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UNITED STATES PATENT OFFICE. . 
STEPHEN A. WOOD, OF PROVIDENCE, RHODE ISLAND, ASSIGNOR TO UNITED ELECTRIC 

SIGNAL COMPANY, OF PROVIDENCE, RHODE ISLAND, A CORPORATION OF MASSA 
CHUSETTS, 

BLOCK-StGINALING APPARAUS. 

939,30. Specification of Letters Patent, Patented Nov. 9, 1909. 
Application filed May 14, 1906. Serial No. 316,624, 

To all whom it may concern: 
Beit known that I, STEPHEN A. Wood, of 

the city and county of Providence and State 
of Rhode Island, have invented certain new 
and useful Improvements in Block-Signal 
ing Apparatus; and I do hereby declare the 
following specification, taken in connection 
with the accompanying drawings, forming 
a part of the same, to be a full, clear, and 
exact description thereof. 
My invention relates to block-signaling 

apparatus for railways of the character 
shown and described in my pending applica 
tion for Letters Patent, Serial No. 300,960, 
filed February 14, 1906, and has for its object 
to produce a device of this character which 
is more simple in construction and more effi 
cient in operation than my previous device. 
To these ends my invention consists pri 

marily in providing means whereby the use 
of a solenoid or separate electric magnet for 
operating the target signal is obviated. 
My invention further consists in provid 

ing means for positively locking the target. 
in operative and inoperative positions, 
which locking mechanism will not interfere 
with the operation of the target operating 
mechanism while said target is in locked position. 
My invention further consists in the novel 

construction and combination of parts here 
inafter described and pointed out in the 
claims. 
In describing my invention in detail ref 

erence will be made to the accompanying 
drawings in which 

Figure 1 is a side elevation of my im 
proved signaling apparatus; Fig. 2 is a 
plan view of the same with the top of the 
frame removed; Fig. 3 is a sectional view 
on line a-a, Fig. 1; Fig. 4 is a diagram 
matic. view illustrating my system of wir 
ing between the signals at each end of the 
block; Fig. 5 is a view of a suitable casing 
for my apparatus; Fig. 6 is a detail. 

Referring to the drawings, 1 represents a 
suitable frame in which the various parts 
of my apparatus are mounted, said frame 
being adapted to be inserted within a suit 
able casing 2, shown in Fig. 5, provided with 
a cover 3 and brackets 4 for fastening the 
same upon a pole or other convenient place 
to display the signals. 
Secured to the frame 1 are two electro 

magnets 5 and 6 and two pivoted armatures 
7 and 8 adapted to be operated by each of 
said magnets respectively. The armatures 7 
and 8 are each provided with an actuating 
pawl 9 and 10 pivoted near the ends thereof 
and provided with suitable projections or 
stops adapted to engage said armatures and 
limit the movement of said pawls upon their pivots. 
Mounted in suitable standards 11 and 11 

Secured to the bottom of the frame 1 is a 
rock-shaft 12 carrying a ratchet-wheel 13 
and a segment-wheel 14. The ratchet-wheel 
13 is mounted directly over the pawls 9 and 
10 and in operative relation thereto. Mount 
ed in the standards 11 and 11 directly over 
the rock-shaft 12 is a second shaft 15 upon 
which is loosely mounted an arm 16 carry 
ing at its free end a friction roller 17 adapt 
ed to engage the ratchet-wheel 13 and pre 
vent said wheel from any accidental turn 
ing when the pawls 9 and 10 are out of en 
gagement, therewith Secured to the shaft 
15 is a target-arm 18 provided at its free end 
with a target 19 in the center of which is a 
transparent red glass or other suitable 
transparent material. The arm 18 is pro 
vided with laterally projecting studs 20 and 
20 upon each side thereof. Loosely mount 
ed on the shaft 15 directly over the seg 
ment-wheel 14 is an arm 21, one end of 
which is arranged to engage and disengage 
the projections 20 and 20 on the target-arm 
18. The other end of the arm 21 is provided 
with a segment-gear 22 arranged to co 
operate with the segment-wheel 14. The 
segment-wheel 14 is provided with a lock 
ing segment 14 which is adapted to engage 
the locking segments 22 on the segment 
gear 22, and lock, the arm 21 and the target arm 18 in operative or inoperative position. 
Mounted upon the bottom of the frame 1 

on one side of the axis of shaft 15 are two 
spring wire terminals 23 and 24, and upon 
the other side are two similar terminals 25 
and 26, as shown in Fig. 2, said terminals 
being arranged and adapted to be connected 
and disconnected by the switch-blade 27 
mounted in a piece of fiber 28 which is se 
cured to an arm 29 mounted on the shaft 15, 
as shown in Fig. 6. The arm 29 is prefer 
ably provided with a weight 30 to assist in 
counteracting the weight of the target 19 
and cause the parts to operate more freely. 
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The standard 11 is provided with upright 
projections 31 and 31 to limit the move 
ment of the target arm. 18. 

