block at the same
time and operate both signal - controlline
switches no signal-lamps will glow, yet said
switches will be set and the block will be tied
up, and the car which first backs off’ of the
block closes the circuit-closing deviee # and
operates the extinguishing-circuit and ener-
g1zes both put-out magnets ., yet at the same
time the current would pass over the signal-
circutt and operate to energize both lightinge-
magnets, and i1t the put-out magnets were
not made stronger than the lighting-magnets
sald lighting-magnets would so hold the sio-
nal-controlling switches that they would not
be restored.
rent 1n such case over the signal-cireuit may
be traced as follows, assuming that the car
backs ofl of the block at the riecht-hand end:
k&S f, lighting-magnet ¢ 7, signal-lamp ¢ ¢
@ b to the opposite end of the block, then
e f, signal-lamp ¢ £, lighting-magnet / 7 to
ground. Thusthe importance of making the
put-out magnets m stronger than the light-
ing-magnets + will be understood.

Referring to Fig. 2, A represents the box
or housing which contains the signal-lamyp ¢
and ¢ and the switches and other operating
mechanism, and in one wall of said box in
front of the danger-signal lamp ¢ a lens or
disk ¢” of red glass is provided, and in back

- of the safety-signal lamp ¢ a lens or disk *

of uncolored glass is provided, and in the op-
posite wall of the box in front of the safety-

in the put-out | signal lamp ¢ a lens or disk ¢* of green glass

The abnormal path for the cur-
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1s prowded and said ‘lenses or dlsks % and
g are loeated opposite each other, the safety-
signal lamp being located between them.
Many of the fea,tures herein described are
desembed and claimed in the application.above

referred to, and hence are not herein claimed.
. Having thue described our invention, what

we claim a asnew, and desire to secure bv Letters
Patent, is—

1. Ina b]oek—elgnel havmfr ) dan O‘er—sw‘nel
and a safety-signalateach end of the bloek and

signal-circuits therefor, a signal-controlling

smtch at each end of the bloek a lighting-
magnet and a put-out magnet at eaeh end of

the block for operating the signal-controlling

- switch thereat, and circuits the1 efor, a lock—

20

ing-magnet at ee,eh end of the block, opera,ted |

bV one of the signal-circuits, for holdmﬂ' the
adjacent signal-controlling switch in its nor-

mal position, Substantmlly as described.

2. In a block-signal having a danger- elcmel

~anda sefety-sw’nal ateach end of the bleek and

25

30
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signal-circuits therefor, a signal-controlling
ew1tch at each end of the bloek a ho"htmﬂ“-

magnet and a put-out magnet at each end of

the | block for Operatmw the signhal-controlling
‘switch thereat, and circuits therefox a, loek—

ing-magnet at each end of the block, oljereted-
gbV one of the signal-circuits, the armatures of |

which are meeha,mca,lly connected with the

‘adjacent signal-controlling sw1tehee eubstan—

tla,lly as described.
3. In a block-signal havmﬂ' a dan ﬂ*er—swnal

and a Sefety—-ewnel at each end of the | bloek and

signal-circuits therefor, a signal-controlling

| sw1tch at each end of the block, a ]10‘11131110‘-

magnet and a put-out magnet at each “end of

,the block for operating the signal-controlling

~ switch thereat and circuits the1 efor, a loek-

ing-magnet at eeeh end of theblock, operated

| bv one of the signal-circuits and centmlled by

the adjacent ew‘nel controlling switch for

holding said 10'1‘1&1 controlling SWltGh in 1ts

- normel p081t10n subetentml]v as described.

60

4. Ina bloeh-swnel having a danger-signal

~anda satety-swnal at each end of the hlock and

circuits therefor, a signal- controlling sw1teh

at each end of the bloek ) hﬁ*htmcr -magnet,

and a put-out magnet at each end of the block

~for opera,tmﬁ' the signal-controlling switch

thereat, circuits for the put-out magnets hav-

1ng normally open ground- termma,ls, means

for operating said circuits, and a switch at
each end of the block, operated by the adja-

cent lighting-magnet, for closing the adjacent
'crround termmel “of the put—out circult, sub- |
Stantlelly as described. -

5. Ina block-signal having a danﬁ'er-swn‘tl

“and asafety-sig nal ateach end of the hloek and
circuits therefor, a signal-controlling 3W1tch.
at each end of the bloel: ) lwhtmw-meo‘net

~and a put-out magnet at eaeh end of the block
- for operating the signal - controlling switch

thereat, circuits for the put-out magnets hay-

ing normelly open cr'round termma,le meaus |

Opereted by the edjacent put-out meﬂ*net for

for operating said -cireuits. and a switeh at
“each end of the block, operated by the adja-
cent lighting-magnet, for closing the adjacent
ﬂ'round terminal of the put-out circuit, and

opening said o’round terminal, substantmlly h

as described.

