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UNITED STATES PATENT OFFICE. 

Massachusetts, have invented an Improvement 
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SPECIFICATION forming part of Letters Patent No. 761,848, dated June 7, 1904. 
Application filed June 27, 1901, Serial No. 66,285, (No model.) 

To all, whom it inval/ conce7n: . . . 
Beit known that I, CHARLEs H. Morse, of 

Cambridge, county of Middlesex, State of 

Scription, in connection with the accompany 
ing drawings, is a specification, like characters 
on the drawings representing like parts. 
This invention has for its object to improve 

the construction of trolley-signals, and is in 
tended as an improvement on the trolley-sig 
nal shown and described in my Letters Patent 
No. 678,894, dated July 23, 1901. In my said 
patent the trolley signal comprises, essen 
tially, a danger-signal and a safety-signal at 
each end of a block and means for setting the 
safety-signal at one end of the block and 
which for clearness will be referred to as the 
entering’ end of the block and for setting 

the danger-signal at the opposite end of the 
block and which for clearness will be referred 
to as the leaving” end thereof when a car 
enters the block and for putting out said sig 
nals when the car leaves the block. The sig 
nals shown in Said application are incandes 
cent lamps; and objection is sometimes made 
to their use on account of their liability of 
burning out. 

In accordance with this invention an auxil 
iary, danger-signal is provided at each end of 
the block and automatic means provided for 
setting the auxiliary danger-signal at the leav 
ing end of the block in case the signal-circuit 
becomes inoperative while the main or regu 
lar signals are set-as, for instance, by burn 
ing out of either signal-lamp or by the cessa 
tion of the current on the signal-circuit or by 
a break of the signal-circuit. . . . . . . 
Also in accordance with this invention 

means are provided at each end of the block 
whereby the safety-signal thereat will be 
short-circuited while the signal apparatus is 
being operated to set the danger-signal at the 
leaving end of the block, so that in case either 
or both safety signal-lamps should be burned 
out the danger-signal at the leaving end of the 
block may still be set. 
Also in accordance with 

means are provided at each end of the block 
this invention 

whereby the auxiliary danger-signal can be 
set” at the leaving end of the block in case 

either or both safety signal-lamps and either 
or both main or regular danger-signal lamps 
should be burned out when the signal appa 
ratus is operated at either end of the block. 55 Figure 1 represents in diagram a trolley 
signal embodying this invention, the parts 
thereof being shown in their normal position 
of rest. - Fig. 2 is a similar diagram showing 
the parts in the position they will occupy 
when a car is on the block and moving in the 
direction of the arrow, the left-hand end of 
the block being at such time the entering end 
and the right-hand end of the block the leav 
ing end; and Fig. 3 is a similar diagram of the 
apparatus at the leaving end of the block, 
showing the parts in the position they will oc 
cupy when the main danger. signal-lamp has 
been burned out or the signal-circuit has for 
any other cause become inoperative while a 
car is on the block and the auxiliary signal set. 

a represents atrolley-wire, or it may be any 
other current-carrying wire, and b is a signal 
wire. At each end of a block or section of 
signal-wire b two visual signals are provided, 
which are herein shown as red lamps c and 
e and blue lamps dif, the red lamps or sig 
inals indicating danger and the blue lamps 
or signals indicating safety, and said lamps a 
e d.f. serve as and constitute the main or reg 
ular signals. Also at each end of the block 
two contacts are provided adapted to be op 
erated by the trolley, as g h if, the trolley 
contacts h. and i being constructed and ar 
ranged to be operated by a car entering the 
block and the trolley-contacts gy being con 
structed and arranged to be operated by a car 
leaving the block. The trolley-contact his 
connected with the trolley-wire (, and when 
operated by a car engages a contact which is 
connected by a wire 2 with a contact-pen 3, 
normally bearing upon a metallic plate 4, borne 
by a bar 5 of insulating material or other form 
f frame, and a contact-pen 6 also bears on 

said plate 4, which is connected by a wire 8 
-to the ground or other return through a suit 
able resistance, and a relay 9, is included in 
said grounded wire 8, the armature 10 of 
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which is carried by an arm 11, pivoted at 12. 
When the trolley - contact, h is closed, the 
ground branch 2 3 4 6 8 will be closed pro 
vided the switch 3 4-6 is closed. An arm 13 
is formed rigidly with the arm 11, which pro 
jects upward and bears at its upper end a bar 
14 of insulating material, to which a metallic 
plate 15 is secured, which when moved by the 
attracted armature 10 is adapted to engage a 
pair of contact-pens 1617 and close a connec 
tion between the signal-wire b and trolley 
wire (, said connection being represented by 
wire 201, leading from the signal-wire b to a 
contact-pen 202, bearing on the plate 203, con 
tact-pen 204, also bearing on said plate, wires 
205 206207, contact-pen 16, plate 14, contact 
pen 17, wires 208 and 209 to the trolley-wire 
a. Thus when the entering trolley-contact h 
is closed the current from the trolley-wire 
passes through the relay 9 to the ground, and 
as the armature of said relay is attracted a 
connection is closed between the signal-wire 
and the trolley-wire at the entering end of 
the block, providing the switches 346 and 
202203204 are closed. As the entering trol 
ley-contact his only closed for a short inter 
wal of time by the trolley, these two circuits 
will only be closed momentarily; yet said cir 
cuits will be held closed long enough for the 
current from the trolley-wire to pass to and 
along the signal-wire b and operate certain 
devices at the entering end of the block and 
also certain devices at the opposite or leaving 
end of the block, as will be described. 
At each end of the block a normally closed 

