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Tv all whom st may concern:; '

Be it known that I, Axprew J. Arvarp,
of Richmond, in the county of Henrico and
State of Virginia, have inverited certain new
and useful Improvements in Electrical
Block-Signaling Systems; and I do hereby
declare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same.

This invention relates to improvements in
electrical block signaling and train control-
ling systems and particularly to such in
which the signals appear in the locemotive
and the brake controlling mechanism in the
cab is actuated automatically to operate the
brakes and stop the train. B

One object of my present invention is to
provide a block system which shall be con-
tinuous or in which the blocks overlap, and
to so construct and arrange the system that
signals on trains will be accurately operated
to protect the trains both in advance and in
rear thereof, and to automatically stop trains
if the signals be igriored.

A further object 1§ to so construct and ar-
range the system that the engineen of o train

the wheels of 8 locomotive through the me-
%ium of a track bar or shoe. Figr 4 is a
view on the line #—a of Fig. 3, showing the
track shoe or bar. Fig. 5 is a section on the
line y—y of Fig. 3. Fig. 6 is a section on
the line z—z of Fig. 8. and Figs. 7, 8 and 9
are detail views of parts of the circuit shift-
ing devices.

In Fig. | of the drawing. one complete
block and the adjacent ends of two, other
blocks are shown, the adjacent ends of the
blocks being arranged to overlap, so that the
blocking of trains will be continuous.

1—1 represent the rails of a railroad track.

and at points several hundred feet distant
in opposite directions from abutting block
terminals, the inner rail section 2 1s insu-
lated (as shown at 3) from the major por-
tions of the inner rail of the track between
blocks. .

Wear ench end of vach Block, s contact rail
4, about vne-thonusand feet (more or less) in
length. = located and preflerably situated be-
tween the track pails. A sherter ¢ontact rail
5 ohaving a length of two-hurnddred feet
{more or less) is loeated near the forward

s end of the long contact rail 4 but electrically

shall be advised of the presence of another

train either ahead or in rear of his train
and to inform him of the direction in which
such other train is ranning. :

A further object is to provide a continmt-
ous blocking systein which shall be operated
automatically when set by a train enfering

or leaving the end of a block, to effectnally’

protect trains from both rear-end and head-
on collisions,

With these and other objects in view, the
invention consists in certain novel features
of construction and combmmations of parts
and cireuits as hereinafter set forth and
pointed out in the claims.

In the accompanying drawings, Figure 1
is a diagrammatical view showing the sys-
tem of circuits.and devices aleng the rail-
road. Fig. is a diagrammatical view
showing the circuits and devices on the roll-
ing equipment. Fig. 3 is a plan view of the

ing devices arranged at the intersection of
two blocks and adapted to be operated by

weparated therefrem, and beyond the contact.
satl 50w distance aboui eighteen hundred
feet (more or less) anather short contact
rails 6 ix located, —the contact rails 6 for two
adjacent block terminals being located ap-
proximately in line with the ends of the
insulated track rail sections 2

At each end of each Dblock, two relays
G0 are leeated. and in order that the ar-
matures of these relays shall respond to
enrrents of difierent voltages under different
conditions as hereinafter explained, the

Csprings conneeted with said armatures will

Le so adjusted that the armature of relay 8
will be actuated upon the passage of a low
voltage current through its coils aud so that
the wrmature of relay 9 will be actuated only

Uwhen a current of higher voltage passes

through its coils. For convenience, the relay
S will be hereinafter rveferred to as a low

) ) voltage relay and the relay 9 will be desig-
track instrument embodying cireuit shift. | '

nated as a high voltage relay.
The juueture of two hlocks, 0, far as the
iyack is concerned, is indicated at 7, (Ihg.
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1y aned w18 posiiiog, cortain trach mechy
nism fer shifling elocivical civenils,
inafter explained, is locatad, ,

In Fig. 1 of the deawings, the selays at A
indicate one ond of o Block and the pélavs nd
B indicate the other end of the same bloek.
so that, upon tspection of Mg i will be
seen that the adjacent ends of the blocks (56
far s the cirewis betwoen the Llock termi-
nals are concerned) overlup and thus the
blocks of the system are (i together elec-
trically.  Attention mav also be calied to the
fact that no portion of one track rail will be
included in the elecirical cireuits, and thal
only the section 2 of the other track rail
which overlaps the block terminals, will be
utilized as an electrieal conductor.