6. Ina 810'11&111'16‘ apparatus, a vertically-dis-

attached, said rod resting upon the armature

| posed solenoid, a switch, a vertical rod to
which the moveble member of said switch is

75

“of said solenoid whereby it is free to move in- -
‘dependently of said armature by the momen-

tum imparted to it by the sudden retractive

‘movement of said armature, substentlally S

described.
7. In a block-signal having a danﬁ"er-swnal

80

and a safety-s wnal at each end of the bloek :

and ewnal-elreults therefor, a signal-control-

| ling switch at each end of the bloek a light-
Ing-magnet and a put-out magonet at eeeh end
'of the bloek for operating the si lgnal-control-

ling switch thereat circuits for the lighting-

"maenete and cir cu1ts for the put-out mao"nete

and a normally open switch in each hohtmfr-
circult adapted to be operated by the ad;;a cent;

scribed.

‘signal- controlhno switch, substantlally as de-

8. In a block- swnal having a den@er-ewnal' |

and a safety swnal at each end of the block
and circuits therefor a signal - controlhno"
switch at each end of the block a hO'htmO"—

the block for operating the switch thereat,
circuits for the lighting-magnets. and ewemts

95 -

magnet and a put-out magnet at each end of -

100

for the put-out magnets, a normally closed -

switch In each lwhtuw-mrcmt and means Op-

ated by the put-out circuits for eperatmcr said

erated by each ho'htmﬁ"-elremt for operating -
“the switch 1neluded thereln and means oper-

105

switches to close the 110'ht1n0' c1rcu1ts sub-
‘stantially as deseribed.

9. Ina block-signal ha,vincr a danger-signal

Jamp and a safetv—elo*na,l Iamp at eaeh end of

the block, and circuits therefor, a lighting-
magnet at cach end of the block end means

~0perated by 1t for setting said ewnal lamps, -

circults for said ho‘htmo'—mecrnets and a nor-

‘mally open shunt-circuit around each safety-

signal lamp including a high-resistance cir-

cuit-closer adapted to be op erated by the in- "
ductive action of the- ed]eeent lw*htma*—mao*—-

Lo -

115

net in case the safety-signal lemp burns out’

while the signals are set, substantmlly as de-
_Scrlbed S

10. In a block- swnal hzwmcr edaneer-swnel B
and a eatety—swnel at each end of the bloek -

120

circuits therefor, and a signal - eontrollmo*

switch at each end of the bloeh,

magnet and a put-out magnet at each end. of
the bloclz, ee1d hohtmﬂ—mewnets being made
‘weaker than the put-out magnets, circuits for _
the lighting-magnets, and circuits for the put-
eut magnets, substantmlly as deseribed.
11 Ina block-swnal having a safetv-swnal |

lighting-

T2 5 |
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and a danger-signal at each end of the block, | the block and housing for the same, said hous-
circuits therefor, and a signal - controlling | ing having lenses opposite the said safety and
switch at each end of the block, a lighting- | danger signal lamps, the lenses opposite the
magnet and a put-out magnet at each end of | safety-signal being two in number and giving
5 the block and a housing for the same, said | different geometrical dispersion to the raysof 2o

housing having lenses opposite the said safety | said lamp, substantially as described.

and danger signal lamps, the lenses opposite | In testimony whercof we have signed our
the safety-signal lamp being two in number | names to this specification in the presence of
and on opposite sides thereof and of different | two subseribing witnesses.

- 001‘[02&' EEl;slg?ggll{agiﬂg:l%1(281?;126;1:5%‘["61;3" signal GHARLES H. MORSL.
. TR « - 3 S TRls i A , IO L W I
and a danger-signal at each end of the block, CHARLES F. HOPEWLLL.
circuits therefor, and a signal-controlling Witnesses:
- ~switch at each end of the block, a hghting- B. J. Novxus,
P 15 magnet and a put-out magnet at each end of H. B. Davrs.
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