ground branch wire leads from the signal-wire 
and at the entering end of the block 53 rep 
resents said ground branch wire, it including 
the switch 202 20352, (normally closed,) an 
electromagnet 100, the safety lamp or signal 
d, and a suitable resistance. At the opposite 
or leaving end of the block, 34 represents the 
normally closed groundbranch wire, it includ 
ing a switch 303133, the electromagnet 35, the 
safety lamp or signalf, and a suitable resist 
ance. The armature 101 of the electromagnet 
100 is borne by an arm 102, pivoted at 103, and 
rigidly secured to said arm 102 is an arm 104, 
to the upper end of which the bar 5 is secured, 
which carries the metallic plates 4 and 203. 
At the opposite or leaving end of the block 
the signal-wire b is connected by wire 301 to 
the contact-pen 30 of a switch, which normally 
bears upon a metallic plate 31, borne by a bar 
32 of insulating material or other form of 
frame, and a contact-pen 33 also normally 
rests on Said plate 31, and the ground branch 
wire 34 leads from said contact-pen 33 to the 
ground, including the electromagnet 35, the 
armature 36 of which is borne by an arm 37, 
pivoted at 38, and rigidly secured to said arm 
37 is an arm 39, to the upper end of which the 
bar 32 of insulating material is secured. As 
the current momentarily passes from the trol 
ley-wire through the connection 209 208 17 
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15 16 207 206. 205 204 203 202 201 to the 
signal-wire b at the entering end of the block, 
the electromagnet 100 at said entering end of 
the block will be energized; but its armature 
will be prevented from attracting by means 
of a locking device to be described which has 
been previously operated by the relay 9, and 
the electromagnet 35 at the opposite or leav 
ing end of the block will also be energized, 
its armature 36 attracted, and the bar 32 
moved, so that the plate 31 will disengage the 
contact - pens 30 33, and thereby open the 
ground branch wire 34, and when said bar 32 
is thus moved a metallic plate 40, borne by it, 
will engage a pair of contact-pons 41 42 and 
close a connection between the trolley-wire (t 
and signal-wire b, herein shown as wires 43 
44 45 302 and switch 303304805, operated by 
the magnet (7 to be described, and also when 
said bar 32 is thus moved by the magnet 35 
its arm 39 will be moved into engagement 
with a locking device to be described, to be 
held by said locking device, as the electromag 
net 35 is immediately definergized. As soon 
as this connection is established the current 
from the trolley-wire at will pass over the 
wires 43 44 45 302 to the signal-wire l and 
thence along the signal-wirel to the entering 
end of the block and thence to the contact 
pen 202, metallic plate 203, contact-pen 52. 
wire 53 to the ground or other return. 
The red lamp eat the leaving end of the 

block is included in the wire 44 between the 
trolley-wire and signal - wire, and the blue 
lamp d at the opposite or entering end of the 
block is included in the ground wire 53, and 
it will be seen from the foregoing description 
that when the trolley-engaging contact, h is 
operated by a trolley entering the block the 
danger - signal e will be set at the leaving 
end of of the block by closing the connection 
between the trolley - wire and signal - wire 
thereat, and the safety-signal (l will be set at 
the entering end of the block, as it is included 
in the ground connection of the signal-wire. 
The relay 9 and switch 15 16 17 serve as a 
signal-operating device, and the magnet 35 
and switch 40 4142, operated by it, serve as 
the signal-setting device. The signals e and 
d will at such time be connected in series, the 
signale in the connecting-wire between the 
trolley-wire and signal-wire and the signal (l 
in the ground branch wire leading from the 
signal-wire. 
When the connection between the trolley 

wire (, and signal-wirel was established by 
closing the switch 404142, the ground 'anch 
wire 34, including the signal-setting magnet, 
35, was opened by opening the switch 3031.33, 
and consequently the signal-wire containing 
the two signalse and (lin Series has but a single 
closed ground branch 53, and to hold said 
switch 404142 closed with the signals and (d 
thus set when the switch 3031 33 is opened, and 
the signal-setting magnet 35 consequently de s s ( 
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energized, a locking device is provided, which, 
as herein shown, consists of a bell-crankle 
ver pivoted at n, one arm, as n', of which is 
adapted to coöperate with pins n' ', project 
ing laterally from the upright arm 39, carry 
ing the bar32. 

