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To all whom it may concern: the wheels of a locomotive through the me 
Be it known that I, ANDrew J. ALLARD, Ilium of a track bar or shoe. Fig. 4 is a 

of Richmond, in the county of Henrico and view on the line a-te of Fig. 3, she wing the 
State of Virginia, have invented certain new track shoe or bar. Fig. 5 is a section on the 55 

5 and useful Improvements in Electrical line y-y of Fig. 3. Fig. 6 is a section on 
IBlock-Signaling Systems; and I do hereby the line -2 of Fig. 3, and Figs. 7, 8 and 9 
declare the following to be a full, clear, and are detail views of parts of the circuit shift 
exact description of the invention, such as ing devices. 
will enable others skilled in the art to which in Fig. 1 of the drawing, one complete 60 

10 it appertains to make and use the same. block and the adjacent ends of two other 
This invention relates to improvements in blocks are shown, the adjacent ends of the 

electrical block signaling and train control-blocks being arranged to overlap, so that the 
ling systems and particularly to such in blockii is of trains will be continuous. 
which the signals appear in the locomotive 1-1 represent the rails of a railroad track, 65 

15 and the brake controlling mechanism in the and at points several hundred feet distant 
cab, is actuated automatically to operate the in opposite directions from abutting block 
brakes and stop the train. terminals, the inner rail section 2 is insu 
One object of my present invention is to lated (as shown at 3) from the major por 

provide a block system which shall be con- itions of the inner rail of the track between 70 
20 tinuous oria which the blocks overlap, and blocks. a 

to so construct and arrange the syster) that Near eart, end of each lock, a contact rail 
signals on trains will be accurately operated 4, about ine-thousaid feet ( or or less) in 
to protect the trains both in advance and in eigth, is located and preferaily situated be. 
rear thereof, and to automatically stop trains tween the track rails. A shorter contact rail 75 

25 if the signals be ignored. , having a length of two-hui tied feet 
A further object is to so construct and ar. more ( ; less) is located near the forward 

range the system that the engineers of a trait; erasi of i? long contact rail 4 but electrically 
shall be advised of the presence of another se a rate there from, aid beyond the contact. 
train either ahead or in rear of his train aii 5, a distance about eighteen hundred 80 

30 and to inform him of the direction in which feet (more or less) another short contact 
such other train is running. rai is 6 is located, --the contact, rails 6 for two 
A further object is to provide a continu- adjaceit block terminals being located ap 

ous blocking system which shall be operated proximately in line with the ends of the 
automatically when set hy a train entering insulated track rail sections 2. 85 

35 or leaving the end of a block, to effectually At a earl of each block, two relays 
protect trains from both rear-end and lead- S-S are locatc. and in order that the ar 
on collisions. latures (if these relays shall respond to 
With these and other objects in view, the cirrents of different voltages under different 

invention consists in certain novel features conditions, as hereinafter explained, the 90 
40 of construction and combinations of parts is rigs innected with said arnatures will 

and circuits as hereinafter set forth and ile so adjusted that the arnature of relay 8 
pointed out in the claims. will be actiated on the passage of a law 

In the accompanying drawings, Figure 1 voltage current through its coils and so that 
is a diagrammatical view showing the sys- the arnature of relay) will be actuated only 95 

45 tem of circuits, and devices along the rail- when a current of higher voltage passes 
road. Fig. 2 is a diagrammatical view through its coils. For convenience, the relay 
showing the circuits and devices on the roll. S will be inereinafter referred to as a low ing equipment. Fig. 3 is a plan view of the voltage relay and the relay 9 will be desig 
track instrument embodying circuit shift nated as a high voltage relay. 00 

50 ing devices arranged at the intersection of The justure of two hlocks, sofar as the two blocks and adapted to be operated by track is ::cerned, is indicated at 7, (Fig. 

  



-iii; ; , certain it is the 8 
nism ('i' shii iiig electicaicii (; iiis, it: in after explaireil, is cated. 

in Fig.1 of the drawings, the relays at A 
indicate ions: i), {}f a tick a; '{ys i.i. 
B inticate the other it if the sain it: i. 
so that, usi;, inspectioi, of fig. i. it will 'e 
seeia hai : he adjace it ea?ts of the i? ?ks (so 
far as the circuits between the lock termic 
nals are coneerine) over: y :: it thus the 
blocks of the system are tied together elec 
trically. Atiention inav also be callied to the 
fact that in portion of one track rail will be 
included in the electrical circuits, and that 
only the section 2 of the other track rai 
which overlaps the block terminals. will be 
utilized as an electrical conductor. 
The coils of the relays S-1-9 are connecte 

in series and the relays at one end of a lock 
are connected in series with the relays at the 
other end of the same block in a nornally 
closed circ it to which staficia it ent is 
supplied to normally energize the low re 
sistance relays 8. This circuit a y : it traced 
on the full block show is lit. as follows: 
From a battery 10. by a coi) duet or to aid 
through the coils of the relays S-9 at A: 
then by a conductor 3 to and traigh tie 
coils of the relays S-9 at 3: theii by a con 
ductor 13 to one termina of a battery 14 : 
from the other terminal of this battery to a 
resistance 15; from said resistance, by a coal 
ductor 16 to a conductor 17; then by said 
conductor 17 to a conducto 8 at the A. end 
of the block: then by said conductor 18 to a 
resistance 19 and from said resistance. back 
to the battery 10. The fire: in his i 

0. 

