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 UNITED STATES

PAaTENT OFFICE,

ALFRED 8. McCASKEY, OF CHICAGO, ILLINOIS.

RAILWAY BLOCK-SIGNALING SYSTEM.

SPECIFICATION forming part of Letters Patent No. 498,290, dated May 30, 1893.
Applicationfiled Tuly 29, 1892, Serial No,441,590, (No model) '

To all whom it may concern:

Be it known that I, ALFRED SAMUEL Mc-
CASKEY, of Chicago, Illinois, have invented
a new and useful Improvement in Railway
Block-Signaling Systems, which is fully set
forth in the following specification.

The present invention relates to block sig-
naling apparatus for use on railway systems.

In an application of even date, Serial No.
441,589, I have "described a system of elec-
trical signaling, and since some parts of the
bresent invention are similar in construction
and operation to corresponding parts of the
said system of electrical signaling, it is to be
understood that such devices as are common
to the two applications are not claimed here-
in, this application being intended to relate
specifically to railway signaling.

The functions to be performed by the ap-
paratus hereinafter described are (first) to op-
perate automatically a semaphore, or other
suitable signal as the train passes from one
section or “block ” to the next, exhibiting the
danger signal indicating that such block or
section is ocupied; (second) to restore auto-
matically the semaphore or signal to “safety
as the train leaves the block; (third) to re-
port to the train-dispatcher’s office the move-
ment of every train from oneblock to another,
the signal transmitted being such as to indi-
cate the number designating the block which
the train has left and that which it enters.

The object of theinvention is to accomplish
these results by mechanism which shall be
both reliable and simple;and in fact to elimi-
nate, so far as possible, all liability of ac-
cident due to derangement of apparatus, or
carelessness of operators, it being understood
that the operation of the entire system is au-
tomatie. The track is, as usual, divided into

sections or blocks of convenient length, and

at the extremities of: each block is a sema-
phore adapted to give the usual conventional
signals representing “danger” or “safety,”
according as the block is oceupied or not.
Hach semaphore has electro-magnetic con-
trolling mechanism whereby it can be moved
from one of its positions to the other, I pro-
vide for operating the semaphore by a motor,
the simplest form being a weight which can
be wound up at intervals by any electrical
winding mechanism, or mechanieally, by the

movement or weight of passing trains. I pro-
vide two magnets, which may be termed the
“danger magnet” and the “safety magnet.”
Theformer when energized releases the weight
or motor allowing its arbor to make one turn.
This motion is utilized to lift the semaphore
arm which a catch engages and holds in-its
raised position. - The safety magnet when en-
ergized retracts the aforesaid catch ‘and the
arm drops by gravity to its normal position.
The work to be done by the magnets is there-
fore very slight, and the current reguired pro-
portionately small. The safety magnet at
one end of the block is in the same cireuit
with that at the opposite end, and so of the
two danger magnets, so that the pair of sema-
phores guarding any block move simultane-
ously.

The invention contemplates the use of only
a single wire connecting the two ends of the
block, and it will be observed that there are
four different movements to be noted; viz:
(first) the movement of a train into a block in
one direction, (second) its exit from the block
in the same direction, (third) a movement
into the block in the opposite direction, and
(fourth) its exitin the direction last assumed.
Movements one and three must set both sig-
nals at danger, and movements two and four
must restore both signals to safety. These
results are accomplished by an arrangement
of batteries, circuits, cireuit-controllers and

polarized relays, which will be explained in

detail hereinafter.

The circuit-controllers are normally locked
in a position which leaves all the cireuits
open. The weight of the engine in passing
the point where the block begins or ends mo-
mentarily releases the circuit-controller, and
a projection, properly placed, on the engine
tilts it in one direction or the other, closing
circuits and energizing the proper magnets.
If the train is passing into the block the
main-battery will be closed to line in such
manner as to send an impulse in a certain
direction through polarized relays at both
the terminals of the block. The polarized
relay will thereupon close the circuits of the
danger magnets with the result given above.

When the train passes out of the block it
causes a reverse current to traverse the line, -

closing the circuit of the safety magnets. T
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prefer to use a polarized relay such as de-
seribed in my aforesaid application, since it

would require two relays of the ordinary form.

at each station to effect the desired opera-
tions.

To signal the train dispatcher’s office I
place at each station along the line, a rotary
circuit maker, preferably of the type de-
seribed in my aforesaid application, but
adapted to give a certain definite signal, com-
posed of a group of impulses, there being of
course o different signal assigned to each
station. The train dispatcher’s office being
equipped with a receiving mechanism of the
kind described in my said application, the
motion of every train is dualy reported, and
if desired recorded.

