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No. 809,794,

Specification of Letters Patent.

Patented Jan. 9, 1906,

Application filed September 12, 1905, Serial No. 278,184,

To all whom 1t may concern:

Be it known that I, Haxvmearn C. Forp, a
citizen of the United States, residing at Ja-
maica, in the county of Queens and State of
New York, have invented certain new and use-
ful Tmprovements in Railroad Systems, of
which the following is a tull, clear, and exact
description.

In my companion application; Serial No.
978,183, filed herewith, I have set forth in
its broad aspects a railroad system in-which
each train produces in its rear a traveling
zone of varlable influence which serves to au-
tomatically govern the speed of the following
train entering said zone.

The present application relates to a special
case of the above system in which the travel-
ing zone of variable influence created by the
preceding train has only two grades or char-
acters of influence which govern the follow-
ing train to half-speed or full stop, respec-
tively. The present case is, however, not
limited to only two grades or characters in
the zone of influence, since three or four
grades or characteristics could be used in
practice.

The object of the present invention is to
provide a system which shall be very simple
and applicable to the railroad installations now
in use, such as the interborough transit sys-
tem of New York city.

The invention further aims to secure a suffi-
ciently perfect automatic control of trains for
all practical purposes, securing a zone of in-
fluence having two grades or characteristics,
as above stated, and which shall employ only
the usual train-stops and other devices com-
monly available.

With these and other objects in view my
invention consists in the construction, com-
bination, location, and arrangement. of parts,
all as will be more fully hereinatter set forth,
as shown in the accompanying drawings, and
finally particularly pointed out in the ap-
pended claims.

Referring to the drawings, Figure 11is a
diagrammatic view showing a system em-
bodying the principles of my-invention; and
Fig. 2 is a detail sectional view of a time-relay
which may be used in connection with the
above. ‘

A form of block system which is now-ex-
tensively nsed, and particularly in the subway
system of New York city, involves the sub-
division of the track :into sections or blocks

the rails of avhich are separately charged by
transformers. As the trains progress along
this track the sections are successively short-
circuited and relay-magnets déenergized to
display- ‘““home” or ‘‘danger” and ‘‘dis-
tant” or ‘‘ eantion ” signals behind the train.
The rules of the road provide that a follow-
ing train mayrun by a caution-signal at re-
duced speed, but must come to a full stop
whenever a home or danger signal is exhib-
ited. Thisinsures adequate protection if the
rules of the road are always observed; butan
onerous duty is imposed upon the trainmen,
who are liable to human negligence or error.
In my present system the human element is
eliminated.

Referring to the drawings, A denotes a por--

tion of a railroad-track hiaving rails A’ and
A®%  Rail A’ may be continuous and consti-
tute a ground-return circuit. The rail A% is
divided into blocks B’, B* and B? &c., which
are insulated from one another by insulating-
joints ¢. Between the different blocks are
small insulated sections C', C?, and C*for pur-
poses which will be later described.

- Each of the rail-sections B', B, B, ¢, 7,
P, &c., is charged to a slight difference of po-
tential over the continuous rail A" by step-
down transformers I&¥ B, &c., supplied from
the alternating-current mains / and 7>. Con-
nected across each of such rail-sections are
alternating-current magnets T, F*, and T,
which under normal conditions are energized
to attract armatures 10', 10°, and 10° and 11,
11% and 11°. In Fig. 1 allof the above-named
armatures are shown attracted, which consti-
tutes the normal safety condition of the road
when no trains are passing.

By means of the above armatures certain
electrical circuits are normally completed, as
follows: Starting from a source of electric
potential represented by the line-wire 2 cir-
cuit is made, through wire »*, armature 11',
wire »° Into armature 10, where- it divides,
part going through a train-stop IC¥, (the me-
chanical features of which are diagrammatic-
ally indicated adjacent the rails at the entrance
to the section,) wire »n*, armatures 12° and 267,
back to the negative main %’ In this way
the -train-stop IX* is depressed into its non-
operative relation. -~ The other branch of the

circuit of wire »® traverses the armature 107
wire »°, home signal M?, magnet 13" to ground.
By this means an armature 14° is -attracted,
which completes a circuit as follows: Through

6o

05

70

75

8o

85

Qo

100

I0§

II1Q




10

15

20

25

=35

45

50

55

60

65

22

the wire =/, armature 14%, wire m?, distant or
caution signal 1%, displaying ‘*‘ clear” therein,
wire m°, magnet 15° to ground at m*

By the completion of the above circuits it
will be observed that the magnet 13” has been
energized, and in a similar way the magnets
18’ and 13 are all continuously energized,
which has the effect of displaying ‘‘safety” in
each of the home or danger signals M’, M,
and M? At the same time the attraction of
the armatures 14’, 14% and 14® closes all of
the circuits through all of the distant or cau-
tion signals I/, L%, and L%, so that the latterare
displayed to ‘‘safety.” [t will also be noted
that the magnet 15° was energized, and in like
manner the magnets 15" and 15" are all ener-
gized to set the train-stops K', K* and K to
“safety.” In other words, everything is in
condition for the free passage of a train.