6 

20 

30 

35 

cuit will not be sufficier, in energize the high 
voltage relays 9 in a na: i.e: t: , movie the 

40 arma ties of said relays, it it is slicit it 
to energize the low voltage relays is 
manner to move their armatures at; m: in 
tain normally open. partial iocal circui is 
which include the contai rails 4 and 5. 
At each end of each block, the arm: iure 

levers of the relays are connected, by a con 
ductor 20 with an insiilated traril: rail stic 

45 

tion 2. The contact. 21 of the relay S is con 
nected, by a conductor 22 with one terminal 
of a battery 23, and the other tertial f 
this battery is connected by a contine is 2.4 
with a short contact rail . One e i if a 'i. 
sistance 25 is connected with the critic to: 
24 and the other end of this resistance is 
connected with a contact 26, yith which the 55 
switch arm 27 of a switch 28 coöperates, 
This switch arm is connected, by a conductor 
29 with a long conductor rail 4. The con 
tact 30 for the armature lever of each relay 
9 is connected, by a conductor 3i with the 
conductor 22. 
The switch 28 comprises three mechani 

cally connected arms 27, 32 and 33 and sui 
able contacts for said arms. One of said con - 

65 tacts (34) is electrically connected with the 

60 

& ". ; ; 21 at 2 the s \iith an 33 is cor 
- : ye?ter, toy a conductor 35 with a short coil 

tact rail 6. The conductors 35 at the adja 
cent or overlapping ends of two blocks are 

31sected by a constitor 36. 
it will be understood that the ci'i: ) is and 

devices at tach end of each block are this 
same, iii tie crisperation of the circt its and 
devices let wein the bifocks will be herein 
: fier in a tie : ; arct. 
The local partial circuits which include 

the batteries 23, the coutacts of the high re 
sistice relays, aid the contact rails 4-5 
are fir the purpose of supplying current to 
act lite devices is a rolling equipment when 
(inder certain conditions) the latter bridges 
one or the other of said contact rails, and the 
track rail section 2, but the said local cir 
cits can not be closed (even when the cir 
cits and devices of the locomotive are in 
cluded therein) until current of sufficient. 
l'oltage: passes trough the coils of the relay 
in agilets to cells: the high voltage relays to 
it citate their arr: it res and close said local 
ire its at the relays, and such complete clos 
tug of the said local circuits is brought about 
by the mechanical operation, by a locomo 
tive, of circuit shifting or switch devices lo 
cated near the t'ack rail section 2 and actua 
ated by the wheels of the coin}otive. These 
circuit shifting or switch devices serve ther 
purposes than to effect the closing of the 
partial local circuit or rather placing, said 
circuits in condition to be closed through the 
devices on the iocomotive when the latter 
bridges a contact rail and track rail section 
2, but for convenience, the said mechanical 
circuit shifting or switching aerhanism will 
now be described in its entirety, aid after 
wird, other circuits and alliances: wirih 
c iperate there with will lie explained. 

('etitially between the ends (if eat it asi 
lated track rail section 2, and opposite the 
tint 3 which talks the juncture of two 

his cKs (i rais, a dri in 1' cylinder 37 of in 
sliating material is located at right angles 
to said rail section 2. This drum or cylinder 
is mounted to fur; on a shaft 38 having 
hearings near its entis in standards 39. The 
shaft 3S is provided at the end with a crank 
ai'i, ii) which is pivotally connected with a 
in 4 ?on an elk agaiei bar or shoe 4:2 dis 

j}):ed alongside the rail of the rail section 
2. The bar or shee 42 is supported by means 
of a series of pivoted links 43 so that said 

| las' shoe can have an ui and down move 
taent in the are of a circle and thus transmit 
ruotion through the crank arm 40 to the shaft, 38. The track bar or shoe 42 is main 
tained normally in its upper position with 

: 

i 

i 

i 

its upper edge slightly above the tread of 
the rail and returned to such position by the 
action of springs 44. These springs are at 
tached, respectively, to the ends of the bar 
or sloe and connected adjustably to lugs 45 
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are housed. The shaft 38 passes 
through the head 46 and to said shaft adja 
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pixely 
53 on the periphery of the head 46. The 
latch arms are also provided near their free 

position to be engaged by the contact plate 

relays 8-9. 
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fixed to track rail2. The drum or cylinder 
87 is provided with a fixed head 46 having 
slots or recesses in which coiled springs { 

freely 

cent to the outer face of the fixed head, 
disk 48 is secured so as to move with said 
shaft. The disk 48 covers the springs 47 
and the slots containing them, and is pro 
vided with a fixed pin 49 which projects into 
the had 46 and is disposed between the op 
posingends of the two springs 47-4. Thus 
it will be seen that when the shaft 38 is 
turned, motion will be imparted, through 
the disk 48, pin 49 and one or the other of 
the springs 47, to turn the head 46 also, but 
as the head will be locked in the position to 
which it may be thus moved (by means pres 
ently ei), the spring 47 will act to return the disk 48 to its normal position 
after the wheels of the train shall have 
passed the track bar or shoe 42. - 
A frame 50 extends over the head 46 and 

amounted in said frame, are two 
curved latch arms 51 which partially em 
brace the head 47 and constructed near their 
free ends with lugs 52 to engage shoulders 

ends with shoulders 54 to be engaged by 
cams or projections 55 on the periphery of 
disk 48 for moving said latch arms out of 
engagement with the head 46 to release the 
latter. The frame 50 also supports two 
solenoids 56, the movable cores of which are 
connected with the latch arms 51 for moving 
the latter to release the head 46 and the 
drum or cylinder 37 to which it is fixed, 
as hereinafter explained, 
The insulated drum or cylinder 37 has se 

cured thereto a plurality of contact plates, 
57-58-59 and 60-61, the latter two plates 
being located on the diametrically opposite 
face of the drum from the plates 57-58-59 
and out of line therewith as illustrated in 
Fig. 1. - At respective sides of the drum 37 and in 
57, are two pairs of contact arms 62-63 and 
64-65. Contact finger 62 at the A-end of 
the block is connected, by a conductor 66 
with one terminal of a battery 67 and the 
other terminal of this battery is connected 
with the resistance 19. The contact finger 
63 at the A-end of the block, is connected by 
a conductor 68 with the conductor 17 at the 
juncture of the latter with the conductor 18. 
The conductor 17 which extends to the 
B-end of the block, is there connected in 
circuit with the battery 14-resistance 15 and 