The coils of the relays 8--9 ure connected

1.060,408

conddietor 24 and the wwiich arw 5% Is con
teected, by s conductor 35 with a short con-

in series and the relays at one end of a black |

are connected in sevies with the relavs at the
other end of the samc block in a normally
closed cirenit to which sufficient current
supplied to normally cuergize

sistance reiays 8  This cirenit na

is
he low pe-
v obe traced

on the full block shown in Fig. 1 as follows -
From'a battery 10. by a conductor 11 to and

throngh the coile of the velays S-9 at A
then by a conductor 12 to and through the
colls of the relays 8- at B they by a con-
ductor 138 to one terminal of g battery 14:
from the other terminal of this battery to
resistance 155 from said resistance, by a con-
ductor 16 to a cenductor 17 then hy said
conductor 17 to a conductor 18 at the A end
of the block; then by said conduetor 18 {o g
resistance 19 and from said resistance. haclt
to the battery 10, The rurreni in thig eir-
cuit will niot be suflicient {n energize the high
voltage relays 9 in a manner (v movn {he
armalures of said relaye, but it ia eufieiond
to encryize the low voltage relays % in ga
manner to move their armatures aw.

main-
tain normally open, partial lecal cireuis
which include the contaci vails 4 and 5.

At each end of ¢ach bleck, the armatore
levers of the relays are connecied, by a con-
ductor 20 with an insulated track rail see-
tion 2. The contact 21 of the relay 8 is con-
nected, by a conductor 22 with one terminal

this battery is connected by o conducior 44
with a short contact rail 5. One end of a ve.
sistance 25 is conneeted with the conductor
24 and the other end of this vesistance

is

switch arm 27 of a switch 28 codiperates,
This switch arm is connected, by a conductor
29 with a long conductor rail L. The con-
tact 30 for the armature lever of each relay
9 is_connected, by a conductor 81 with the
conductor 22.

The switch 28 comprises three mechani-
cally connected avms 27, 32'and 83 and suit.
able contacts for said arms. * One of said con-
tacts (34) is electrically connected with the

tact rail 6. The conductors 35 at the adja-
cent or overlapping ends of twe Blocks are
1 by 2 conductor 36.

cod that the civenits and
sach end of ench bloek are the
same, sid the eoiiperation of the circuits and
deviees between the blocks will be herein-
after made npuarent.

The local partial cireuits which inelude
the batteries 23, the coutacts of the high re-
sitanice relays, and the contact rails 4-—5
are for the purpose of ipplving current to
actante devices ana eolling equipment when
(under certain conditions) the latter bridges
one or the other of zaid contact rails and the
track rail section 2, but the said loeal cir-
cuits can not be closed (even when the cip-
euits and devices of the locomotive ave in-
eluded therein) until current of sufficient
vollage passes through the coils of the rejay
nraghets Lo canse the high voltage relays to
aetvate their armaiores and close said locsl
circvits at the relays,and such camplete clos-
g of the said loeal civeuits 1= bronght aheut
by the mechanical operation, by a locomo-
tive, of cireuit shifting or switch devices lo-
cated near the track rail section 2 and actu-
ated by the wheels of the loeomotive, These
cireuit shifting or switeh devices serve other
purposes than to effect the closing of the
partial local cirenit or rather placing said
cirenits 1n condition to be elosed through the
devices on the locomotive when the latter
bridges a contact rail and track rail section
2, bui for conveulence, the said mechanical
eirenit shifting or switehing echanisim will
now be deseribed in iry entirety, and after-
ward, other elrouits and appliances which
covperate thevewith will lie expluined.