Secured to the bottom of the frame is 
an insulating block 32 Supporting two spring 
terminals 33 and 34 adapted to be engaged 
and disengaged by the switch-blade 35 se 
cured to the armature S and insulated there 
from. 
Mounted upon suitable supports 36 are 

two electric incandescent lanps 37 arranged 
to shine through the opening 38 in the cas 
ing 2, which opening is provided with a 
green glass or other suitable green trans 
parent material. Mounted upon similal 
supports 39 are two electric incandescent 
lamps 40 arranged to shine through the 
opening 41 in the casing 2, which opening is 
provided with a white glass or other suit 
able transparent material. While there ale 
shown two lights 37 and two lights 40, it 
will be understood that only one light at 
each opening is necessary and that when two 
lights are used, one is a spare or reserve 
light which is adapted to be automatically 
switched into circuit when the other burns 
out or becomes inoperative. 

Referring to Fig. 4, the wiring for my 
signaling apparatus is as follows: The cur 
rent by which my apparatus is operated is 
taken from the trolley-wire W. Each end 
of the block section is provided with a sig 
naling apparatus A and A', both of which 
are actuated at the same time to set the 
necessary signals when a car enter's an empty 
block and to restore said signals to normal 
conditions when the last car leaves said 
block. Mounted above or adjacent to the 
trolley-wire W at each end of the block are 
the gravity return Switch-level's S and S 
adapted to be operated by the passing of 
the trollew-wheel or by any other convenient 
method. Located upon either side of the 
switch levers S and S and adapted to be 
engaged thereby are the switch points S, t 
and s , t'. Extending from the switch 
points 8 and s' are the signal circuits a, and 
a' which include the electric magnets (5' and 
6 respectively in the signaling apparatus A 
and A. Extending from the switch-points 
t; and t are the electric circuits () and b 
which include the electric magnets 5 and 5' 
respectively and are connected to the ground 
wires w and us'. Extending from the trol 
ley-wire W are the circuits c and 6' which 
include the electric lights 40 and 40' which 
it will be seen are always lighted. The elec 
tric circuits for operating the green signal 
lights 37 and 37 comprise the circuits d and 
d extending from the trolley-wire W to the 
terminals 23 and 23 respectively. Extend 
ing from the terminals 25 and 25 are the 
circuits e and e which include the green 
lights 37 and 37 respectively, and are com 
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nected to the ground wires at and E. EN 
tending from the terminals 24, 24 and 26. 
26 are circuits f and f' which include the 
terminals 33 and 33 and connecting the tel'. 
minals 34 and 34 is the electric circuit f'. 
The operation of the device is as follows: 

When the block is clear and the signaling 
mechanism is in its normal position, the 
switch 27 is in position to keep the circuit 
d open, as shown in the signaling appa 
ratus A at the right in Fig. 4, and the 
target 19 is held in its inoperative position 
and the lights 40 and 40' at each end of the 
block will show a white light through the 
opening 41 in the casing 2, thereby indicat 
ing that the block is clear. When a car 
enters from the right of Fig. 4 the switch 
lever S is thrown in contact with the switch 
point Ol' wire terminals' and allows a cul'- 
lent to pass over the circuit (t, which ene1'- 
gizes the magnet 6 and attracts the arma 
ture S. As the armature S is attracted its 
pawl 10 engages the ratchet. Wheel 13 and 
revolves said ratchet-wheel a partial revo 
lution to the left, as shown in Fig. 1. 
segment-wheel 14, being mounted upon the 
same shaft with the ratchet-wheel 13, is like 
wise given a partial revolution to the left, 
and the engagement of the toothed portion 
of said segment-wheel 14 with the segment 
gear 22 on the end of the al'm 21 will move 
the airn 21 into engagement With the pro 

