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Lo all whom 7t ey conecern:

Be it Lnown that I, BeEnTox C. RowrLL, of
Chicago, in the county of Cook and State of
Illmms h avelnvented an Improved Automatic

5 Inteﬂochmo Signal System for Railways, ot
which the tollowmw 1S a specification, refer-

ence belng had to the %ccompanymO"drawmos
in which—

Figure 1 isa diagram showing one example

1o of my invention. FIG‘ 9 18 a 11116 diagram,
but with some of the circuits omitted for clear-
ness. Ilig. 3 1is an elevation of a signal-post

with a main and a secondary swmﬂ and a
power-storing apparatus which is supplied:

15 with power from the main signal and uses
that power to operate the secondary signal.
Fig. 4 1s a detail of a switch forming part ot
a power-machine and is described below.
Fig. 5 is a detail of magnet R’ and ecircuit-

20 c;h]tter (' of Fig. Fw 6 1s a diagram
like Fig. 1, but without the branch track and
secondary signals and showing the safety-cir-
cuits only. Fig. 7 1is a dla,crram like Fig. 6,
but showing both the clanger and satety Clr-

25 cults.

My invention relates to the automatic pro-
tection of trains at cr ossings; and 1t consists
In the combination of blocking appliances,
means for shifting those blochmﬂ appliances,

30 shifting-circuits by which the means for shift-
Ing the blocking appliances are caused to op-
erate, and switche% in those shifting-circuits,
two of which are automatically opemted by
the train and the third is automatically oper-

35 ated on the shifting of the blocking appli-
ance, all as more tully described below.

A second feature of my invention is the
combination of the main blocking apphances

of my system with secondary or au)ﬂha,rv sig-

40 nals in such a way. thfu; the main or home sig-
nals may indicate *‘danger,” whlle the auxil-
1ary or Second‘uvswn‘mls md}cate ‘safety ’—
that is, the secondfwv or auxiliary signals
when set to ‘‘safety” simply give advance in-

45 formation, in e”ect that althouoh the home

signals are set to “"danger.” yet the auto-
matic devices are so set that the home signal

1sms for actuating them, (shown dla,cvram

the general name of °

_dldwincrs ) a current throaugh the coil

will clear or be shifted automatically to
“safety” before the train reaches it. and ‘Lll

this will be made clear below.

The devices employed in my system in prac-
tice are as follows: Blocking appliances, (in-
dicated by A’ A® &ec..) shown convention-
ally as semaphore- bLLdeS ¢ @, &e.; mechan-
nat-
1cally,) which also actuate the smtche% H' H",
&c., and' these mechanisms, called “‘power-
machmes ” are set in motlon by the magnets
marked ""Out” and “In” in a ‘manner loncr

well known, and fully described in my Pat—

ents No. 599,456, dated February 22, 1898, and
No. 671,032, dated April 2, 1901; SWIEChBS
G’ G, &c (shown in side elevation in Fig. 5.)
operated bv magnets R’ R°, &e.: switches
H H* &ec.,. which move with the blocking
apy. iances A’ A% &c., but are directly con-
trolled by the powex-machmeb Whlch shift
thoseappliances from " danger” to ‘“safety,”
and vice versa, and in so domc«' open or close
the switches H' H*, &c.

The blocking apphances need no detailed
cdescription, as they have long been known
and are familiar to all skilled in the art under
"signals,” either indica-
tive, as instructing the encrmeel not to pass
when the signals are at da,nu er,” but allow-
ing him to pass when they are at ‘‘safety,”
or ptohlbltwe as preventing the passage of g
train when the signals are at (:Lmner 3 but
allowing it to pass when they are at * csed:(,t
The mecha,nlsm for actuating the blocking ap-

‘pliances are also so well known that they need
no detalled deseription, but those preferred

as elements of my combmatwn compr‘lse two
magnets, (marked ‘“Qut” and. "In” in the
s of the