Normally the arm n' rests by gravity on the 
pin n; but when said arm 39 is moved by the 
attraction of the armature 36the pin is moved 
along beneath said arm n beyond a shoulder 
or bend n', formed in said arm, and when so 
moved said arm n' will fall by gravity into 
the full-line position shown in Fig. 2, and 
thereby positively lock the arm 39 in its ab 
normal position, holding the armature 36 in 
its attracted position notwithstanding the 
electromagnet is or is about to become de&n- 
ergized and also holding the switch 40 4142 
closed. The switch 40 41 42 will thus be held 
closed by the locking device n' until said lock 
ing device has been restored to its normal po 
sition, which is accomplished by the operation 
of the leaving trolley-contact y, operated by 
the car when leaving the block, as will be de 
scribed. When the signals e and d are thus 
set, it is also necessary that the switch 202'203 
52 shall be held closed and also that the bar 5, 
to which the plate 203 of said switch is at 
tached, shall remain in its normal position, so 
as to prevent 'setting the danger-signal at 
the entering end of the block notwithstand 
ing the electromagnet 100, which operates 
said bar 5, is included in said closed ground 
tap or branch 53. To accomplish this result, 
a locking device is also provided at the enter 
ing end of the block, which is constructed sub 
stantially the same as the locking device at 
the opposite end of the block, it consisting, 
essentially, of a bell-crank lever pivoted at m, 
one arm, as m', of which is adapted to coöp 
erate with suitable pins an on, projecting lat 
erally from the upright arm 104, carrying the 
bar 5, which is rigidly secured to the arm 102, 
bearing the armature 101 of the electromagnet 

45 
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100, which is included in the ground branch 
wire or tap 53, and is consequently energized 
when the switch 202 203 52 is closed and the 
signals e and d set, as above described. Nor 
mally the arm in rests by gravity on the pin 
m, and when in such position the other arm 
m” of said bell-crank lever, occupies a position 
in the path of movement of an armo, projecting 
laterally from the uprightarm13, and when the 
armature 10 of the relay 9 is attracted and the 

5 arm 13 moved to close the switch 15 1617 the 
arm O will strike the arm m” and lift the arm m' 
into the full-line position shown in Fig. 2, so 
that its shoulder or bend on' will occupy a po 
sition opposite and close to the pin on, and the 
arm 104 will be thereby mechanically held. 
It will be remembered that the relay 9 was 
operated by the trolley-contact h, and conse 
quently operated before the electromagnet 100 
was energized. Therefore it will be seen that 
the locking device m' m” will be moved by the 

3. 

relay 9 into position to prevent movement of 
the arm 104 notwithstanding the electromag 
net 100 is subsequently energized. The elec 
tromagnet 100 is, however, energized imme 
diately after the locking device man” is moved 
and by pulling upon its armature 101 will 
cause the pin In” to bear hard against the 
shoulder or bend m of said locking device and 
hold said locking device in its abnormal posi 
tion even though the armature 10 of the relay 9 
retracts. Thus the switch 202203 52 will be. 
held closed by the locking device an' In" when 
the signals e and d are set. 
When the car enters the block at the left, 

Fig. 1, the trolley-contact / is operated, the 
ground branch wire 2 3 468 is closed, the re 
lay or signal operating magnet 9 energized, the 
switch 15 1617 closed, and electrical connec 
tion established between the trolley-wire and 
signal-wire at the entering end of the block as 
follows: 209,208, 17, 15, 16, 207,206, 205, 204, 
203,202, 201 to b, and the ground branch cir 
cuit 53 at the entering end of the block will 
also be closed and take current from the trol 
ley-wire as follows: 203, 52, 53, energizing the 
signal-setting magnet 100 and lighting the 
main safety-signal d, which is included di 
rectly in said ground branch wire; but said 
signal-setting magnet 100, although energized, 
is incapable of performing any result, as the 
signal-setting switches operated by it are pre 
vented from operation by the locking device, 
which latter was operated by the signal-oper 
atting magnet 9, and the ground branch wire 
34at the opposite end of the block, which is nor 
mally closed and which includes the signal-set 
ting magnet 35, takes current from the signal 
wire b as follows: 301, 30, 31, 33,34 to ground, 
and said signal-setting magnet 35 is energized 
and the magnets p" and (also energized. The 
switch 230 231232 is closed by the magnet p", 
and switch 303 304 305 is closed by the mag 
net Q', and the switch 40 41 42 is closed by the 

i magnet 35, and the switch 3031 32 is opened 
by Said signal-setting magnet 35, and the arm 
39 is locked, and the signal-circuit is thus es 
tablished. The signal-operating magnet 9 is 
deÉnergized by the opening of the trolley-con 
tact h. The signal-circuit which is thus es 
tablished is as follows: 43, 41, 40, 42, 44, dan 
ger-signale, 45,302,303, 304,305, b, 201, 202, 
203, 52, 53, including the main safety-signal 
d. Fig. 2 represents the parts in the above position. 
When the car arrives at the leaving end of 

the block, its trolley engages and operates the 
trolley-contact j to restore the set signalse 
and d to their normal condition and also re 
store both of the locking devices n " and on 
an" to their normal positions, so that all the 
parts will resume their normal condition and positions, as represented in Fig. 1. 
When the trolley-contact is closed, as by 