Assume now that a train is entering the 
block shown complete in Fig. 1 of the draw. 
ing and is traveling from left to right. The 
wheels of the locomotive will depress the 

essewssessiegyss&assagessessee:&exasper"?:Rivers' 

track bar or shoe 42 and thus cause the 
drum 37 and its head 46 as well as the disk 
48 to be turned to the right. The drum will 
be retained in this position by engagement 
of one of the latch arms with the head 46, 
but after the wheels shall have left the 
track-bar or shoe 42, one of the springs 44 
(which springs are much stronger than the 
springs 47 in the head 46) will move the 
track bar or shoe to its normal position and 
cause the shaft 38 to be turned and bring 
the disk 48 to its normal position. When 
the drum 37 has been turned as just de 
scribed, the contact plate 57 will electrically 
connect the contact fingers 62 and 63, thus 
short-circuiting the resistance 19, and in 
cluding the battery 6 at the A-end of the 
block in series with the battery 10. A cir 
cuit will now be established from battery 10 
through the coils of relays 8-9 at the A-end 
of the block; then by conductor 12 to the 
B-end of the block; through coils of relays 
at B; then by conductor 13 to battery 14; 
from the latter through resistance 15 to con 
ductor 16; then to conductor 17 and by the 
latter to the conductor 68 at the A-end of 
the block; then to contact arm 63, through 
plate 57 to contact arm 62, then by conductor 
66 to battery 67 and from the latter to 
battery 10. 
By reason of the exclusion of the resist 

ance 19 from and the inclusion of the bat 
tery 67 in the circuit of the relays 8–9 at 
the two ends of the block, current of suffi 
cient voltage will be supplied to this circuit 
to cause the armature of the high voltage 
relays to be actuated and close the local 
partial circuits hereinbefore described. 
Local partial circuits are now closed at both 
ends of a block,--the contact rails 4-5 at 
the A-end of the block being included in 
one local circuit and the contact rails 4-5 
at the B-end of the block being included in 
the other local circuit. 

Should a second train, traveling from 

O 
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30 
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90 

95 
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10 
right to left, approach the distant B-end of 
the block, the local circuit at this end of the 
block will be closed through signaling de 
vices on the locomotive and the engineer 
tnus notified that another train is in the 
block. Should another train approach the 
block at the A-end thereof, the local circuit 
at this end of the block will be closed 
through signaling devices on the locomotive 
and the engineer will thus be notified of the 
presence of another train in the block. The 
signaling devices on the locomotives will be 
included in the local circuits at the ends of 
blocks by the bridging of the signal circuit 
on the locomotive, from track rail 2 to long 
contact rail 4, a contact shoe 69 being car. 
ried by the locomotive for this purpose. 
Should the engineer on either train ap 
proaching the block while another train is 
in the block, disregard the signal, his train 
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locomotive and the manner in which they 

5 rail 5, his train will be stopped by means of 

a2 . 

will be stopped (if running at or beyond a 
predetermined rate of speed) when the con 
tact shoe 69 reaches a short contact rail 5. 
The local circuit at the end of the block will 
then exclude the resistance 25 and there 
fore stafficient voltage will be supplied to 
operate devices on the locomotive E. O 
trolling the application of the brakes, 
In order that the operation of the signal 

ing and brake controlling devices on the 
are controlled and actuated by the local 
partial circuits at the ends of tie blocks, 
shall be more readily understood-said de 
vices and the circuits on the locomotive in 
which they are included will now be ex 
plained, with special reference to Fig. 2 of 
the drawing. - 
Each locomotive is provided with a con 

tact shoe 69 to engage the contact rails 4, 5 
and 6, and in the cab of the locomotive, a 
solenoid 70 is located, the core of this sole 
noid being connected with a semaphore 71 
also located in the cab. A switch 72 is also 
located in the cab and comprises a longitu 
dinally movable bar provided with a plu 
rality of contact plates 73,74, 75 and 76 and 
a plurality of contact fingers 77, 78, 79, 80, 
81 and 82 coöperate with said contact plates. 
The switch arms 77 and 82 are normally 
connected by the contact plates 73 and the 
switch arm 82 is connected by conductors 
83-84-85 with the contact shoe 69. The 
switch arm 77 is connected by a conductor 
86 with one terminal of the coil of solenoid 
70 and the other terminal of said coil is con 
nected, by means of a conductor 87 with the 
truck frame. 
When the circuit shifting mechanism at 

one end of a block has been shifted mechani 
cally by the passing of a train as before de 
scribed, and the shoe 69 on the locomotive of 
another train engages a long contact rail 4 
at one end of the block, the local circuit at 
that end of the block (including the resist 
ance 25) will, be closed through the circuit 
above described, including the shoe 69, truck 
frame, contacts 73-77-82 of switch 72 and 
the coil of solenoid 70, and thus the sema 
phore 71 will be moved to “danger' posi 
tion, indicating to the engineer that another 
train occupies the block. Should the engi 
neer disregard such warning and permit the 
contact shoe 69 to reach the short contact 

appliances and in the manner which will now be explained. 
A cylinder 88 is located on the locomotive 

and provided with a suitable piston, the rod 
89 of which is connected with the air-brake 
valve mechanism (not shown) for operating 
the same. The cylinder 88 is provided with 
suitable valve for controlling the supply of 
air from a pipe 90 to operate the piston in 