Ch

to satety.,” while a current thmuwh the
“out” magnet shifts it back to ° danoex %
The switches H' H”, &c., are simply switch-
points 3 3, connected 1espectwely to two
moving parts of the blocl{mo' appliance in
order that the shifting of the blocl{mo appli-
ance to ~“danger” will connect the bW]tCh-

in”’ magnet shifting its blockmﬁ' appliance
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points, while its shifting to " safety ” will dis-
connect them. The switches G’ (7, &c., are
also well -known arrangements of switeh-

e e————— ——_—

the train leaves S, when battery !

points1 1 and 2 2 and 11 11 and 22 22, con-

trolled by magnets R’ R, &e.,
through these magnets separating the points
1 1or 11 11 and bringing the points 22 or 22
22 together.

Considering first the section of track N, a
train entering at N electrically connects the
rails of that section of track and short-cir-
cuits track-battery %, one pole of which con-
nects with one rail of section N, the other
with the other rail,asusual. Magnet R isthus
caused to drop its armature and connect the
normally open points 11 of itsswitch 37, there-
by completing ““safety-circuit” from the main
battery F through the " in” magnet of the
main power-machine of signal A’, as clearly
shownin Fig. 1. 1t Tmll also be clear that this
circuitisthr oueh the " in” magnet of the main
power- -machine of signal A* ‘T‘he completion
of the s&iety-—cn cult thr ough the " magnet
of the maln power- _machine of ':5101‘1%1 A’ clears

| 910 nal A’, so that the train can pass onto section |
fmd the completion of safety-circuit through

the "In” magnet of the main power- machme
of sional A” also clears signal A” so that the
train _ which has passed over SE‘(LthI] N may
pass off of section S. It will also be seen from
Fig. 6 that the safety-circuit is from battery
K thl ough points 1 1 of ', through the coils
of the ““in” magnet of A’, and al oh om bat-
tery F through the coils of the ““in” magnet
of A”; but the safety-circult 1s also fhzouuh
the Jomts 9 2 and 3 3 of switches 7 and

H” G H*, and therefore 1t is impossible to

completely close that circuit unlﬂas switch-
points 1 1 of G and 2 2 and 3 3 of (& md H”
are both closed; but switch*pomts 33 of H’

are unde1 the control of blocking ‘Lp]’)lid-l’lce |

of A®, being closed only when A% is fLL "dan-
oer Pand open only when A”is at "“safety.”
The points 1 1 of G’ are closed as soon as a
train with the right of w a.y enters section N ;
but all the points 3 3 are then closed, be-

'(,‘mse all the blocking {Ll)phﬁﬂ{LGb are then

at ‘“danger” and energizing the °
nets of A’ and A” results in shifting A" and
also A® to “‘safety,” and that opens points
3 3 of H and of H? breaking the circuit of
W at 33 of A" and A® The train, which has
entered N in its progress toward 9, keeps
track-battery " short-circuited until its rear
end leaves N:; but when its forward end en-
ters S track-battery ' is short-circuited and

in”’ mag-

magnet R* drop S its armature, thereby con-

"W

necting 1 1 of ( . but without effect until Lhe
rear of the train leaves N, allowing 1 1 of &

to open and 2 2 of G’ to close, but also with-
out effect, as the cireuit will then e through
1 1of G*. Astherear of trainfrom N leaves
N battery ¢ i1s no longer short-circult-
ed, and therefore R’ is reénergized, lifts 1ts

a o current

774,498

ing 2 2 of "5 but this 1s simplv a [irst step
towud resetting A’ and A” to “d.fma'er” as
Jeino no
longer short- c11unted reénergizes magnet R”,
which lifts its armature G°, dlac{)nuectmo 11
and 10(,011116(,1;1110 2 2 of (+°, ther ebv breaking
the “in?” mrcmtfmd 1051;011110 the ““out?” cir-
cmt., as shown completed in I‘w 1, through
the ""out” magnets of A’ and A¥and <shltt1no‘
A" and A? back to “danger,” as will be clear.
Should there be a train approaching at W
on the crossing track while a train 1s on sec-
tions N or S, the approaching train will as
soon as its front enters W short-circuit track-
hattery %, deénergize magnet R’ connect

e

points 1 1, and disconnect points 2 2 of &,

- at points 2 2 of (&'

_ar_—— e dT— — ————————— -

:;,wh{.,n circuit through

‘and points 2 2 of G* and 3 3

separately in Fig. 6.