Centrally between the ends of exch: }

RIS
Iated track rail section 2, and opposite the
voint 8 which marks the juncture of two
blocks of rails, » drun or evlinder 37 of in-
sulating material is located at right angles
ta said rail seetion . This drum or cylinder

15 mounted to turm on a shaft 88 havin

s hearings near it ends in standards 39. The
of a battery 23, und the other terminal of |

shatt ¥8 is provided at one end with a crank
winte 40 which is pivetally eonnected with g
pin 4L on an clongaied bar or shee 42 dis-

i posed alongside the bead of the rail section

L
o

‘ ) t 2. The bar or shee 42 15 supported by means
connected with a contact 26, with which the |

of a series of pivoted links 43 so that said
bar shoe can have an up and down move-
raent in the are of a cirele and thus transmit
motion, through the crank arm 40 to the
shaft 88. The track bar or shoe 42 is main-
tained normally in its upper position with
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 slioe and connected adjustably to lugs 45
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. are housed. The shaft 38
" throngh the head 46 and to said shaft adja-

i5

20

26

58 on the periphery of the
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fixed to track rail 2. The drum or cylinder
87 is provided with a fixed head 46 having
slotg or recesses in which coiled springs 47
asses freely

cent to the outer face of the fixed head, »
disk 48 is secured so as to move with sad
shaft.  The disk 48 covers the springs 47
ahd, the slots containing them, and is pro-
vided With a fixed pin 49 which projects into
the hvatl 46 and is disposed between the op-
posing ends of the two springs 47—47. 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 4%, to turn the head 46 also, but
as the head will be locked in the position teo
which it may be thus moved (by means pres-
ently explained), the spring’ 47 will act to
return tgie 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

: pivqtéll{ mounted in said frame, are two
a

curved lateh arms 51 which partially em-
brace the Head 47 and constructed near their
free ends with lugs 52 to engage shoulders
ead 46. The

. latch arms are also provided near their free
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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 expldined. )

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

. position to be engaged by the contact plate

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
ctrcuit with the battery 14-resistance 15 and
relays 8—9. : :

Assime now that a train is entering the
block shown complete in Figd'l of the draw-
ing and is traveling from left to right. The
wheels of the locomotive will depress the

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 67 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 blgck; 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-
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“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, currént 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 330
right to left, approach the distant B-end of -
the block, the local eivcuit at this end of the
block will be closed through signaling de-

100

106

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 qireuit
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 180

120
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-

will be stopped (if vinning af or beyond a
predetermined rate of speed) when the con-
tact shoe 69 reaches a short contaect rail 5.
The loeal circuit at the end of the block will
then exclude the resistance 23 and there-
fore sufficient voltage will be supplied to
operate devices on the locometive %or con-
trolling the application of the brakes.

In order that the operation of the signal-
ing and brake controlling devices on the
they
are controlled and actuated by the ]nca}l
partial circuits at the ends of the blocks,
shall be more readily understood,—said de-
vices and the circuits on the Jocomotive 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 phurality of contact fingers 77, 78, 79, 80,
81 and 82 cobperate with said contact plates,
The switch arms 77 and §2 are nermally
connected by the contact plates 73 and the
switch arm 82 is connected by conductors
83--84-—85 with the contact shoe 89. The
switch arm 77 is counected 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 heen shifted mechani-
cally by the passing of & train as before de-
seribed, 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 78—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

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

appliances and in the manner
now be explained. .