As stated the train signal mechanisms for
each block are coupled in pairs, one mech-
anism being at each end of the block. As
one block begins where another ends there
would be, at each point where two blocks
meet, two sets of train signal mechanisms,
and it is advantageous to arrange these so
that the blocks overlap, so that the train en-
ters and sets the danger signals of one block
before it leaves and sets safety signals of the
other. It is not necessary that a separate
signal be sent to the train dispatcher’s office
from both the signal mechanisms at a meet-
ing point. Itherefore arrange the apparatus
in such manner that the reporting mechan-
ism is only actuated by the movement of a
train out of the block, this part of the mech-
anism not being put in operation when the
train passes it in the direction to enter the
block.

In the accompanying drawings which form
part of this specification I have illustrated a
system arranged in aceordance with the in-
vention.

Figure 1, is a plan view, partly diagram-
etric illusirating the general operation of the
system, and showing one pair of signal de-
vices, supposed to be located at opposite ends
of a block. Tig. II, is a side elevation of a
local station apparatus.  Fig. III, is an end
elevation looking at the locking arm. TFig.
1V, is a sectional elevation of the semaphore
and its operating mechanism, and Fig. V,isa
sectional elevation on line x—x. Fig. VI, is
a detail of the signal transmitting release
mechanism. Fig. VII, is a detail, illustrating
the operation of signaling to a central office
the passage of a train.

A, is the circuit-maker, shown in the form
of a rock-shaft journaled in supports A’, and
carrying four contact springsa’, a? @ o', two
on each side, adapted to make contact re-
spectively with four fixed contact plates b,
b*, 0% 1% In the normal condition of the sys-

tem none of these springs are in contact with
the corresponding plates.

B is a locking arm suspended from shaft A
and its wedge shaped lower end is held firmly
in a slot in the locking plate B/, which passes
under the rail C between the cross-ties and is
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secured to a powerful tread-spring C’ of such
strength that it requires a great weight, such
as that of the engine, to depress it. The
tread spring is arranged in the path of the
ordinary wheel, or it may be of a special
wheel, so that the circuit-maker will not be
unlocked by every wheel of the train. 'When
the tread spring is thus depressed, shaft A is
released, and a projecting arm 13? on the en-
gine striking the upper end of arm B rocks
shaft A in the direction in which the train is
moving, closing the contacts on that side.
Shaft A immediately resumes its normal po-
sition by the weight of arm I3, and by the re-
turn of the tread spring. The motion of the
latter should not be great enough to permit
the escape of arm B from the slot in locking
plate B’. If the direction of the train is car-
rying it into the bloek, the action of the cir-
cuit-maker A will be to send to line a current
of proper direction to close the circuits of
both danger magnets D (see.diagram Fig. I);
if in the reverse direction the safety magnets
S will be energized. The electrical connec-
tions of the system will be readily understood
from Fig. I. T’ and T? represent the termi-
nals of a bloeck or section of track of any
suitable length, the apparatus at the two sta-
tions being connected by a line wire I.. The
wire entering ‘a station passes through a po-
larized relay magnet P having its coils wound
in opposite directions and having two tongues
or armatures p’ p* adapted to respond re-
spectively to currents of opposite direction.
After passing through the magnet the line
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branches, onebranch L’ terminating at spring
bl o ko T

a? another 12 at plate 0® and a third L? at

_plate 15, which is normally grounded through

locking plate B’.
T’ and F? are the line batteries. That at
station T/ has its positive pole connected to

-plate b* and to the opposite spring at, The
negative is connected to spring o’ and plate

B’.  The position -of battery If? is reversed.
The spring o/ and plate b* at each section are
connected to earth, each terminal being indi-
cated by the letter E.

The magnets S and D which operate the

“semaphore, as will be presently described, are

each in a local ecircuit normally open at the
terminus of one of the tongues or armatures
of the polarized relay P. Thus, tracing the

_cireuit of danger magnet D at station TV, it

proceeds fromtongue p’ by wire 10 to the mag-
net, thence by wire 11 tolocal battery LI}, and
by wire 12 to the contact point p? where the
circuitis normally open. A current of proper
direction to throw tongue p’ against point p?
will close the circuit of this magnet. The
circuit of safety magnet S can readily be
traced from tongue p*back to contact pointp™

Let it be assumed that an impulse in the
direction of the arrow, Fig. I is to work the
danger magnets, and an impulse in the oppo-
site direction is to work the safety magnets,
and we will follow the operations that take
place as the train passes into the block mov-
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ing from terminus T’ toward T2 In passing
T’ the circuit-maker A at that station rocks
0 as to bring springs a® a* against plates b®
b* and at the same time the normal earth con-
nection of the line is broken at 15 by the de-
pression of the plate B’. Consequently a cir-
cuit is closed from the earth by wire 16 to