s the cylinder 88. The steam of said valve is 

1,060,408 

indicated at 9i, Fig. 2, and is connected with 
a hand lever 92 which is pivotally supported 
at 93 and movable in one direction by a 
spring 94. The valve is maintained nor 
mally in the position shown in Fig. 2, by 
means of a latch 95 pivoted at one end to a 
fixed support and adapted at its other end 
to engage a hook 96 on the lever 92, such en 
gagement being normally maintained by 
means of a spring 97. The latch 95 is pro 
vided with a suitable armature for an elec 
tro-magnet 98, and this magnet is controlled 
by devices presently explained, to actuate 
the latch 95 and release the hand lever 92. 
When the hand lever shall have been thus 
released, the spring 94 will be free to shift 
the air supply valve of the cylinder 88 and 
thus admit air behind the piston in said 
cylinder to operate the mechanism of the 
brakes. 
The coil of magnet 98 is included in a nor 

mally open local circuit with a battery 99 
and a switch 100,--this circuit being traced 
as follows: The battery 99 is connected with 
one terminal of magnet 98 and the other 
terminal of this magnet is connected, by a 
conductor 10 with the switch lever 100. 
This switch lever is intended to coöperate 
with a fixed contact, 102 and the latter is 
connected, by a conductor 103 with the bat 
tery 99. This circuit is maintained normally 
open by the engagement of a pivoted latch 
104 with the switch lever 100 as shown in 
Fig. 2, and when said switch lever has been 
released by the operation of the latch lever, 
it will be thrown, by the action of a spring 105, and be permitted to coöperate with the 
contact, 102 to close said local circuit. 
The latch 104 is maintained normally in 

engagement with the switch lever 100 by 
means of a spring 106 and the operation of 
said iatch is controlled by an electro-magnet 
107. One terminal of the coil of this mag 
net is connected, by a conductor 108 with 
the conductor 84, the latter being connected, 
by means of the conductor 85, with the shoe 
69. The other terminal of the coil of mag 
net 107 is connected by a conductor 109, with 
one end of a resistance 110, the other end of 
said resistance being connected with the 
movable arm 111 of a speedometer 112 of any preferred construction and suitably 
connected with the car axles or wheels. The 
arna 111 of the speedometer also forms a 
switch arm adapted to coöperate with a con 
tact 113, the latter being connected, with the 
conductor 87 and the truck frame. The 
speedometer will be so set that the circuit 
including the magnet, 107 will be closed at 
111-113 when a train is running beyond a 
predetermined rate of speed-preferably, 
five miles per hour or more. 
The speed of the train when it reaches the 

long contact rail 4 and while it is passing 
over such rail would (in most instances be 
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1,060,408 
such that the circuit controlled by the 
speedometer would be closed, but the voltage 
of the current supplied from the local block 
circuit of battery 23 would be so cut down 
by the resistances 25 and 110, that the mag 
net 107 would not be sufficiently energized 
to operate the trip 106, and hence the circuit 
of magnet 98 which controls, the brake mech 
anism, would be kept open. 
As before explained, the semaphore 71 in 

the cab will be moved to “danger” or “stop position, when the shoe 69 is in en 
gagement with the long contact rail 4 at the 
entrance of a block if another train is in 
the block. Should the engineer ignore the 
Semaphore signal and permit his train to 
continue at a rate of five miles an hour (or 
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more, according to the setting of the speed 
ometer) and the shoe 69 should reach the 
short contact rail 5, the air brakes on the 
train would be at once applied, by reason 
of the cutting out of the resistance 25 and 
the consequent of supply of sufficient volt 
age from battery 23 to operate magnet 107 to 
rejease the switch arm 100 and close the 
local cab circuit which includes the magnet 
98.--the latter in turn, operating the latch 
95 to release lever 92 to control the opera 
tion of the brake controlling devices. 
Should a train, for any reason, rémain 

near the juncture of two blocks after having 
operated the mechanical circuit shifting de 
vices, the engineer can, by throwing the 
switch 28, cause a train which might ap 
proach in either direction, to be stopped by 
the automatic application of the brakes, be 
fore such approaching train could reach the 
standing train. This result would be ac 
complished, by the engagement of the shoe 
69 on the approaehing train, with either of 
the short contact rails. 6, because a current 
of sufficient voltage from the battery 23 
would be supplied to cause the operation of 
the brake controlling devices in the cab 
the partial circuit g said battery, between 
track rail 2 and s rail 6 being traced 
as follows: From contact rail 6, by con 
ductor 35 to switch arm 33, to switch con 
tact 34, to battery 23, then to relay contact 
30, and then from the armature lever of 
relay 9, by way of conductor 20 to track 
rail 2. R. the switch arm 33 of both 
switches 28 located adjacent to each other 
at the intersection of two blocks, are con 
neeted by the conductor 36, a train standing 
at the intersection of two blocks, between 
the two short rails 6, 6, will be protected 
from trains approaching from both direc 

60 

65 

tions. . . . . 

I have hereinbefore assumed that a train 
has entered the block (shown-complete in 
Fig. 1) from the left or A-end thereof, and 
that it has caused the operation of the me 
chanical circuit shifting devices. Should 
it be necessary for the train to back and re 

enter the block to the left, it would be de 
sirable that the train shall be protected from 
a train which might enter said rear block. 
When the drum 37 of the switch shifting 
devices was turned when the train (travel 
ing from left to right) passed over the bar 
or shoe 42, said drum was locked in such 
position by the engagement of one of the 
latch arms 51 with a shoulder 53 on head 
46. Now when the train runs backwardly 
over the bar or shoe 42 the shaft 38 with 
which said bar or shoe is connected, will 
first be turned-causing the disk 48 to be 
also turned and a cam 55 of said disk to 
engage the latch arm and move it to release 
the head 46 of drum 37. One of the springs 
47 in head 46 will now cause the drum to 
assume its normal position with all of the 
contact plates thereon out of electrical con 
tact with the contact fingers, but the further 
depression of the track bar or shoe 42 by the 
wheels of the train will cause a partial rota 
tion of the drum and its head in the oppo 
site direction, and the same will be locked 
in such position by the engagement of the 
other latch arm 51 with a shoulder 53 of 
head 46. When the drum 37 has been thus 
shifted, the contact plate 57 will electrically 
connect fingers 64-65 and short-circuit the 