A ceylinder 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

which will

' the cylinder 88. The steam of said valve is

!
|
!
I
i
|

|
i
|
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indicated at 91, Fig. 2, and is connected with
a hand lever 92 which is pivotally supported
at 93 and movable in one diréction 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
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 101 with the switch lever 100.
This switch lever is intended to codperate
with a fixed contact 102 and the latter is
connected, by a conductor 103 with the bat-
tery 99. This cireuitis 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 s ring
105, and be permitted to cobperate 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 latch 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 wheelg. The
arm 111 of the speedometer also forms a
switch.arm adapted to cobperate with a con-
tact 113, the Iatter 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

Lover such rail would {in most instances} be

normally maintained by -
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such that the circuit controlled by the
speedemeter would be closed, but the voltage:
of the current supplied from the local block
circuit of battery 28 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 cireuit
of magnet 98 which controlsthe 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

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
velease the switch arm 100 and close the
Iocal cab circuit which includes the magnet
98,—the latter in turn, operating the latch

45 to release lever 92 to control the opera- | ‘ ectrl
' connect fingers 64—65 and short-circuit the

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 partiai cireuit o% said battery, between
track rail 2 and contagt rail 6 being traced
as follows: From ,cor%iact 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. Xs the switeh 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-
tions. S :

1 have hereinbefore assumed that & train
has entered the block (shown.complete in
Ifig. 1) from the left or A-end thereof, and
that it has caused the operation of the me™
chanical cireuit 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 backwardl
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

resistance 15 at the B-end of the block
located to the left of the full block shown in
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

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 irack bar
or shoe 42, but proceeded to the distant
B-end of the‘bloci?. When the train passes
over the track bar or shoe 42 at the %—end
of the block the drum 37 at this end of the
block will be turned to the right snd the

«contact plate 59 on said drum will elec-

trically connect contact fingers 114--115,
The finger 114 i§ connected by a conductor
116 with one terminal of & battesy 117 and
the other terminal of this battery i¢ con-
nected by a lirie conductor 118 snd s con-
ductor 119 with a contact finger 120 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 s conducter 192 with
one terminal of the coil of the left hand
solenoid 56 at the A-end of the block. The
other terminal of this solenoid coil is con-
nected, by a line condustor 128 with the con-
tact finger 115 at the B-end of the block.
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When the train passed the circuit mftmn’
mechanism at the A-end of the block and
caused the partial right-hand rotation of the
drum 37 as before explained; the fingers
120—121 were electrically connected by the
contact plate 61. When the train (running
from left to right) leaves the B-end of the

- block and causes the paréhl right-band ro-

10

20

50 t

tation of the drum 387 theve located, the con-
tact plate 59 on this drum will electrically
connect the contact fingers 114115 and the
eleclric cireuit which includes these contacts,
the battery 117, line conductors 118123
contacts 120---61 and 121 at the other end of
the block, and the left hand solenoid 56 af
this end of the bleck, will be closed. Tu this
manner, the said leit. hand solenord at the
A-end of the bleck will be energized and
atsed to withdraw the latch 51 from the
head 46 of drum 37, thus releasing said
drunm and permitting it to assume its normal
position with all the circuits which it gon-
trolled, open. i

Tt will be understood that t
from rvight te left, will cause partial rota-
tion of the drwms 37 in the reverse or lefi-
hand direction and they w 11 be locked when
thus twned, by the righé-hand latches 51,
When the drwiu 37 at B is thus turned to
the lefty the vontact p[a,u,
contact fingers 124-—125

raing running

. 'The contact finger
124 is connected by 4 conductor 126 with the
conductor 116 and the finger 125 is connect-

_ed by a conductor 127 with one terminal of

35

40

45

60

il5]