A and ©

- safety-circuits throuﬁh the

wire 0" with the other point 1 of G~

in” circuit of ff
in”’ eircuit 1s br oken
when any part of a tram
1s on N or & and also at pomts 33 of H and

of H? when A" and A*are at ““safety.” Con-
versely, should any part of a train occupy
sections W or K or K when a train is ap-
proaching N or S the approaching train can-
not complete its *"in ” circuit for A" or A% and
clear either A’ or A” because no “'in” circuit

can be completed when any opposed —in?” cir-
cuit is complete, for compieting the circuit
through any ‘'in”’ magnet breaks all oppos-
ing circuits at the pomts 9 92 and 3 3—thatis,
n” magnet of A’ is
must be 1N contact
of H® must also
be in contact and points 2 2 of (' are out of
contact, while points 3 3 of H' remain in con-

but will not complete the **
for the reason th‘Lt that **1

completed points 1 1 of (

tact for a few moments only after a cireuit

through the *“in” magnet of A’ is completed

The safety-civ cuits of A’ and A?are Shown
In that ficure the “*in”
magnet of A’ is connected by wires # Z)“ to
“in magnet of A®.  Wire §' is connected by

wire °to one of the points 2 2 of (3%, the other

polnt bemw connected by wire /° to one of the
voints 3 3 of A*.  The other point 3 of A*is
connectod by wire 0’ to one of the points 2 2
ot (o, the other point bemg connected by wire
0" to one of the points 3 3 of A”. The other
point 8 of A’ is connect'Pd by 6" with wire 0",
from which wire 4’ leads to one pole of b(lt'"
tery I.  The other pole of bdttGlY ¥ 1s con-
nected by wire {° with wire . At G onecof
the points 1 1 is connected bv wire 0 with
he other 1’)011113 1 of (&' is connected
by 5 with wire ", so that a train entering N
will automatically close 1 1 of (', and ther eby
closethe mtety-cn cuitsof the "'1n” magnetsol
A’ and A” providing that circuit 1s not open

at 2 2 or 3 3 of A’or of A", Wire M 1s also

connected by wire 0® with one of the points

1 1 of (&, and wire 0" is also connected by
It will
therefore be clear that a train entering at S
may close points 1 1 at G* and complete the
"in”? magnets of

65 mmmtm e, disconnecting 1 1 and IGCUIII]LCt- | A’ and A%
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The safety-circuits of A* and A* are shown
closed in Fig. 7 and are as follows: When an
entering train closes points 11 of G"and con-
nects wire ° with wire «’, wire ¢® is connected
through wires ', »", and 3% with battery F.
The other pole of battery F is connected
thirough wires 7" 7° and @® with one of the
points 3 3 of A’. The other point 3 of A’ is
connected by wire ¢° with one of the points
99 of G" and the other point 2 of G’ by wire
" with one of the points 2 2 of % the other
point 2 of G* by wire ¢ with one of the points
3 3 of A" the other point 8 of A* by wire &
with wire d', connected at its ends with the
“in” magnets of A® and A*: but this circuit
is at first only from ¢*tothe ““in” magnet of
A°, thence by wires ¢" and & back to the
other point 1 of G°. Thus it will be seen that
an entering train at W or E first completes

onlv tlnt part of its safety-circuit through

the *"in” magnet o;t A’ but as soon as A3 1S
thereby shifted to *

bridged and the safety-circuit throuo‘h n”’
magnet of A”is extended through *“in” mag-
net of A’ by wire d .:md that part of wire d
which connects the ““in” magnet of A* with
wire d".