I will now imagine a train to pass onto the
track from right to left, successively travers-
ing blocks B* B*and occupying B’. When
the train is in this position, magnet F" will
be deénergized; but the magnets F* and F®
will have again attracted their armatures.
The result is to deénergize magnets 13’ and
18% displaying a danger-signal at M’ and M?,
and by the release of armatures 14’ and 14 to
display caution or distant signals L? L’ In
other words, danger-signals are exhibited in
the blocks occupied by and next to the rear of
the train and a caution-signal at the entrance
to the next block still farther in the rear
thereof. These features constitute, generally,
the block-signal system now in use, and up
to this point I have not particularly referred
to the special features of my invention.

I provide means for enforeing a reduction
of speed when a caution-signal is passed, and
for this purpoese ‘I have connected the train-
stops K', K? and K® into circuit in a special
way. The presence of a train on section B?,
but which has not yet arrived on section B,
releases the armatures 10° and 11%; but the cir-
cuit through the train-stop K® is still com-
pleted by the armature 11, which is still at-
tracted. Thusthe train-stop K*is not thrown
to stop the train passing over it and does not
become actuated until such train has entered
section B’ and released armature 11’.  Train-
stop K® then becomes effective. So long as
the train is on section B® the train-stop K* is
also effective to stopany train entering section
3% but when the train leaves section B® circuit
is again completed, and K® returns to normal
position unless its circuit is broken by certain
other means. In accordance with my inven-
tion the train-stop K® becomes inetfective or
not to stop a following train according to the
speed of the latter. The circuit through the
train-stop K® is completed through two sepa-
rate branches o’ ¢°. If a caution-signal is dis-
played at 1?, which occurs as long as a train
is on section B® by reason of the opening of
the circuit of magnet 13* at 10° and also as
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long as the train is on section B’ by reason of
the opening of the circuit at: 11’, the connec-
tion at o® will be broken. Accordingly the
only way the train-stop K®can be set to allow
a train to pass while the caution-signal L? is
displayed is through the branch ¢’. As long
as a train is on section B’ the train-stop can-
not be set to let a following train pass, since
its circuit is broken at 11% but when the train
has left section B? armature 11° rises, and the
train-stop K ¢an receive current provided the
circuit is completed through branch o’. The
circuit is or is not completed in this branch o,
according to the speed of the following train.
As the following train passes onto the sub-
section (P (it being understood that the pre-
ceding train has wholly entered block B’) an
alternating-current magnet D® is deénergized
and an armature 16° released, which opens a
circuit through a solenoid-magnet 17°, which
is particularly illustrated in Fig. 2. The ar-
mature 18 of the solenoid-magnet 17 is per-
mitted to drop with a slow movement of a
predetermined speed, and for this purpose 1
have arranged a fluid-cylinder 19, containing
a weighted piston 20, attached to the arma-
ture 18. 21 indicates an adjustable valve by

which the flnid is permitted to escape from

the cylinder 19, so that the weighted piston
20 drops with a graduated speed in accord-
ance with the adjustment of the valve 21.
Under these circumstances the armature 18
falls slowly, and after a certain predetermined
time, which can be regulated by the adjust-
ment of the nuts 22, the latter strikes a tilt-
ing lever 23, pivoted at 24 upon the frame of
the device, causing such lever to pass beneath
a hook 25 on a pivoted armature 26 of a mag-
net 27%. Referring again to Fig. 1, the cir-
cuit of the magnet 27° is completed as follows:
Immediately when the train has passed over
the small section C?, so as to enter the section
B?, the armature 11° is released and the cir-
cuit of the magnet 27° which receives its cur-
rent from the wires #° and #°, is broken.
Accordingly the armature 26 will be released,
and branch circuit o', above referred to, will be
broken, provided the train has been moving so
rapidly as to arriveatsection B*before the nuts
929 havetilted thelever23. Shouldthelatter oc-
cur, the hook 25 will be engaged and mechanic-
ally prevent the branch circuit o' from being
broken. The result has been that as long as a
train is on section B’ train-stop K® would be
effective under any circumstances and stop the
train from entering section B> When the
preceding train has left section BY, the caution-
signal L?is still displayed; but train-stop K° is
ineffective to stop ensuing trains, unless the
branch circuit ¢’ is broken. The following

train passes the rail-section C° in a certain
interval, and if this interval is too small, cor-
responding to too high speed, the branch cir-
cuit o’ is broken and train-stop K® made ef-
fective to stop the train.