Fig. 1. The effect of this will be to include 
the contact rails 4-5 at the A-end of the 
block to the left or in rear of the full block 
shown in Fig. 1, in local block circuits which 

located to the left of the full block shown in 
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will, operate the mechanism in the cab of a 
train which might reach the A-end of the 
rear block while a train is in the same block 
near the B-end thereof. 
Assume now that the train running from 

left to right and which entered the A-end 
of the completed block shown in Fig. 1 of 
the drawing, did not back over the track bar 
or shoe '42, but proceeded to the distant 
B-end of Fee? When the train passes 
over the track bar or shoe 4:2 at the B-end 
of the block the drum 37 at this end of the 
block will be turned to the right and the 
contact plate 59 on said drun will elec 
trically connect contact fingers 114-115, 
The finger 114 is connected by a conductor 
116 with one terminal of a battery 11 and 
the other terminal of this battery is con 
nected by a line conductor 18 and a con 
ductor 1i9 with a contact finger 20 to co 
operate with the contact plate 61 on the 
drum 37 at the A-end of the block. The 
finger 120 is electrically connected, by the 
late 61, with a contact finger 121 and the 
atter is connected by a conductor 122 with 
one terrainal of the coil of the left hand 
solenoid 56 at the A-ead of the block. The 

s 15 at the B-end of the block 

other terminal of this solenoid coil is con 
nected, by a line conductor 123 with the con 
tact finger 115 at the B-end of the block. 
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When the train passed the circuit shifting 
mechanism at the A-end of the block aid 
caused the partial right-hand rotation of the 
drum 37 as before explained; the fingers 
120-121 were electrically connected by the 
contact plate 6i. When the train (running 
from left to right) leaves the B-end of the 

tation of the drum 37 there located, the con 
tact plate 59 on this drum wiil electrically 
connect the contact figers 14-115 and the 
electric circuit which includes these contacts, 
the battery 17, line conductors 118-12: 
contacts 120-61 and 121 at the other end of 
the block, and the left hand solenoid 56 af, 
this end of the beck, will he closes. In this 
manner, the said left hand solenoid at the 
A-end of the block will be energized and 
'aised to withdraw the atch 5 from the 
head 46 of drum 37, thus releasing said 
drun and permitting it to assume its normal 
position with all the circuits which it pon 
trolled, open. 

It will be inderstood that trains running 
from right ic left, will case partial rota 
tic of the tims 37 in the reverse or left 
hand direction and they will be locked when 
thus turned, by the righihaad latches 51. 
When the drain 37 at 3 is: this tuned to 
the left the contact plate 61 will connect 
contact fingers 124-125. The contact finger 
124 is connected iy a conductor 26 with the 
conductor i16 and the finger i25 is connect 

the right-hand solenoid 56 at B. The other 
terminal of this solenoid is connected, by a 
line conductor 128, with a contact finger 129 
to coöperate with contact plate 59 on drun 
37 at A. The late 59 connects finger 29 
with a contact finger 30, and the latter has 
connected therewith, the condictor 18. 
When a train traveling from right to left 
passes the B-end of the complete block 
shown in Fig. and the drum 37 there lo 
rated will be shifted as above described, and 
when the train passes the A-end of the Sane 
ilock, the drum there located will be turred 
to the left and the right-hand Solenoid 56 
at B will be energized to operate its latci. 
and release the drin, permitting the saile to 
assume its normal position. The circuit. 

gizing of the iight 
hand scienoid at 3 whe: the train is trav 
eling froii right i? eft on the colspieged 
block sit was in Fig, , will be fire. 

i, by cond; 
6 - 25 and contijci I. 
iejoid it; at B, the:} by 
'catact finger 
piate 59 on dirt in : { 
tier iy it: cottdalctor i8 i. 

ity in rove it is also : 
teer of a tr 

ick te;"ainai, wii 
wherely ille (31); 
proach it a 
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a signia in the cab regarding the presence 
and direction of travel of another train in 
the block ahead. Such signals will be re 
ceived in the cab on annunciators 131-132 
(Fig. 2) of any preferred form of con 
struction. One terminal of the annunciator 
131 is connected by a conductor 133 with a 
contact shoe 134 located under the iocono 
tive and adapted to engage contact rails 
135 iocated near but spaced laterally from 
the forward ends of the long contact rails 4. 
(ne terminal of the annunciator 132 is con 
nected by a conductor 136 with a contact 
shoe 37 adapted to engage contact rails 138 
spaced laterally from the opposite side of 
the long contact rails 4. The other termi 
nals of the two annunciators 131-132 are 
connected together and connected by a con 
ductor 89 with conductor 86, the latter be 
ing connected with the semaphore solenoid 
core 70 and said coil being connected by 
coic actor 87 with the truck frame. 

Referring new to the A-end of the con 
pleted block shown in Fig. 1 of the draw 
ing the contact raii 135 is connected by a 
ce; dietor 40 with a contact finger 141, and 
the latter is electrically coinected (when 
the drii. 3 it '... is turned to the right) by 

ite 0 with a contact finger 42. 
A candict (i' -3 connects finger 142 with 
org ieria: ai (if a battery 44, and the other 
termial of this battery is connected by con 
det( 30 if the track rail section 2 at the 
A-end of the block. The contact rail 138 at 
the A-end of the block is connected, by a 
line conductor i45 with a contactfinger 146 
at the 3-end of the block, and the latter is 
electrically connected (when the drum 37 
at 3 is turned to tie left) by contact plate 
58 with a contact finger 147. A line con 
dictor 48 connects the finger i47 at B 
with a conductor 149 at A and the latter is 