a car leaving the block, a ground branch wire 
is closed, including the wires 121, switch 122 
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123 124, wire 77, and relay 78, the armature 
of which is adapted to operate the locking de 
vice ' ' to release the arm 39. 
The switch 122 123 124 comprises the con 

tact-pens 122 123 and plate 124, and said 
plate 124 is carried by the bar 32 and is moved 
by said bar into engagement with its contacts 
when said bar is moved to close the switch 40 
41 42 and set the signals e and d, yet the 
closing of said switch 122 123124 at such time 
subserves no other end than to place the 
ground branch 121 77 in condition to be op 
erated by the trolley-contact, and put out the 
signals. 
The armature 79 of the relay 78 is carried 

by an arm 80, pivoted at 81, and an upright 
arm 82 is rigidly secured to said arm S0, 
which has an arm 125, projecting laterally 
from it, adapted to engage the arm n" of the 
locking device 7' n”. 
When the trolley-contact f is closed, the 

ground branch 121 TT is closed, and the relay 
78 energized, and as its armature is attracted 
the laterally-projecting arm 125 will engage 
the arm n" and by moving it will lift the arm 
n' free from the pinn', permitting the arm 39 
to resume its normal position. The locking 
device n' " is also permitted to resume its 
normal position. As the arm 39 resumes its 
normal position the switch 404142 is opened, 
thereby breaking the connection between the 
trolley - wire and signal - wire, and the set 
signals e and d will both be put out or re 
stored to their normal condition, and the 
switch 30 31 33 will be closed, and also the 
switch 122 123124 will be opened. At the op 
posite or entering end of the block it will be 
seen that as soon as said switch 40 41 42 is 
opened the electromagnet 100 will be deiner 
gized and will cease to exert a pull upon 
its armature, and the pressure of the pin in 
on the locking device n' being thereby re 
lieved said locking device will resume its nor 
mal position. The set signals are therefore 
both restored to their normal condition, and 
the locking devices are also both restored to 
their normal positions. 

lf instead of the car entering at the left 
hand end of the block and operating the trol 
ley-contact /, as above described, it should 
enter the block at the opposite end, it would 
engage and Operate the trolley-contact , and 
when said trolley - contact is operated the 
visual signals c and f will be set, and the 
locking devices ' ' and in an operated in a 
reverse manner to that previously described. 
The trolley-contact is adapted to be con 

nected with the trolley-wire (, and by a wire 
72 with a contact - pen 73, normally bear 
ing upon the plate 124, borne by the bar 32, 
and the contact-pen 123 also normally bears 
on said plate 124, which is connected to 
the wire 77, which leads to the ground or 
other return through a suitable resistance, 
said ground branch including the relay 78, 
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heretofore referred to. The arm S2, which 
is connected to the armature-carrying lever S() 
of said relay 7S, also extends upwar and 
bears a bar 83 of insulating material, carry 
ing a plate 84, adapted to engage the contact 
pens 85 86 when said arm S2 is moved by the 
attraction of the armature 79 of the relay 
78. The contact-pen 85 is connected by Wire 
87 and 43 with the trolley-wire (t, and the 
contact - pen 86 is connected by Wires 95 45 
302 with a contact - pen SS, normally bear'- 
ing upon the plate 31, borne by the bar 32, 
on which the contact-pon 30 also normally 
bears, and said contact-pen 30 is connected 
by a wire 301 with the signal - wire. Thus 
when the switch SS 31 30 is in its normal 
closed position and the switch S4, S5 S(5 closed 
a connection is established between the trol 
ley - wire ( and signal - wire l whereby the 
current from the trolley-wire is conveyed to 
the signal-wire. Now when the trolley-con 
tact is operated the ground branch 72 73 
124 12377 is closed, the relay is energized, 
its armature attracted, and the switch S-1 S5 
86 closed, and a path for the current, esta)- 
lished between the trolley-wire and signal-wire 
as follows: 43, S7, S5, 84, S6, 95, 45, 302, SS, 
31, 30, 301. At the opposite end of the block 
the current will pass over the ground branch 
wire 53, the switch 20220352 being normally 
closed, and the electromagnet 10(), which is 
included therein, will be energized, its arma 
ture attracted, the arm ()4, bearing the bar 5, 
moved, opening the switch 202:20:352 and clos 
ing a switch by which a connection is esta)- 
lished between the trolley-wire and signal 
wire. This switch consists of a plate 1 () ()n 
the bar 5, which when closed engages the con 
tact-pens 112113. The contact-len 113 is coin 
nected by a wire 114 with the signal-wire and 
includes the signal c, and the contact-len 112 
is connected by a wire 209 with the trolley 
wire. When the bar 5 is thus noved to close 
the switch 110 112 113 and open the switch 
202203 52, the pin , on the upright arm ()4 
will slip along beneath the arm u' of the lock 
ing device n' i' to a position back of the bend 
or shoulder ut', at which time said arm u' 
will fall by gravity and lock the arm ()4, and 
thereby hold the bar 5 with the switch l() 
112113 closed. 
At the entering end of the block (now the 