-plate %, spring af, wire 17, positive pole of

battery F’, wire 18, spring a3, plate b%, wire
12 relay P at terminus T”, line wire L, relay
at terminus T? wire L3, contact 15 and plate

"B’ to earth. In other wordsan impulse flows

in the direction of the arrow, causing tongues
p’ at both relays to close the local circuits of
the danger magnets D. The normal condi-
tion of the line is immediately restored by
the return of shaft A to its usual position;
but as will presently be shown the semaphore,
when actuated by the danger magnet, remains
in the position indicating danger, until the
circuit of the safety magnet has been closed.
This oceurs when the train passes out of the
block at terminus T% In so passing it tilts
shaft A, as before, bringing springs o’ ¢? into
contact with plates b’, % This brings bat-
tery F? into circuit with- its positive pole to
earth as follows: from the earth by wire 20 to
spring a’, to plate b’, wire 21; positive pole of
battery, wire 22, plate b% spring a?, wire 1,
and so on to the earth at stationT’. Theim-
pulse in this case is the reverse of that sent
when the train entered the block, and conse-
quently the cirenits of both safety magnets
will be operated.

It will be understood from the drawings that
when a train enters the block at T? moving in
the opposite direction to that supposed in the
above illustration, an impulse in the direc-
tion of the arrow will go to line from battery
F? with precisely the same results as de-
scribed above when the train entered the
same block in the opposite direction, the bat-
tery connections at the two stations being re-
versed.

The construction of the semaphore isillus-
trated in Figs. IV and V. The arm H is piv-
oted at 2 in a slot of post H’, so that it can
assume a horizontal position to indicate dan-
ger, or be dropped (as indicated in dotted
lines) for safety. To the shorter end of the
lever arm II is pivoted a link I having a
horizontal projection 7, and adjacent to this
link is a wheel K having a pin % adapted to
engage during itsdownward motion with pro-
jection 4. Wheel K is supported onan arbor

" k', and on the hub of this wheel is wound a
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cord | supporting a weight?’, tending to turn
wheel K. The wheel is normally held  sta-
tionary by a pivoted stop N engaging a pin
7 on the face of wheel K’. The inner end of
arm II has a toe o which, when the arm is
raised is caught and held by a spring catch
O. D represents the danger magnet whose
armature r is attached to stop N, and S rep-
resents the safety magnet whose armature s
is attached to catch O. When the circuit of
magnet D is closed stop N isretracted against

the pressure of its spring, wheel K isreleased

and is rotated by weight /, as pin %k descends

it engages projection ¢ of link I raising the
semaphore arnr until toe o is caught by catch
O. At this moment the pin % passes from in
contact with protection ¢ and the wheel com-
pletes itsrevolution being arrested at the end
thereof by stop N, which has instantly re-
turned to its normal position. The parts all
remain in this position until the exit of a train
from the block closes the circuit of safety
magnet S, Catch O is thereupon retracted
and arm I being unsupported falls by grav-
ity to its original position. :

In addition to the line L connecting locally
the two terminals T’ T2 of each block, there
is a main line wire W (Fig. I) running into
each station and eonnecting the several sta-
tions with a train dispatcher’s office. Each
station has a signal transmitting apparatus
adapted tosend a predetermined signal which
will of course be different for each other sta-
tion, The transmitting devices, and the re-
ceiving apparatus with which they are con-
nected may be of any suitable description,and
the specific form thereof constitutes no part
of this invention, there being many known
devices that will answer the purpose. The
drawings show a rotating circuit closingarm Q
adapted tomakecontactinits rotation with ter-
minals at the points I, IT, IIT, IV, V and send
to line negative or positive impulses in pre-
determined order to represent arbitrarily the
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signal appropriated to that particular station. .

This may be accomplished by apparatus of
various kinds. As shown in Fig. VII there is
a pair of contact plates at each of the points
I to Vin the path of the rotating arm Q. One
plate of each pair is connected with the posi-
tive pole of a battery B® and the other with
its negative pole. Arm Qhas atits extremity
two contact plates 6 and 7, insulated from
each other the former connected by wire 8
with the main line W, and the latter by wire
9 with the earth, The connections at the bat-
tery branches being asshown in the drawings
a minus impulse will go to line at the points
I, IT and V, and a plus impulse at the points
I and IV. By varying the battery connec-
tions with the terminal points on the dial a
differentcombination of impulsesean be made
up at each station, as will be readily under-

stood. Arm Qismountedon an arbor g which

passes through casing Q' which may contain
clock work or other mechanism for rotating
the arbor. When rock-shaft A’ turns in one
direction a pin v’ (Fig. VI) on the end there-
of trips a lever 7° pivoted to the under side
of the casing and releases pin ¢’ on arbor ¢
permitting the latter to make a revolation.
When shaft A rocks in the opposite direction
the release mechanism is not affected. Con-
sequently a signal is sent to the train-dis-
patcher’s office from one only of the pair of
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apparatus at the two terminals, preferably -

from that at the end of the bléek which the
train is leaving. :
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The line wire W runs at each station to
terminal points w, across which the circuit is
normally closed by a short arm Y also carried
by arbor ¢. As soon as arbor g begins to ro-
tate this circuit is broken.