A-end of fine block. The finger 150 is con 
nected by contact, plate 58 (when the drum 
87 at A is fired to the right) with a con 
fact, finger 51 and the latter is connected, 
iy a line ceildi'ir 52, with concuctor 143 
at he i3-cd of the stock. As, the intersec 
its of each ty() licks, the contact finger 
ii,3 which cofiberates with contact plate 60 

s: s connected iy conductor 154 
49, and he other contact 

yhich cisperates with contact. 
:: naeci pi by a conductor 54; 
rai : r tige exit end of 

- tersection of each two 
or 149 is connected by 

() tria: 3, 

3 with a hattery 158, and the 
is connecter iy a conductor 159 with 

160, the atter being connected 
ii section 2. 

m . * { re; r Fas'ai (d : at a trait as eatered 
: oik show it! Fig. 1, and 

iting fron eft to right, having 
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When tween blocks and including the relays 8-9 
this train passed the track bar or shoe 42, it ! become impaired, as by the grounding, 
caused a partial rotation if the druna 37 at 
A to the right and has caused the contact 
plate 60 to electrically connect contact fin 
E. 141-142. If, while the train is in the 
lock, a second or following train arrives at 

the A-end of the same block, so that the shoe 
134 on said second train contacts with the 
contact rail 185, a circuit will be established 
through the annunciator 131 on said second 
or following train and operate said annum 
ciator to indicate to the engineer that an 
other train running in the same direction 
occupies the block and thus a rear-end colli 
sion will be avoided. The circuit iust men 
tioned will be traced as follows: from bat 
tery 144 by conductor 143 to finger 142, then 
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by contact E. 60 on drum 37 at A, to 
finger 141, then by conductor 140 to contact 
rail 135, then to shoe 134, than by conductor 
133 to annunciator 181, from this annuncia 
tor, by conductor 139, to conductor 86, then 
through the solenoid 70 of semaphore 71, 
and then by conductor 87 to the 'truck 
frame-from the latter to track section 2, 
and then, by way of conductor 20 back to 
battery 144. 

Let it be now assumed that a train run 
ning from left to right, has arrived at the 
A-end of the block with the contact shoe 
137 on the contact rail 138, and that a sec 
ond train, running in the opposite direction, 
has passed the other or B-end of the same 
block and now occupies the block. When 
the said second train passed the track shoe 
or bar 42 B the drum at B was shifted to 
the left in a manner to cause the contact 
late 58 to connect the fingers 146-14. 
ith the second train occupying the block 

and traveling from right to and the first 
train (traveling from left to right) arrives 
at the A-end of the block, the shoe 37 on 
said first train, making contact with contact 
rail 138, will establish a circuit, through the 
annunciator 132 on the train arriving at the 
A-end of the block and denote to the engi 
neer that a second train is in the block and 
running in a direction opposite to the direc 
tion of travel of said first train which has 
just arrived at the A-end of the block. The 
circuit which thus actuates the annunciator 
132 and prevents the possibility of a head 
on collision will be traced as follows: from 
battery 158 (at the left hand end of the com 
plete block shown in figure) by conductors 

crossing or breaking 
low-voltage relays would at once release 
their armatures and, the local partial cir 
cuits, hereinbefore described for supplying 
current to the semaphore and brake-con 
trolling devices in the cab, would be closed 
at 21. When such a condition exists, it 
is desirable (in order to avoid holding the 
train an indefinite length of time) that the 
engineer shall be enabled to report to a des 
patcher's office and receive orders. For 
this reason, a telephone 161 is provided in 
the cab, and the arms 27-32 of the switch 
28 are adapted (when thrown from the posi 
tion shown in Fig. 1) to engage contacts 
162, with which conductors 163 leading to 
telephone line wires 164 are connected. In 
the cab, one terminal of the battery 99 is 
connected with a telephone terminal by 
means of conductors 165-166, and the other 
terminal of said battery is connected with 
contact plate 74 by means of conductors 167. 
The switch arm 168 of the telephone is con 
nected by conductor 169 with arm 80 of the 
switch 72, and the contact point 170 for the 
telephone switch arm 168 is connected, by a 
conductor 171 with the arm 78 of switch 72. 
The contact point 172 is connected in the 
talking circuit of the telephone and the con 
ductor 166 is connected by conductor 173' 
with the arm 79 of switch 72. The contact 
75 of the switch 72 is connected by a con 
ductor 174, with the truck frame. 
switch 72 is maintained in its normal posi 
tion by means of a spring 175. 
When the engineer desires to communi 

cate with the despatcher's office, he will first 
throw the switch 28 to connect the telephone 
line wires (through the medium of conduc 
tors 29 160) with a track rail 2 and a con 
ductor rail 4 and he will then move the 
switch bar 72 longitudinally. The result 
of this will be to include the battery 99 in 
circuit with the telephone line and in circuit 
with a rheotome bell (not shown) at the des 
patcher's office. As soon as the engineer re 
moves the telephone receiver from its hook, 
the calling battery.99 will be cut out and the 
talking circuit of the telephone will be 
closed. The engineer can now receive or 
ders from the despatcher and if such orders 
be for him to proceed, the engineer will first 
restore the switches 28 and 72 and then pro 
ceed with his train at a rate less than five 

159-160 to track rail 2; then through the miles an hour (more or less according to the 
cab circuits including the annunciator 132, setting of the speedometer. 112) until he has 
to the shoe 137, then by conductor 145 to passed the short conductor rail 5. Should 
contact finger 146 at the 6pposite end of the the engineer, from neglect, fail to restore 
block, then through contact plate 58 to finger the switch 28 his air brakes will be applied 
147, then by conductor 148 to conductor 157 and his train stopped (if running at a rate 
at the A-end of the block, and finally by said 
conductor 157 to battery 158. 

of more than five miles an hour) when the 
short conductor rail 6 is reached, because 
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lie coin lected it tie partial local circuits as {before explained. 
In orde' to perit trails to pass each. 

siliitable sidings may be provided, and in 
'ler to release the dium 3 of the circuit 

shifting techianism and pei init the same to 
ret l'i to ; trial ; sitioi when a 'in is to 
eiter a siliig, the cir:iii of releasing sole 
noid 56 may be energized frt in the battery 

by theats of a suit aly locate, circuit 
closer 17 (3 xviiri tay be cities it, for ex 
unple, y ('' () in cit is ji-ji S with the 

conti?t is is at i2S, as illistiated lia gi'a Imatically in Fig. 1. 
it a ving fity (lescried lily in elition what 

I clin is new and tesire t ) secure by ?et 
te's-Patent, is :-. 