The danger-cireunits of A’ and A?are as fol-
lows: st‘u ting from battery F by wir es X and
b to ““out” magnet of A’ thence by wires ¢,
switch- pomts 77 of (>, ere ¢’, switch 8 8 of
(%, wires ¢ 0" H™, back to battery K. This
circuit is for the “out” magnet of A’ only.
The circuit of " out” magnet ot A’ is as fol-
lows: b%ttew F, W1res A b°, “out” magnet
of AT 7T of Gr ¢’ 8 8 of (;r" ¢, O, and b,
back to battery F

The danger-circuits of A®and A® are as fol-
lows: starting :trom battery K by wires #° and
°, from 0" by g to “out” of A*, thence by ¢,
pomtfs 4 4 of A% & B, B, back to batter y F'

“the danger- cucult for A® from battery I bV

55

60

05 sections W, K, and E’ for switching, but to | H? as before described, but also closes a.cir-

0, bq l)jand g to “out” m&wnet of A°, thence

bv ¢, points 77 of G*, ¢!, points 77 of G*, &,
d”, b, and 4", back to b&ttelv B

As 1t 18 necessary in the example of my in-
vention shown in FIO 1 of the drawings that
a switch be used ab the fork, an east-bouﬂd
train entering section W shitts signal A’ only
and does not, thtt swnal A* or A’i but When
sw nal A’isshifted irrom danﬂer” to ‘safety”
by the entrance of an east-bound train on sec-
tion W (of course if there be no train on sec-
tion N or S and if each of the signals A’ and
A® be at “"danger”) then one of the signals A*
or A® will be shifted to *
and 1t will depend wholly upon the pOSlthIl
of the switech of the 101 ‘which ot the two
A’or A’is shifted from *‘danger” to ‘‘safety.”
1t will also be clear that snttmo the track-
switch at the fork will shift the electmc switch
controlled bv‘ the track-switch, and ther eby
shift A’ to °f safety,” the purpose being in
this particular instance to allow trains to use

saiety ” points 6 6 of AS are

"safety ” bvswr'nalz_&i |

amply protect all trains on W, K, or K from
collision with crossing trains on N or S and
also to protect all trains on N or S from col-
lision with crossing tiains on W, E, or K.
In this example of my invention I have not
shown any means for protecting trains from
strictly head-on or strictly rear-end collisions,
malnly because such protectlon was not in
fact desired in the case shown in the drawings,
but also because that is fully described in my

@

70

75

pending application, Serial No. 705,435, filed

February 13, 1899.

When there | 1S no traln on eltheI section. N
or o, the circuits through the *‘out” magnets
of the main power- machme of home sw'nals
A" A® are completed, for when there is no
tralin on any part of section N its track-bat-
tery 1s no longer short-circuited, and conse-
quently its magnet R’ or R* attracts its arma-
ture, and therebv disconnects contact-points
11 and reconnects all the other contact-points
of circuit-shifter & or G*

- When magnet R’ is energized by the ab-
sence of a train from section N and contacts
1 1 disconnected, but all other contacts of G/
connected, the circuit through the ‘‘out?”
magnet of home signal A’ is completed so far
as circuit-shifter G can- complete 1t; but that
circuit is not fully completed until there 1S NO
train on section S, when circuit-shifter G is

operated and disconnects contacts 1 1 of G*

reconnecting all other contacts of &° &nd com-
pleting not only a circuit thiough °
magnet of A’, butalso a circuit throu oh " out”
magnet of A°

l‘he object of causing the circuit of the
“out”magnet of A’ to depend upon the circuit
of the ° out"’ magnet of A® and vice versa,
is simply to hold both swnals A’ and A? at
“safety” so long as any train is on either sec-
tion N or S and both at " danger” on
there 1s no train on either N or S, for this re-
sults in economy in constructlon In this in-
stance and 1n all cases in which direct rear and
direct front end collisions are not to be
cuarded against.