right-hand end) when the armature of the re 
lay 78 moves into its attracted position and 
closes the switch 84 S5 86 the arm 1:25, l'o- 
jecting from the arm S2, engages the arm " 
and lifts the arm n' into a position opposite 
the pin to thereby prevent the arm 3) from 
being moved by the electromagnet 35 when 
said magnet is energized, so as to hold the 
switch 30 31 33 closed and also prevent, the 
signale being operated at the entering end of 
the block, and as said switch 3() 31 33 is held 
closed the ground branch wire 34, including 
the electromagnet 35 and also including the 
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signal?, 'will be held closed, and said electro 
magnet 35, pulling upon its armature, causes 
the pin n' to bear hard upon the arm n', and 
thereby hold said armin its elevated position. 
With the parts in this position the signals a 
and f will be set, and the circuit will be as 
follows: 209, 112, 110, 113, 114, signal c, 206, 
switch 230 231232, to be described, signal 
wireb, switch 30580430330288 81.33, 

O ground branch wire or tap 34, including the signal f. , 
When the car which enters the block at the 

right-hand end and operates the trolley-con 
tact leaves said block, it will engage and 
operate the trolley-engaging contact 9. The 
trolley-contact g is connected by a wire 131, 
with a contact-pen 132, which engages the plate 
4, carried by the bar 5, and said plate also 
engages the contact-pen 6, which is connected 
by the wire 8 to the ground through a suitable 
resistance and which includes the relay 9, here 
tofore described. The switch 1324 6 is closed 
when the bar 5 is moved by the operation of 
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the electromagnet 100, which occurs when the 
car enters the block and operates the trolley 
contact i, so that when said car enters the 
block it sets the switch 1324 6 in condition, 
so that the trolley-contact (7 when operated 
may restore the set signals c and f to their 
normal condition and also restore the locking 
devices on and n'. When said trolley-contact 
g is operated by the car leaving the block, the 
ground branch 131132 4 68 will be closed, 
the relay 9 operated, the armo operated by 
it to engage the arm n' and lift the arm in 
free from the pin in thereby permitting the 
arm 104 to resume its normal position, and 
as said arm 104 resumes its normal position. 
the switch 110 112113 is opened and the con 
nection between the trolley-wire and signal 
wire broken and the signal c put out or re 
stored to its normal condition, and as the con 
nection with the trolley-wire is thus broken 
the signalf will be put out or restored to its 
normal condition, and the electromagnet 35 
will cease pulling upon its armature and, 
consequently the pressure of the pin of the 
arm n' will be relieved, permitting said arm 
n' to fall by gravity to its normal position. 

So Thus the set signals c and f will be restored 
to their normal condition and the locking de 
vices also restored to their normal positions. 
At each end of the block an auxiliary sig 

nal is provided adapted to be set whenever the 
main signal at the corresponding end burns 
out or the signal-wire breaks or there is a tem 
porary cessation of the current on the signal 
wire, and, as herein shown, prepresents a sig 
nal-lamp at one end of the block and Q a sig 
mal-lamp at the other end of the block, said 
signal-lamps serving as the auxiliary signals. 
The signal-lamp p is included in a branch. 

wire p', one end of which leads to the ground 
as, for instance, it may be connected to the 
ground branch 53- and the other end leads to 
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a switch p' p' p' and thence to a contact-pen 
p", which is adapted to be engaged by a plate 
110 on the bar 5 of the signal-setting device, 
which is operated by the electromagnet 100. 
The plate p' of the switch p' p' p' is borne by 
the armature p" of an electromagnet p", which 
is included directly in the signal-circuit, and 
Said switch is closed whenever Said armature 
is in its retracted position, but is opened im 
mediately said armat are is attracted. When 
the current passes over the signal-wire-as, 75 

for instance, when setting the signal-the ar 
mature is attracted and the branch wire con taining the auxiliary signal-lamp opened at p" 
p' p"; yet if the nain signal-lamp G is set at 
the left-hand end of the block the signal-set 
ting device will have been operated by the 
electromagnet 100 and the plate 110 will en 
gage the contact-pen p", and thus connect the 
branch wire p' with the signal-wires. 
The auxiliary signal-lamp p will not glow, 

because its circuit is open at p p" p", but if 
the main signal-lamp c should burn out, the 
armature of the electromagnet p" will imme 
diately retract and operate to close the branch 
wire p' at p' p' p", and as said branch wire 
will be at such time closed at p" 110 the cur 