1. iii an eit 'i ri'a tick system, the coln 
lina iii, with light ind low voltage 'elays 
at, usih eits (f a lock of railway, a closed 
electric circuit (if relatively high resistance 

till sing the agnets of both pairs of re 
lays series to laita in the low voltage 
'et: A 11 at its ('nially fell and permit 
the contacts of the high stage rela's ( ) 
remain ope, and -- naiig means (in the 
rolling et line , 11ea is era: le ine 
chanically by tie lir et linent enter 
ing a flot', for 'a sit i? a is rease )f Volt 
age in the circuit is litting the lagnets () 
the relays to cise the 'i'i its of the high 
voltage relays, 'if iai let'; i i"'; its inclu 
ing the relay citats, an ( : 'a 3 or it clud 
ing said at iii (tal cir' its in 'i:'cuit with 
the sign alig let is is the 1's ling et lip 
neit when the latti: It's a lock after 
said lecia it's i' is is 'c' rein (pe 'ate. 

2. In : ; c. 4: 'it': ; ; if it: k syst ci). lie citin 
iij}: ion of ilii i it w y (itage relays at 
litti ends if i i : '... } {:tical resistance, a 
close eiti f : " : it is ; ; it ling said resist 
ance at tit is age is if it it airs of re 
ity's t ) as , it if i i" (; ; ; ; ; ; if the low v it 
age jel: , s ) in 'itipe 'i it is e () tacts (if 
the hill i v iii is "'lass is (1::iii pen, Ille 
ch: nic'al ('', 'it si ji if g : ; ; , ; is peritle by 
the it is 'til it: it'; it fir excitating said re 
sistice t; iii)''': it age of the circuit 
: it (; ; ; ; ; ; ; ; ; v)} :) ge relays to clipse 
: ; ; it ( ; it: s , , ; ; if iai ci?t its inclat 
; : is a sists. sigial controilii: 

: is is ; ; ; it g : in lett, a titl I ca 11 
for si is ... ii. art it ('il 't: its 
t; till , , , , ; ; ; ; ; ; ; (iii. 1 in) tals (i) : 
(l)ip of it, , i. e., iii is a li ek. i tei" 

-i il it'' - it - fir eat is have 
(4; pi'i'i ('i. 

3. : {: 
it: ; ; ; ; ; ; ; ; 
of ; it is 

", , , ; ; , , , 

f : . . : , 

it. 

: ; ; ; ; ; ; ; k syste), , ; lik (') tri 
; : , ; , , , , it is e l'ei ays at 

, , , it k . . . st's electiic cite init 
A hi: ; ; ; it in it fig the 

; ; ; , , r ), it il's '-il. As it raintail 
- if the , , , i.a. 'i'i: y's pen 

: }; critic: ;f the is: y (ltage 
f : y : it's iii. 
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re: vs to rein:till peii, iii::itatical circuit. 
shifting in eats operable by the 'olling tip 
linent for casii is all increase of titage in 
said circuit, is a us for locking said circuit 
shifting nea)s. It'al partial circuits includ 
ing the contacts of the relays, signal coli 
trollig 12 ns on eit ('il rolling equipaie it. 
it eans for clos! is a artial local circuit 
through the sigi, a contrijig ineans on one 
l'olling equiliej); it fiel ille Jaechanical cir 
ct it shift fig. ei is a 'e ice, operated is a 
preceding rolling eii)arent, and means 
controlled by the list tieri ioned rolling 
e?tinent, for in iocking the said mechanical 
circuit shifting eans. 

4. In an electrical lock system, the com 
liatio of high and low voltage relays at 
lottli e i is of a lock, a closed circuit of rela 
tively high resistance including the magnets 
of th airs of relays to maintain the con 
facts of the low voltage relays normally 
open a 1st permit the contacts of the high 
voltage 'clays to remain open, signal con 
tro. iii)g nea is in the rolling equipment, 
circuit-shifting in echanism operable by the 
rolling equipient, it increase the voltage in 
said circuit, reins for locking tile circuit 
shifting mechanism when the -ane has been 
shifted, local partial circuits including the 
contacts of Said 'elays, leaths for closing 
said local partial circuits through the signal 
controlling initia is on the rolling equipient, 
electro-magnetic, leats ?o releasing the 
locking ine: is of th: circuit-sini fing mecha 
is n, and ail eleet lie c't it c it toiled by 

the ne:halical tire it sitting in let'ia is at 
(i.e. nil if tile block a state this le; tro. 
}}|agiletic releasing it team's of the circuit 
shifting mechanism: at the other end of the 
lock. 
5. in an electrical block system, the com 

bination of high and low voltage relays at 
loth earls of a block, a it st:ti circuit of rela 
tively high resista ice including the magnets 
of the 'elays at both - is to tie i lick, to 
tail itain the contact 3 of the low voltage re 
lays I ("nally oc and ei'i it the (') it acts 
of the high volt: ge. elays to rena in yen. 
signia - to trolling in 'alls i the rolling 
cuinent. local artia 1'.' its is listing 
tile (') tacts of $: i: ''}; y's, le: is for i 
(la list s'ii i :), i't a it ('il 'it': it is is series 
with to signal fill i i" jing licans on the 
rolling colli () , ; it to 'hanical circuit 
shift its linea is ; ; ; ) is ily file I'lling 
esuite it to a - :( Iigl voltage relays 
to ten let' s: , ; ; ; local circuits. 