80

&

which causes the ener

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 cobperate with centact plate 5% on droam
37 at A. 'The plate 59 connects finger 129
with a contact finger 130, and the latter has
connected therewith, the conductor 118.
When a train traveling from right to left
passes the B-end . of the ‘complete block
shown in Fig. 1 and the drum 57 there lo-
sated will be shifted as above degeribed, and
when thc train passes the A-end of the same
block, the dram there located will be turned
to the left and the right-hand solenoid 58
at B w il be energized to operate its lateh
and release ﬂl(, drnm, qumttmu the same (o
assume ils BOTHn: 11 pn"wo... The cireuit
ag- of the right

hand solenoid at B when the train is trav-
il,ug from vight o left on Ehc uu.x,p;' ‘
block shown in ¥ ig. wd; be
fows 4»~n Ot bMiu ‘

to conductor
M—«‘l‘z and condi
lenowd #6

a‘fout(u,tf xmgx,‘.!’ 1{5
plate 59 on diruin 37 ab
then by i

My m;w"nem\, i
whereby the ung"n.wz ‘)f
proach to a pldele terminal,

61 will connect-

’
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# signal in the cab regarding the presetice
and direction of travel of another train in
the block ahead. Such signals will be re-
ceived in the cab on annunciators 181—13¢2
(Fig. 2) of any preferred form of con-
struction. One terminal of the annunciator
131 is connected by a conductor 133 with a
contact shoea 134 located under the locomo-
tive and ad&pted to engage contact rails
135 located near but spaced laterally from
the fJx'waxu ends of the long contact rails 4.
One ten +f the annunciafor 182 is con-
nected by a conductor 136 with a contact
shoe 137 adapted fo engage contact rails 138

1inal ¢

" spaced laterally from the opposite side of

the long contact rails 4. The other termi-
annunciators 181—132 are
connected together and connected by & con-
ductor 139 with conductor 86, the latter be-
ing connected with' the semaphore solenoid
core 70 and said coil being connected by
conduetor 87 with the truck frame.
Referring now to the A-end of the com-
pleted block shown in Fig. 1 of the draw-
ing the contact rail 188 is connected by a
conduetor 140 with s contact finger 141, and

h tter is

electrieally counected \‘"hen
m 87 ab A is turned to the right) by
o »"ta(* plute 80 with a contact finger “}2
4 cond ¢ 142 connects ﬁngu 142 with
one ternansl of a oﬁi,cr‘, 144, and the other
terminal of tlus battery is connwted by con-
ductor 20 fo the track rail section 2 at the
A-end of the block. The contact rail 188 at
the A-end of the block is connected, by a
line conductor 145 with a contact ﬁngev' 146
at the B-cnd of the bluek, and the latter is
electrically connected (when the drum 87
at 13 is turned to the left) by contact plate
58 with a contact finger 147. A line con-
ductor 148
with a conductor 149 at A and the latter is

connects the finger 147 at B

70

7%

84
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165

connected with a contact finger 150 at the -

A-end of the bleck. The finger 150 is con-
nected by contact plate 58 (when the drum
87 at A is turned m the 1 1out) with-a con-
tact finger 151 and the latter is connected,
by a line conduetor 152, with conduetor 143
at the I3-end of the block, At the infersec-
tion of each two blocks, the contact finger

53 whieh coliperates wi r,h contact plwe 60

op drum 3¢, s connecied by conducfor 154
d the Sther contact
peratos with contact
v a conductor 168
r the exit end of
reseetion of each two
or 149 15 connected by
2 battery 158, and the
by a o "ﬁn(lx)f:?@" 158 with
the latter being connected
section 2.

med ihm A tr(nn has entered
i block shown in Fig. 1, and
idng from left to right, having

is connected
{ 160,

rail
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When
this train passed the track bar or <hoe 42, 1
caused a partial rotation of the drum 37 at
A, to the right and has caused the contact
plate 60 to electrically connect contact fin-
Eers 141—142. TIf, while the train is in the

lock, a second or following train arrives at
the A-end of the same bloek, so that the shoe
184 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 annun-
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 just men-
tioned will be traced as follows: from bat-
tery 144 by conductor 143 to finger 142, then
by “contact plate 60 on drum 37 at" A, to
finger 141, then by conductor 140 to contact
rail 135, then to shoe 134, then by conductor
133 to annunciator 181, from this annuncia-
tor, by conductor 139, to conductor 88, then
through the solenoid 70 of semaphare 71,
and then by conductor 87 fo the ‘truck
frame,—from thelatter to track section 2,
and then, by way of conductor 20 back to
battery 144. o