90 

rent will pass from the trolley-wire, as fol 
lows: 209, 112, 110, p", p", closed switch p” p" 
p', signal-lampp to the ground. At the op 
posite end of the block. the signal-lamp q is 
included in a branch wire Q', one end of which 
leads to the ground-as, for instance, it may 
be connected to the branch wire 34-and the 
other end leads to a switch o' ('0' and thence 
to a contact-peng, which is adapted to be en 
gaged by a plate 40 on the bar 32 of the sig 
nal-setting device. , ‘. . 
The plate of of the switch o' ('g'' is borne 

by the armature o' of an electromagnet o', 
which is included directly in the signal-circuit, 
and said switch is closed whenever said arma 
ture is in its retracted position, but is opened 
immediately said armature is attracted. When 
the current passes over the signal-wire-as, 
for instance, when setting the signal-the ar 
mature is attracted and the branch wire con 
taining the auxiliary signal-lamp opened at 
9 go'; yet if the signal-lamp e is set at the 
right-hand end of the block the signal-setting 
device will have been operated by the electro 
magnet 35, and the plate 40 will engage the 
contact-pen q', and thus connect the branch 
wire o' with the signal-wire. The auxiliary 
signal-lamp Q will not glow, because its circuit 
is opened at o' ('o'; but if the signal-lamp e 
should be burned out the armature of the 
electromagnet of will immediately attract and 
operate to close the branch wire g at o' ('g', 
and as said branch wire is at such time closed 

95 

IOC) 

IO 

II5 

I 25 
at (40 the current will pass from the trolley 
wire, as follows: 43, 40, 9', q', closed switch o' 
go', lamp q to the ground. Thus it will be 
seen that while the main signal is set at either 
end of the block if it should burn out the 

  



O 

6 

auxiliary signal-lamp at the corresponding 
end of the block will be immediately included 
in the circuit. Also it will be seen that when 
ever the safety or danger signals are set at 
opposite ends of the block, being included in 
the same live circuit, if either lamp should 
burn out the auxiliary signal-lamp at the end 
showing the danger-signal will be immediately 
included in the circuit, and in case of a cessa 
tion of the current or a breakin the signal-wire 
the auxiliary signal at the danger end of the 
block will be included in the circuit. 
The auxiliary signal-lamps will be restored 

or reset by the restoring or resetting of the 
signal-setting device just as if the main sig 
nals were in operation, as previously described. 

In case the safety signal-lamp, as d or if, 
should be burned out whenever the signal ap 
paratus is Operated by a car entering the block, 
whereupon it would be impossible to set the 
danger-signal at the remote or leaving end of 
the block, because no path for the current 
could be established, I have herein provided 
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a short circuit for each safety signal-lamp 
adapted to be operated by the signal-operat 
ing device to obviate this difficulty. 
p' p'represent a pair of wires leading from 

the wire 53 at opposite sides on the safety 
signal-lamp d, which include the switch p" 
p" p", the plate p" of which is borne by a bar 
14 of the signal-operating device, so that when 
ever the electromagnet 9 is energized said 
switch p" p" p" will be closed, thereby shunt 
ing Out the signal-lamp d temporarily and 
providing a path for the current while set 
ting the danger-signal at the opposite or leav 
ing end of the block. The wires p' p' when 
closed by the switch p" p"p" will form a part 
of the branch 53 at such time. 

g" ("represent a pair of wires leading from 
the wire 34 at the opposite sides of the safety 
signal-lamp for d, including the switch q" 
g" (", the plate q" of which is borne by a bar 
83 of the signal-operating device, so that when 
ever the electromagnet 78 is energized said 
switch ('0' 0" will be closed, thereby shunt 
ing out the signal-lamp.ftemporarily and pro 
viding a path for the current while setting the 
danger-signal at the opposite or leaving end 
of the block. The wires o' ('when closed by 
the switch ('g" ("will form a part of the 
branch 34 at such time. 

In case either or both Safety signal-lamp or 
either or both danger-signal lamp should burn 
out at the same time and to set the danger 
signal at the leaving end of the block it be 
comes necessary to at once utilize the auxil 
iary signal as the danger-signal, and I have 
provided means for accomplishing this result. 
At the left-hand end of the block a pair of 
wires p" p" are extended beyond the switch 
p" p" p" to a switch p" p" p", the plate p" 
of which is borne by the armature p' of the 
electromagnet p’. Whenever said armature is 
in its retracted position, said switch p" p"p" 
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will be closed, thereby establishing a path for 
the current to the ground around the safety 
signal-lamp (d. At the opposite or right-hand 
end of the block a pair of wires ty' ()" are ex 
tended beyond the switch ty' (y" ("to a switch 
q" o' 0", the plate o' of which is borne by 
the armature of" of the electromagnet ty', and 
whenever said armature is in its retracted po 
sition said switch ("q"()" will be closed, there 
by establishing a path for the current to 
ground around the safety signal-lamp 1. 

I claim 
1. In a trolley-signal, a main danger-signal 

at each end of a block, a signal-operating de 
vice at each end of the block, a signal-setting 
device at each end of the block for setting the 
main danger-signal at the same end of the 
block, said signal-setting devices being oper 
ated by the signal-operating devices at the ol)- 
posite ends of the block, an auxiliary signal 
at each end of the block, the circuits of which 
are controlled by the signal-setting devices at 
the same ends of the block, and an operating 
device for the auxiliary signal at each one of 
the block controlled by the signal-circuit, and 
adapted to operate while the signal-setting de 
vice at the same (end of the block is set, and 
circuits for said signals, substantially as de 
scribed. 