! jection 20' and throw the target 19 to the 
apparatus are identical in construction and right and between the lights 40 and the 

opening 41 in the casing, thereby showing a 
red or danger signal and indicating that the 
block is occupied. The distance the ratchet 
wheel 13 moves is limited and governed by 
the end of the al'mature S which engages 
said ratchet-wheel and locks it against 
further l'otation. As the target 19 is moved 
to the right in Fig. 1 the switch-arm 29 is 
thrown to the left and the switch-blade 27 
is brought between the terminals 23 and 24 
and connects the circuit d with the circuit, f, 
thereby allowing a current to pass from the 
trolley-wire W over the circuits (l, f, f', f' 
and e' to the ground-wire t', thereby light 
ing the green light 37 in the apparatul's A. 
As the circuits f and f', forming a part of 
the green light circuit are connected and 
controlled by the switch-blade 35 on the 
armature S, it will be seen that this caution 
alry green signal can only be set. When the 
target 19 has been moved to give the danger 
signal at the opposite end of the block and 
thus said green light notifies the entering car 
that the danger signal at the other end of 
the block has been set. The engagement of 
the switch-lever S with switch-point s' con 
tinuing but a moment, the armature S imme 
diately drops by gravity upon completing 
its stroke, and the pawl 10 drops down past 
the next tooth on the ratchet-wheel 13 into 
position to engage said next tooth and re 
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volve said ratchet-wheel another partial 
revolution when a second car enters the 
block and moves the switch-lever S again 
into contact with the switch-points' to ener 
gize the magnet 6. When another car enters 
the block before the first car has left said 
block the magnet 6 will again be energized 
and through the mechanism above described 
turn the ratchet-wheel 13 and segment-wheel 
14 another partial revolution to the left. 
Such further revolution of the segment 
wheel 14 disengages the toothed portion of 
the segment - wheel from the segment-gear 
22, thus preventing any further revolution 
of the target-arm 18, and the locking seg 
ment 14 engages one of the locking seg 
ments 22, thereby locking the target 19 in 
position. 
As will be seen, the green light 37 remains 

lighted as long as the block is occupied, and 
while the first car to enter the block is noti 
fied that the danger signal has been set at 
the opposite end of the block by the lighting 
of Said green light, all subsequent cars enter 
ing the block will also be notified that the 
mechanism for operating said danger signal 
has been further operated by a flash from 
the green light 37 caused by the switch 35 
breaking the green light circuit as the arma 
ture S is raised when the magnet 6 is again 
energized, thereby extinguishing the green 
light 37. As soon as the armature has op 
erated to revolve the ratchet wheel 13 it will 
again drop back to normal position by grav 
ity and bring the Switch 35 again in con 
tact with the terminals 33 and 34 and com 
plete the green light circuit, thereby relight 
ing the green light 37. As this operation 
takes but a moment, it produces a flash of 
said green light 37. Thus it will be seen 
that every car entering a block is notified 
that it has operated the signal at the op 
posite end of said block. As the cars pass 
out of the block to the left they in turn op 
erate the Switch lever S and close the circuit 
b which energizes the magnet 5 and operates 
the armature 7 and operating pawl 9 to re 
volve the ratchet-wheel 13 and segment 
wheel 14 to the right. When the last car 
passes out of the block the toothed portion 
of the Segment-wheel 14 engages the segment 
gear 22 and moves the arm 21 to the left so 
that its end will engage the projection 20 
on the target-arm 18 and throw the target 
19 into inoperative position against the sto 
31 and at the same time the Switch-blade 
27 is moved out of engagement with the ter 
minals 23 and 24 and into engagement with 
the terminals 25 and 26, thereby breaking 
the green light circuit and extinguishing the 
cautionary signal. It will thus be seen that 
each car indicates the operation of the dan 
ger signal when it enters a block and that 
said indication is maintained so long as any 

3. 

is indicated only 
passed out of the block. 

It will be understood that changes may be 
made in the details of construction without 
departing from the spirit and scope of my 
invention. 
What I claim as my invention and desire 

to secure by Letters Patent is: 
1. In a signaling apparatus, the combina 

tion, with a target arm, of means normally 
out of engagement with said target-arm 
which is adapted to engage said target-arm 
to operate the same, and magnetically ac 
tuated means for actuating said target-op 
erating means. 

2. In a signaling apparatus, the combina 
tion, with a target-arm, of a second arm for 
operating said target-arm, said second arm 
being arranged and adapted to engage and 
disengage said target-arm, and means for 
rocking said second arm. 

3. In a signaling apparatus, the combina 
tion of a shaft having a target-arm mounted 
thereon, a second arm mounted adjacent said 
target-arm and adapted to engage and dis 
engage said target arm to operate the same 
and means for rocking said second arm, sub 
stantially as described. 

4. In a signaling apparatus, the combina 
tion, with a target-arm, of an oscillating 
arm for operating said target-arm, said tal 
get-arm and oscillating arm being so ar 
ranged that the initial movement of the os 
cillating arm brings said arm into engage 
ment with said target-arm to operate the 
Same, and means for operating Said oscil 
lating arm. 