Let it be now assumed that a train run-
ning from left to right, has arrived at the
A-enid 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 4%, Bthe drum at B was shifted to
the left in a manner to cause the contact
late 58 to connect the fingers 146—147.
ith the second train occupying the block
and traveling from right to left and the first
train (traveling from left to right) arrives
at the A-end of the block, the shoe 137 on
said first train, making contact with contact
rail 188, 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
cireuit 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
159—160 to track rail 2; then through the
«ab circuits including the annunciator 132,
to the shoe 137, then by conductor 143 to
contact finger 146 at the Gpposite end of the
block, then through contact plate 58 to finger
147, then by conductor 148 to conductor 157
at the A-end of the block, and finally by said
conductor 157 to battery 158.
Should the constantly closed circuits be-

S ¥ 4

tween blocks and including the relays 8-—9
becorae impaired, as by the grounding,

crossing or breaking of a line wire, the

low-voltage relays would at once release
their armatures and, thé 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 ofder to avoid holding the’
train an indefinite length of timne) 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 2732 of the switch
28 are adapted (when thrown from the posi-
tion shown in Fig. 1) to engage cantacts
162, with which conductors 163 leading to
telophone 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 switen 72.
The contact point 172 is connected in the
talking circuit of the telephone and the con-

ductor 166 is connected by conduetor 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. The
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 recelver 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 recetve 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
miles an hour ¢more or less according to the
setting of the speedometer 112) until he has
passed the short conductor rail 5. Should.
the engineer, from neglect, fail to restore
the switch 28 his air brakes will be applied
and his train stopped (if running at a rate
of more than five miles an hour) when the
short conductpr rail @ is reached, becfiuse
under such conditions, this short rail 6 will
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he convected in the partial local circuits as
before explained.

In order to permit trains to pass each,
suitable sidings may be provided. and in
vrder to release the dvmm 37 of the cireuit
shifting niecharnism and permit the-same to
return 1o novmal position when a train is to
enter a siding, the cirenit of releasing sole-
noid 56 may be energized from the haltery
LT by weans of o <aitably locaced cirenit
closer 176 which may

ne connecied, for ex-
ample; by conductors 177—178 with  the
conduetors 118 and ivs ustrated dia-
grommatically in IFig. 1

Having fally desers
I elaim as new and des
ters-Patent, is:

L Iis an eleetrieal block system, the com-
bination with high and low voltage relays
at Loth ends of u Block of railway, a closed
electrie eiveuit of velatively high' resistance
tncluding the mugnets of bhoth pairs of re-
faye in sevies to maintain the low voltage

8, a
my invention what

1
‘¢ to secure by Let-

refay comtacts normally open and permit
the contacts of the high veltage relays to
renmain open, and ~ignaling neans on the
rollirig equipment, of means operable me-
chanzcally Ly the rolling cunipment enter-
ing a block for enusivg an inerease of volt-
age in the cireuit ncloding e magnets o
the relays to cluse the corinets of the high-
voltage veluys, purtial local cirenits inelud-
ing the relay contacts, and wewns for includ-
ing said pactia! Joea! cirenits in civeuit with
the sigualiog weans on the rolling equp-
ment when rhe tatter enters w block after
sadd niechanica] vienis have boon oprrated,
2, In brical blovk svstom, the com-
hond ow voltage eelays at
hoth ends of @ block, electrical resistance, a
clased eloctrie oiy iehding sadd resist-
ance and the magneis of both pairs of re-
favs to unnniuin the contuet of the low voli-
age peleve apen dnd pevinic the contacty of
the Ligh voliges e (o renmin open, me
chanieal ciroit o s operuble by
the rolling cyoine or exchinding said r
ststanee to inm Cithe voltuge of the elreutt
and cange the hovoeliage relavy to clo
BFTHEC ol partinl eiveuits inelw
i sighal controiling
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bination of h