2. In a trolley-signal, a main danger-signal 
at each end of a block, a signal-operating de 
vice at each end of the block, a signal-setting 
device at each end of the block for setting the 
main danger-signal at the same end of the 
block, said signal-setting devices being oper 
ated by the signal-operating devices at the op 
posite ends of the block, an auxiliary signal 
at each end of the block, the circuits of which 
are controlled by the signal-setting devices at 
the same ends of the block, and an operating 
device for the auxiliary signal at each end of 
the block controlled by the signal-circuit, and 
adapted to operate while the signal-setting (le 
vice at the same end of the block is set, and 
means at each end of the block for restoring 
the set signals, and circuits for said signals, 
substantially as described. 

3. In a trolley-signal, two different main sig 
nals at each end of a block, a signal-operating 
device at each end of the block, it signal-set 
ting device at each end of the block for set 
ting one of the signals at each end of the block 
operated by the signal-operating device at the 
opposite end of the block, an auxiliary signal 
at each end of the block, the circuits of which 
are controlled by the signal-setting devices at 
the same ends of the block, and an operating 
device for the auxiliary signal at each end of 
the block controlled by the signal - circuit, 
adapted to operate while the signal-setting cle 
vice at the same end of the block is set, and 
circuits for said signals, substantially as cle 
scribed. 

4. In a trolley-signal, the combination of a 
trolley-wire, a block or section of signal-wire, 

7 O 

75 

So 

S5 

95 

OC) 

O. 

I 5 

I 3O 
  



O 

2 o 

761,848 

a main danger-signal at each end of said block, 
means operated at either end of the block for 
setting the main danger-signal at the opposite 
end of the block, an auxiliary signal also at 
each end of the block, and automatic means 
controlled by the signal-circuit for setting the 
auxiliary signal at the leaving end of the block, 
substantially as described. 

5. In a trolley-signal, the combination of a 
trolley-wire, a block or section of signal-wire, 
a main danger-signal at each end of said block, 
means operated at either end of the block for 
setting the main danger-signal at the opposite 
end of the block, an auxiliary signal also at 
each end of the block, automatic means con 
trolled by the signal-circuit for setting the 
auxiliary signal at the leaving end of the block, 
and means at each end of the block for restor 
ing the 'set’ signal at the leaving end of the 
block, substantially as described. 

6. In a trolley-signal, a main danger-signal 
at each end of a block, a signal-operating de 
vice at each end of the block, a signal-setting 
device at each end of the block for setting the 
main danger-signal at the same end of the block 
operated by the signal-operating device at the 
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opposite end of the block, an auxiliary signal 
at each end of the block, the circuits of which 
are operated by the signal-setting devices at 
the same ends of the block, and an operating 
device for the auxiliary signal at each end of 
the block controlled by the signal-circuit and 
which operates conjunctively with the signal 
Setting device at the same end of the block to 
set said auxiliary signal, and circuits for said 
signals, and means at each end of the block. 
for restoring either the main danger-signal or 
auxiliary signal which may be set at the leav 
ingend of the block, substantially as described. 

7. In a trolley-signal, a trolley-wire, a block 
or Section of signal-wire, a signal at each end 
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of Said block, a locking device for each signal 
which when in one position holds the signal 
Set and when in another position prevents op 
eration of the signal, means at each end of 
Said block for Setting the signal at the oppo 
site or leaving end of the block and for oper 
atting the locking device to lock it set and for 
also operating the locking device at the enter 
ing end of the block to prevent the operation 
of the signal thereat, an auxiliary signal at 
each end of the block and automatic means 
controlled by the signal-circuit for setting the 
auxiliary signal at the leaving end of the block, 
substantially as described. 

8. In a trolley-signal, two different signals 
at each end of a block, a signal-operating de 
vice at each end of the block, a signal-setting 
device at each end of the block for setting one 
of the signals at each end of the block oper 
ated by the signal-operating device at the op 
posite end of the block, an auxiliary signal at 
each end of the block and an operating device 
for it at each end of the block controlled by 
the signal-circuit which operates while the sig 

nal-setting device at the same end of the block 
is set, circuits for said signals, and means at 
each end of the block for restoring the main 
signal or auxiliary signal which may be set and 
also for restoring both locking devices, sub 
stantially as described. 

9. In a trolley-signal, the combination of a 
trolley-wire, a block or section of signal-wire, 
a main danger-signal at each end of the block, 
means operated at either end of the block for 
setting the main danger-signal at the opposite 
end of the block, an auxiliary signal also at 
each end of the block, an electromagnet in 
the signal-circuit at each end of the block and 
means operated by its retracting-armature for 
setting the auxiliary signal at the adjacent 
end of the block, substantially as described. 