It the preceding
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train has left section B’, the branch ¢% above
referred to, is completed, so that the train-
stop is released, whether or not the following
train traverses at such high speed as to-open
the branch cireunit o'. As soon as the follow-
ing train has left the short section C° the
magnet 17° is energized to raise its armature
20 and restore all the apparatus to normal
relation. Thus it will be seen that behind
each train I leave a traveling zone of variable
influence, causing the absolute stoppage of a
followmo train in case it is within a certain
distance, but the qu‘lhhed stoppage of a fol-
lowing train, if it is a one block greater dis-
tance, depending on whether or not the engi-
neer has sufficiently reduced his speed. In
practice the aparatus would .be so adjusted
that the following train would be obliged to
run at half- speed in order to pass a caution-
signal.

"The system is effective to qbsolutelv pre-
clude the possibility of collisions, since it is
wholly automatic, and it further has the effect
of discouraging an attempt to pass a caution-
signal at too hloh speed, since the penalty of
total stoppage is autonnmmllv and certainly
inflicted if the speed in passing the caution-

signal is the least bit too high.

Tt is to be understood that my invention
is not limited to the use of speed-controlling
devices along the track subdivisions or units.
The invention is equally applicable to use
with any form of governor-contr olled tappet
upon the train Whlch serves to mech‘tmmllv
open the switches 267, 26% and 26”as the train
passes the successive sections in case its speed

is too high. The paltlcuhr form of means
by Whlch the train is made effective to open
the switches 26, 26% and 26° in case its speed
is too high is not important, it being merely
essential to degise some means by which this
is accomplished in connection with an elec-
trical system for rendering the ¢rain-stop of-
fective in case the cauntion-signal is smmlt%-
neously dlsplayed

What I claim is—

1. Ina railroad system, a track divided into
sections, and electrical connections for setting
a train-stop absolutely to enforce a home or
danger signal, but releasably to enforce a cau-
tion- s10nal dependlno on the speed of a fol-
lowmo train.

9. Inarailroad system, a track divided into
sections, a train-stop corresponding to each
caution-signal, and means whereby said train-
stop is Iencleled ineffective when the speed
of a following train falls below a certain
amount.
© 8. Inarailroad system, a track divided into
sections, means whereby caution-signal cir-
cuits are successively opened by the passage
of a train, each caution-signal circuit consti-

3

tuting a branch of a circuit operating a train-
stop.

4. Inarailroad system, a track divided into
sections, means whereby a train absolutely
stops a following train a certain distance be-
hind, and stops the following train-an in-
creased distance behind in case its speed ex-
ceeds a certain amount.

5. In arailroad system, a track divided into
sections, and connections for stopping a fol-
lowing train in case its speed exceeds a cer-
tain amount.

6. Inarailroad system, a track dividedinto

sections, and means operated from a passing

train for setting a train-stopin the rear there-
of, and means for rendering said train-stop
meﬁectlve in case the speed of the following
train is below a certain value.

7. Inarailroad system, a track divided into
sectlons, and means opemted from a passing
train for setting a train-stop in the rear there-
of, and means “For renderi ing said - train-stop

pemble only in case the speed of-the follow-
ing train exceeds a certain value.

8. In a railroad system, electrical connec-
tions for displaying a homesignal in the rear
of a train, means whereby such home signal
displays a distant signal farther in the rear,
a train-stop, and means whereby said train-
stop -is absolutely effective as long as the
home signal is dlspldyed and ‘is effective for
high- speed trains only as long as the distant
swnal 1s displayed.

9. In g railroad system, a track divided into
sections, means whereby said sections are
short-circuited by the passage of a train, a
magnet which releases a slowly-movable part
‘Lctut‘tted by the short-circuiting of one sec-
tion, and a second magnet actuated by the
following section for 1ele‘tsmof its armature
unless held up by said part.

10. In a railroad system, a track divided into
sections, means whereby a train-stop is made
effective at the entrance to a section, after,
but nob while, a train is located thereon, and
means whereby said train-stop can be ren-
dered ineffective by trains below a certain
speed after the preceding train has traversed
a certain distance. :

11. Inarailroad system, atrack divided into
sections, and means whereby a preceding
train causes behindita traveling zone of vari-
able influence, and means \Vheleby a follow-
ing :train is fmbsolutely stopped or stopped
in case its speed is too great, according to
its penetr ation into such zone.

Tn witness whereof Isubscribe my signature
in the presence of two witnesses.

HANNIBAL C. FORD.

Witnesses:

Aurrep W. PROCTOR,
WiLpo M. CHAPIN.
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