e

contacts, o
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ing the velay contact,
tvatis ot the rolling equipment, and means
for closing bl ecul partinl civenits

atvolling means on g
CTITHIe coteving a block, aftey
T 1

Eeireat shifting means have
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rolling
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boen nperated.
3. ,{(’; sl
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i
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fow voltage reinys at |
caciosed electirie etpenit
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relavs to remudn open, meehanieal cireuit-
shifting yeans operable by te rollin

nent for causing an increase of v
said eiveuit, means for locking sai
shifting means, lecal partial cirenits ine
ing the contacts of the relays, signal eon-
trolling menns on eneh rolling equipment,
means for elosing a partisl local cirewit
througl the Feovtealling means on one
volling equipnient w/ter the ynechunical cir-
etlt shifting wenes bave been operated by a
preceding volling equipiment, and  menns
controlled by the Iasi nmentioned rolling
equipment for unfocking the said meehanical
cirenit shifiing reans.

4 Inan clectrical block system, the com-
hination of high and low voltage relays at
both eruds of a block, a closed circuit of Tela-
tively high resistance including the maguets
of both pairs of velays to maintain the con-
tucts of the Jow voltage relays normally
open and permit the contacts of the high
voltage relays to remain open, signal con-
trotting means on the rolling equipment,
civenit-shifting mechanism operable by the
rolling equipment to inerease the voltage iy
sald eireuit, means for locking the cirenit
shifting mechani~m when the same has been
shifted, loea] partinl civewits iselnding the
contacts of sauid relavs, mweans for closing
said local partial cirenits through the signal
controlling means on the rolling eguipmient,
electro-magnetic. means foy releasing the
locking means of the cirenit-shifting meeha-
nisny, and an eleetvie et eentrolled by
the miechanical cireuit shifting nicehaniom at
one end of the block to actuate the clectro-
pagnetic releasing  weans of airenit
shifting mechanism at the other end of the
block.

o Inan electrical biock system the com-
bination of high and low voltage relays at
both ends of a bloek, a ciosed cirenid of vela-
tively high resistance including the magnets
of the relays at both ends of the block, to
maintain the contacts of the low voltage re-
lays normally open and permit the contacts
of the high voltage relays to remain apen,
stgnal - controlling suems on the rolling
cquipment, loeal paetinl clreuits nelnding
the contuets of said velays, means for in-
cluding sid portiad loes] Grenits in series
with the signal controliing means on the
rolling equipment, and mechanical eireut-
shifting  weans opeable by the rolling
equipinent fo cnoee die Ligh voltage relays
to complete saad paviid Joeal cirenits,

6. Inoan elestrival blook systeny, the com-
bination of high an fow voltage relavs ot
hark ends of a biock, an sleetvieal vesistance,
a clesed electrie cirontt tnctudiug sald resist.
ance anel he nagnets of boih paies of re.
lays to nmintain ihe

voltage relays nornsdly cpen
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contacts of the high voltage relays to remain
open, signal controlling means on the roll-
ing equpment, normally open local partial
cirevsts meinding the relay contacts, yneans
for completing said local partial circuits
through the sigeal conktrolling means, cir-
cuit shifting means for short-circuiting the
vesistance in the cirenit including the relays,
ielding track bar or shoe and connections
hetween said bar or shoe and the circuit-
chifting 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 clectrical resistance,
o closed cirenit including said resistance and
the magnets of said relavs, to maintain the
contacts of the low veltage relays normally
open and permit the contacts of the high
voltage rvelays to remain open, narmally
cpen partial local cireuits including the con-
tacta of suid relays, signal controihing means
ot ihe rolling equipmeni. means for com-
pleting sald partial loegl circuits throngh
said signal controliing wizans, drums at the
iutersection of the blocks, each drum pro-
vided with a contact plate, pairs of contact
fingers to codperate with the contact plates
¢n the droms, said fingers -included in cir-
cuits short-circuiting said resistance, yield-
ing track bars or choes at the intersection
of the blocks, and copnections between said
track bars or shoes and said drums for turn-
ing the latter.