10. In a trolley-signal, the combination of 
a trolley-wire, a block or section of signal 
wire, a main danger-signal at each end of the 
block, means operated at either end of the 
block for setting the main danger-signal at 
the opposite end of the block, an auxiliary 

in a normally open branch wire, an electro 
magnet in the signal-circuit at each end of the 
block and a switch operated by its retract 
ing-armature for closing said normally open 
branch wire and thereby setting the auxiliary 
signal at the adjacent end of the block, sub 
stantially as described, 

11. In a trolley-signal, atrolley-wire, a block 
or section of signal-wire, two different signals 
at each end of the block, a locking device at 
each end of the block for one of said signals, 
which when in one position holds the signal 
set and when in another position prevents 
operation of the signal, means at each end 
of the block, for setting one of the signals at 
the same end of the block and for operat 
ing the locking device to prevent the opera 
tion of the other signal, and for setting one 
of the signals at the opposite end of the block 
and for operating the locking device to lock 
it set, and an auxiliary signal at each end of 
the block and automatic means controlled by 
the signal - circuit for setting the auxiliary 
signal at the leaving end of the block, sub 
stantially as described. 

12. In a trolley - signal, a trolley - wire, a 
block or Section of signal-wire, a signal at 
each end of said block, a locking device for 
each signal which when in one position holds 
the signal set and when in another position 
prevents operation of the signal, means at 
each end of said block for setting the signal 
at the opposite or leaving end of the block 
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and for operating the locking device to lock 
it set and for also operating the locking de 
vice at the entering end of the block to pre 
vent the operation of the signal thereat, an 
auxiliary signal at each end of the block and 
automatic means controlled by the signal-cir 
cuit for setting the auxiliary signal at the 
leaving end of the block, and means at each 
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end of the block for restoring the main sig 
nal or auxiliary signal which may be set at 
the leaving end of the block, and also for re 
storing both locking devices, substantially as 
described. 

13. In a trolley-signal, the combination of a 
trolley-wire, a block or section of signal-wire, 
two different signals at each end of the block. 
means operated at either end of the block for 
Setting one of the signals at each end of the 
block, an auxiliary signal also at each end of 
the block, and automatic means controlled by 
the signal-circuit for setting the auxiliary sig 
nal at the leaving end of the block, substan 
tially as described. 

14. In a trolley-signal, two different visual 
signals at each end of the block, means oper 
ated at either end of the block for setting one 
of the signals at each end of the block, a short 
circuit at each end of the block for one of the 
signals thereat, and means for closing said 
short circuit operated by the means at the same 
end of the block for setting the signals and 
circuits for said signals, substantially as de 
scribed. 

15. In a trolley-signal, two different visual 
signals at each end of a block, a locking de 
vice at each end of the block for one of said 
signals, which when in one position holds the 
signal set and when in another position pre 
vents the operation of the signal, means at 
each end of the block for setting one of said 
signals at the corresponding end of the block 
and for operating the locking device to pre 
vent the operation of the other signal, and for 
Setting one of the signals at the opposite end 
of the block and for operating the locking de 
vice to lock it set, a short circuit at each end 
of the block for one of the signals thereat and 
means for closing it operated by the means 
employed for setting the signals, and circuits 
for said signals, substantially as described. 

16. In a trolley-signal, two different visual 
signals at each end of a block, a locking de 
vice at each end of the block for one of said 
signals, which when in one position holds the 
signal set and when in another position pre 
vents the operation of the signal, means at 
each end of the block for setting one of said 
signals at the corresponding end of the block 
and for operating the locking device to pre 
vent the operation of the other signal and for 
setting one of the signals at the opposite end 
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of the block and for operating the locking de 
vice to lock it set, a short circuit, at each end 
of the block for one of the signals thereat and 
means for closing it operated by the means 
employed for setting the signals, means at 
each end of the block for restoring the set sig 
nals and for restoring the locking devices, and 
circuits for said signals, substantially as cle 
scribed. 

17. In a trolley - signal, a trolley - wire, a 
block or section of signal-wire normally dis 
connected from the trolley-wire, and having 
a normally open ground branch at each end 
including a visual signal, a normally open 
short circuit for said visual signal, another 
visual signal at each end of said block included 
in a normally open connecting-wire between 
the trolley-wire and signal-wire, an electro 
magnet at each end of the block for closing 
said connecting-wire between the trolley-wire 
and signal-wire and thereby setting the visual 
signal at the corresponding end of the block 
and for opening the ground branch including 
the other visual signal, a relay at each end of 
the block, means for connecting its circuit, 
with the trolley-wire and means operated by 
the armature of each relay for closing a con 
nection between the trolley-wire and signal 
wire and thereby connecting the electron) ag 
net at the opposite end of the block in circuit, 
with the trolley-wire through the signal-wire 
and also for closing a short circuit, for the 
visual signal at the corresponding end of the 
block, substantially as described. 

18. In a trolley-signal, two different visual 
signals at each end of a block, means Oper 
ated at either end of the block for setting one 
of the signals at each end of the block, a short, 
circuit at each end of the block for one of the 
signals thereat, two circuit-closers for said 
short circuit, one operated by means at the 
same end of the block employed for setting 
the signals, and the other operated by the re 
tracting-armature of an electromagnet in the 
signal-circuit, substantially as described. 

In testimony whereof I have signed my name 
to this specification in the presence of two Sul)- 
scribing witnesses. 

CHARLES II MORSE. 
Witnesses: 

B. J. NOYES, 
JOHN W. DECROW. 
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