The details of the apparatus may be such
as deseribed in my application already re-
ferred to; but there are many known ways of
transmitting distinet signals from stations
along a line,and I contemplate the use of any
apparatus suitable for this purpose. Itisalso
contemplated that modifications may be made
in details and arrangements of the system,
and I do not limit myself to any details or ar-
rangements which aresusceptible of variation
without departing from the spirit of the in-
vention. Itisfurthercontemplated thatparts
of the system may be used without employ-
ing the whole, as for example it may not in
all eases be deemed of importance to use the
means described for signaling to a cenfral
office the movements of trainsalong the line.

Having fully deseribed my invention, what
I elaim is—

1. In a block-signaling systeni, the combi-
nation with the semaphores or signals at the
ends of ablock orsection of track, of a danger
and a safety magnet for each signal adapted
to be energized respectively by currents of
opposite direction, a line wire connecting the
terminal station apparatus, a line battery at
each terminal, the connections of the battery

at one terminus being the reverse of those at |

the other anda circuit controller actuated by
the passage of a train, and adapted to break
the normal earth connection of the line at its
station and to send to line currents of either
direction according to the movement of the
train; substantially as deseribed.

2. Inarailwaysignalingsystem comprising
local block signaling apparatus connected in
pairs by line wires, the combination of a cir-
cuit-controller at each station adapted to be
moved by a passing train in the direction of
the latter’s movement, a line battery at each
station having eontacts for eonnecting either
pole to line according to the direction of the
eircuit-controller’smovement,the battery con-
nections at one station being the reverse of
those at the other a semaphore or signal at
each station, and electro-magnetic actuating
mechanism therefor, for indicating danger or
safety according to the polarity of the im-
pulsessent to line, substantially as described.

8. The combination with a semaphore or
signal adapted to assume two positions to in-
dicate danger and safety, a danger magnet
and a safety magnet, each in a separate cir-
cuit, polarized switch mechanism for each eir-
cuit, one responsive to a positive and the

498,290

other to a mnegative impulse, and automatic
train-signaling mechanism comprising a line
battery and circuits and a circuit controller
operated on the passage of a train to send an
impulse from said battery to line, the direc-
tion of the impulse being determined by the
direction of movement of the train, substan-
tially as desecribed. ‘ ‘

4, 'The combination of the rocking eircuit-

'maker, a locking arm normally holding the

same stationary, but adapted to be released
by the weight of a passing train, a line bat-
tery and circuits having terminals on each
side of said circuit-maker so as to connect
the positive pole to line when the cireuit-
maker roeks in one direction, and vice versa,

-a danger magnet and a safety magnet, each

in aseparate local circuit, and polarized switch
mechanism for each circuit responsive re-
spectively to currents of opposite polarity,

.substantially as deseribed.

5. The combination in a railway signaling
system, with local signal apparatus adapted
to give signals indicating the passing and di-
rection of a train, of a semaphore, a motor for

‘raising the same, a catch for holding it when

raised, a magnet for releasing the motor, a
second magnet for releasing said cateh, and
means as indicated for closing the cireuit of
each magnet when its appropriate current is
thrown upon the line, substantially as de-

-seribed.

6. The combination of the pivoted sema-
phore arm, a wheel having a projection for
engaging and raising said arm, said wheel be-
ing normally held stationary by a detent,
means for rotating said wheel when released,
a magnet for effecting such release, a catch
for holding said arm when raised, a magnet
for withdrawing said catch; and means for
closing the circuit of each of said magneis,
substantially as deseribed.

7. The combination with the local signal-
ing apparatus, comprising a semaphore, elec-
tro-magnetic actuating mechanism thereéfor,
and a cirenit-controller normally locked, but
adapted to be released and actuated by the
passagé of a train, of a signal transmitting
device at each station operated by the move-
ment of said circuit-controller, said transmit-
ting devices being all connected in a line
leading to a central office, substantially as
described.

Tn testimony whereof I have signed- this
specification in the presence of two subserib-
ing witnesses.

ALFRED S. McCASKEY.

Witnesses:

PHILIP MAURO,
REEVE LEWIS.
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