2. In an electrical block systen, the com-
Lination of high and low veltage relays at
hoth ends of a block, an eloctrical resistance,
a closed circuit inchsding said resistance and
{hie magnets of said relavs to maintain the
contacts of the low voltage relays normally
open amd permit. the contacts of the high
voltage relays to Temin open, normatly
open partial loeal civeuits including the re-
ay contacts, gsignal controlling means on the
rolling equipment, means for completing
anid foeal pactial clefuits through said sig-
nnl confroling 1neuns, drams at both ends
of the block, each drum having a head, 2
Shaft puassing fresiy {hrough each drum
and ite hewd, yielding means between the
dpine and snaft, o yielding' track bar or
chae connected with, each shaft for turning
she same snd the druny, locking means to €0-
operate with the head of each dram, contact
duvices cobperating with each druin to short
clreuit the resistance in the first-mentioned
cirenit when the dium ig turned, electyo-
inagnetic devices for releasing said locking
means, and electrie cirenits controlied hy the
drum and s contscts at one end of the
block for aciuating t! tock releasing means
of the dram at the other end of the block.

9. Tn an elerirical block system, the com-
hination of high and low voltage relays st

£

It
sy . «
both ends of a bloek, an electrical resistance,

i
{
!
|
!
i
i

o

a cloged circuit including said resistance and
the magnets of saiderelays to maintain the
contacts of the low voltage relays normally
open and. permit the contact of the high
vollage 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 citcuits through said signal means,
a drum at each end of the block, a shaft
passing loosely through each drum, a head
bn 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 cobperat-
ing with the head of each drum when the
same is turned, a depressible spring-con-
trolled track bar or shee at each end of the
block, connections between said track bars
or shoes and the shofts of the adjacent
drumg, the disks on said shafts having cams
to move the locking means and release the
Jeums, contact devices cobperating with
each drum to short-circnit the resistance in
the first-mentioned circuit when a drum is
tarned, electro-magnetic devices for releas-
ing said locking roeans, and an electric cir-
enit 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 Tolling equipment
and a block of railbway, of two annunciators
on each rolling equipment, contact shoes in-
cluded in partial cireuits with said annun-
ciators, contact rails for said shoes between
the track rails at the ends of the block, ¢ir-
cwit shifting mechanism at each end of the
block, mechanieal devices operable by a roll-
ing equipment entering the block and con-
nected with said circult shifting mechanism
for operating the latter, partial electrical
circuits  inclnding  said sircuit  shifting
mechanism, one of said nst-mentioned par-
tigl civenits including one of the countact
rails at one end of the hleck and the other
of said partial circuits including the other
contact Tail at the other end of the block.

11. In an clectrical block system, the com-
bination with a railway block and rolling
equipment, of two annunciatars on each
rolling equipment, contact shoes on each
rolling equipuent and iscluded in partial
civeuits with the annunciators therson, twWo
contact rails at each end of the block, cir-
cuit shifting mechanism st each end of the
block, normally opel partial electrical cir-
euits connected respectively with the two
sontact rails at the entrance of each block,
ope of said partial cireuits inclnding the
circuit shifting mechanisul at one end of the
block and the other partial circuit includ-
ing circuit shifting mechanism at the other
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end of the block, each of waid partial eip.
cuits ineluding portions of the track vail,
means operable by the rolling equipment ej-
tering the bluck for shifting suid cireuit
shifting mechanisms to control the Tast-men-

tioned partial eleetrical cireuits, and means |

of said eireuit
tor osmal position,

for controlling the retupn
shifting mechanism
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