5. In a signaling apparatus, the combina 
tion of a target, an oscillating arm for op 
erating said target, said target and arm be 
ing so arranged that the initial movement 
of the arm in either direction brings said 
arm into engagement with said target to 
operate the same, and means for Oscillating 
said arm, substantially as described. 

6. In a signaling apparatus, the combina 
tion, with a suitable frame, of a shaft 
mounted therein, and having a target-arm 
and a Switch-arm secured thereon, and a 
second arm loosely mounted thereon, said 
arms being arranged so that the operation 
of the second arm will operate both of the 
other arms, and means for operating said 
Second arm. 

7. In a signaling apparatus, the combina 
tion of a shaft having a target-arm and 
Switch-arm Secured thereto, a second arm 
loosely mounted on said shaft and adapted 
to engage and disengage the target-arm to 
oscillate said shaft, and magnetically-actu 
ated means for operating said second arm, 
Substantially as described. 

8. In a signaling apparatus, the combina 
tion of a shaft having a target arm and 

car remains on said block, and a clear block switch-arm secured thereto, a second arm 

when the last car has 
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loosely mounted on said shaft and adapted ed to alternately engage each set of said 
to engage and disengage said target arm 
to operate the same, said Second arm being 
provided with a segment, gear, a third arm 
loosely mounted on said shaft and pro 
vided with a friction roller, a rock-shaft, a 
segment-wheel secured thereto and coöper 
ating with said Segment-gear, a ratchet 
wheel secured on said shaft, said ratchet 
wheel being engaged by the friction-roller. 
and magnetically-actuated means for oper 
ating the rock-shaft, substantially as de 
scribed. 

9. In a signaling apparatus, the combina 
tion of a shaft having a target-alm secured 
thereto, a second arm loosely mounted on 
said shaft and adapted to engage and dis 
engage said target-alm to operate the same, 
and means for rocking said second arm, sub 
stantially as described. 

10. In a signaling apparatus, the com 
bination of a shaft having a target-arm se 
cured thereto, a second arm loosely mounted 
on said shaft and adapted to engage and dis 
engage said target-arm, said second arm 
being provided with a segment-geal', a rock 
shaft provided with a segment-wheel adapt 
ed to engage said segment-gear, and mag 
netically-actuated means for operating said 
rock-shaft, substantially as described. 

11. In a signaling apparatus, the com 
bination of a shaft having a target-arm and 
an operating arm mounted thereon, means 
fol' rocking said operating arm, and means 
for locking said operating arm against 
movement in both directions after it has 
operated, substantially as described. 

12. In a signaling apparatus, the com 
bination, with two sets of wire terminals, 
of a shaft provided with a switch-arm adapt 
ed to alternately engage each set of said 
terminals, means for locking said Switch 
arm in engagement with said terminals, and 
switch-operating mechanism adapted to be 
operated without operating said switch, sub 
stantially as described. 

18. In a signaling apparatus, the com 
bination, with two sets of wire terminals, 
of a shaft provided with a switch arm adapt 

terminals, means for operating said switch 
alm, said operating means being provided 
with means for locking said switch-arm in 
engagement with either set of said terminals, 
said locking means being adapted to permit 
the operation of the operating means when 
said switch-arm is locked against said termi 
nals, substantially as described. 

14. In a signaling apparatus, the com 
bination of a shaft having a target-arm and 
a switch-alm secured thereto, an operating 
alm loosely mounted on said shaft and 
adapted to operate said target-arm and 
switch-arm, means for operating said op 
erating alm, and means for locking all of 
said arms in position after they have op 
erated, substantially as described. 

15. In a signaling apparatus, the com 
bination of a shaft, a target-arm secured 
thereto and provided with laterally extend 
ing projections, an operating arm loosely 
mounted on said shaft and arranged to en 
gage and disengage said projections, and 
magnetically-actuated means for rocking 
said operating ai'in, substantially as de 
scribed. 

16. In a signaling apparatus, the com 
bination of a shaft, a target-arm and switch 
arm secured thereto, said switch-arm being 
upon the opposite side of the axis of said 
shaft from the target-arm and provided 
with means tending to counterbalance said 
target-arm, and a magnetically-actuated 
arm arranged and adapted to rock said 
target and switch arms, substantially as 
described. 

17. In a signaling apparatus, a target 
circuit and a lamp-circuit normally open, 
means for closing the target-circuit when a 
cal enters a block, means for closing the 
launp-circuit when the target-circuit is 
closed, and means for opening and closing 
said lamp-circuit when a second car enters 
said block. 

STEPEN A. WOOD. 
Witnesses: 

W. H. THURSTON, 
J. H. THURSFON. 
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