{3. n in the at l'k syster, the 'ot - 
hii; it; if his ri) ; ; ; ; ) is tags relity's it 
(it: 'Ys (if a. it ci; , ; ; ; ; ; "it'ai l'esista ice, 
close: ; electii: "ij" iiii is it litig said resist 

: are an the ; ; ; ; ; ; ; ; }; i. iii pairs if re 
lays () iii; it: in ill it: 'i - if the livy 
voltage relays it "..., is . .'; at it:::: 1 ; , . . . . . ; : . . 
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contacts of the high voltage relays to remain 
open, signal controlling means on the roll 
ing equipilient, normally open local partial 
circuits inciading the relay contacts, means 
fair completing said local partial circuits 
though the signal controlling means, cir 
cuit silifting means for short-circuiting the 
resistance in the circuit including the relays, 
a yielding track bar or shoe and connections 
between said bar or shoe and the circuit 
shifting means for actuating the latter. 

7. In an electrical block system, the com 
bination of high and low voltage relays at 
both ends of a block, an electrical resistance, 
a closed circuit including said resistance and 
the magnets of said relays, to maintain the 
contacts of the low voltage relays normally 
open and permit the contacts of the high 
\'oltage relays to remain open, narmally 
cpen partial local cireuits including the con 
tacts; if saic relays, signal controlling means 
or the rolling equipment, means for coin 
pleting said partial loeil circuits through 
said signal controlling lieans, drums at the 
ittersection of the blocks, each drum pro 
vided with a contact plate, pairs of contact 
fingers to coöperate with the contact plates 
(in the drams, said fingers included in cir 
cuits short-circuiting said resistance, yield 
ing track bars or shoes at the intersection 
of the blocks, and connections between said 
track bars or shoes and said drums for turn 
ing the latter. 8. In an electrical block system, the com 
lination of high and low voitage relays at 
both ends of a block, an electrical resistance, 
a closed circuit inciting said resistance and 
the magnets of said relays to maintain the 
contacts of the low voltage relays normally 
open and permit, the contacts of the high 
voltage relays to remain open, normally 
open partial local circuits including the re 
lay contacts, signal controlling means on the 
olling equipment, means for completing 

said it cal artial ciruits through said sig 
n: controlling neans, drums at both ends 
of the block, each drin; having a head, a 
shaft passing freely throught each drum 
and its herd, yielding Faeans between the 

: di'i is and shaft, a yielding track bar or 
shire corrected with each shaft for turning 
rise satre and the dram, locking means to co 
operate with the heari of each drum, contact 

vices critreating with each dri: in to short. 
circuit the resistance in the first-mentioned 
iro; it wher; the di'in is turned, electro 

in agnetic devices for releasing said locking 
means, and electric circuits centrolled by the 
ii'un and its contacts at one end of the 
block for actuating the lock releasing means 
of the drunt at the other end of the biock. 

3. In an eitrifical lock system, the coin 
bination of higi and iow voltage 'elays at 
both ends of a block, an electrical resistance, 

a closed circuit including said resistance and 
the magnets of said relays to maintain the 
contacts of the low voltage relays normally 
open and permit the contact of the high voltage relays to remain open, normally 
open local partial circuits including the re. 
lay contacts, signal means on the rolling equipment,' means for completing the par. 
tial local circuits through said signal means, 
a drum at each end of the block, a shaft 
passing loosely through each drum, a head 
on each drum, springs in each head, a disk 
on each shaft, a pin projecting from each 
disk and entering between the springs in 
the adjacent head, locking means coöperat 
ing with the head of each drum when the 
same is turned, a depressible spring-con 
trolled track bar or shoe at each ent of the 
block, connections between said track bars 
or shoes and the shafts of the adjacent 
drums, the disks on said shafts having cams 
to move the locking means and release the 
drums, contact devices coöperating with 
each drum to short-circuit the resistance in 
the first-mentioned circuit when a drum is 
turned electro-magnetic devices for releas. 
ing said locking means, and an electric cir 
cuit controlled by a drum and its contacts at 
one end of the block for actuating the elec 
tro-magnetic lock releasing means of the 
drum at the other end of the block. 

10. In an electrical block signaling sys 
tem, the combination with rolling equipment 
and a block of railway, of two annunciators on each rolling equipment, contact shoes in 
cluded in partial circuits with said annun 
ciators, contact rails for said shoes between 
the track rails at the ends of the block, cir 
cuit shifting nechanism at each end of the 
block, mechanical devices operable by a roll 
ing equipment entering the block and con 
nected with said circuit shifting mechanism 
for operating the latter, partial electrical 
circuits including said fircuit shifting 
mechanism, one of said last-mentioned par 
tial circuits incliding one of the contact 
rails at one end of the hock and the other 
of said partial circuits including the other 
contact rail at the other end of the block. 

fi. In an electrical block system, the conn 
bination with a railway block and rolling 
equipment, of two annunciators on each 
rolling equipment, contact shoes of each 
rolling equipinent and included in partial 
circuits with the annunciators thereon, two 
contact rails at each end of the block, cir 
cuit shifting mechanism it each end of the block, normally open partial electrical cir 
suits connected respectively with the two 
contact rails at the entrance of each block, 
one of said partial circuits including the 
circuit shifting mechanism at one end of the 
block and the other partial circuit, includ ing circuit shifting mechanism at the other 
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specification in the presence of 1 vs sub- 0 scribing witnesses. 
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end of the block, each of said partial cir 
cuits including portiors of the track trait, 
means operable by the rolling equipment ei 
tering the blick for shifting saici circuit 
shifting mechanisms to control the last-inen 
tioned partial electrical circuits, and means 
for controlling the return of said circuit. 
shifting mechanish to it in a position, 

5. 

Witnesses: 
E. D. REDI, 
W.M. E. REI). 

  