When there 1S no traln on section W its
track-battery is not short-circuited, and ther e-
fore magnet R’ is energized, cont%cts 11 of
Cx dlsconnected and all other contacts of G*
reconnected, and thls so far completes the
circuit thI‘OLth the *" out” magnet of signal
A°® that if there be no train on elther section

E or K’ the track-battery common to sections

E and E' will not be short-circuited and ma.g-
net R,

will be energized and contacts 1 1 of G* dis-
connected and all other contacts of (* recon-
nected, completing the circuit of ° out 7 mag-
net of A’ and shifting A® back to d&nwer

but when the Safetv-stop, derail, or other ab-
solute blocking appliance Whlch forms part
of home swnal A® goes to ‘“danger” it not
only closes a circuit at 3 3 of c1rcu1t—sh1tter

“out”’

also common to sections E and E’ |
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cuit at 4 4 of H? and breaks a circuit at 6 6
of H?: but making contact at 4 4 completes
the circuits through the ** out” magnets of sig-
nals A* and A®, which go to “"danger.” The
break at 6 6 of circuit-shifter H® breaks the
circuits through the ““in” magnets of A’ and
A’ When A' and A’ go to *"danger,” con-
tacts 3 3 and 4 4 of circuit-shifters H* and H’
are of course closed. |

In order that the trainmen of a train run-
ning rapidly toward section N or toward sec-
tion S may have advance Information as to
whether sections W, E, and E’ are clear, I
have devised what I call "' indicator-signals”
B’ B® which for convenience are shown
mounted on the posts of semaphores ¢ «°;
but the indicator-signals B’ B° must be wholly
independent in their movements of home sig-
nals A’ A% for they must be automatically
shifted by trains running over sections W, L,
and K inthisexample of my invention. Each
of these secondary or indicator signals is so
connected to a main signal that the movement
of the main signal operates a small machine
) (conventionally represented) for storing
power, and that small power-storing machine
operates its secondary signal, there being no
necessary connection between the main sig-
nal and its secondary signal, except that the
movement of the former furnishes power by
which the latter may be automatically moved
as desired. The advantages are that advance
information can bhe given to trainmen as to
the conditionof a section of track as to which
they need information before that informa-
tion can be given by the home signal, and
this is of high importance in automatic inter-
locking systems, especially when the home
sionals are such as to compel a stop. The
main novelty of this feature of my iInvention
is that a train on W, E, or E' automatically
shifts the secondary signals B’ B® either or
both, as may be desired, on sections N 1, and
while this is new with me yet as a practical
matter it is far better to actuate the second-
ary signals B’ B® by power stored up from the
movements of the home signals A’ A® than
to provide track power-machines for the sec-
ondary signals B’ B*, for the power ample for
the secondary signals is small compared to
that practically essential for the home signals,
and consequently this feature of my invention
is as a practical matter the combination of a
home signal, (including signals of any kind,)
a secondary signal, a power-storing appara-
tus, connections between the main signal and
the power-storing apparatus by which move-

ments of the main signal store up power 1n

the power-storing apparatus, and other con-
nections between the power-storing appara-
tus and the secondary signals by which the
nower-storing apparatus when released shifts
the secondary signal, including, of course,
proper instruments by means of which the
secondary power-storing apparatus is released

L ——
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when the secondary signal is to be shifted.
In this example of my invention these second-
ary siognals B’ B* are required only for sec-
tions N and S, over which trains run at high
speed, and I have shown only one magnet R’
and circuit-shifter G° for controlling the cir-
cuits of the magnets S and D' of both sec-
ondary power-machines.
shown in Fig. 2, in which R’ 1s magnetized
from battery T’ when the home signals A® A’
A® are each at *‘danger,” for when the safety-
stops or derails forming part of the home
sionals A® A* A’ go to ""danger” the points
4 4 of each circuit-shifter H> H* H’ are con-
nected, and a circuit is thereby completed
through magnet R’, battery F', and points 4 4
at A°A* A°.
22 of circuit-shifter (3 are connected, and cir-
cuits from battery ¥ are thereby completed
throueh safety-magnets S of both secondary
power-machines and both secondary signals
B’ and B? are shifted to ““safety;” but when
either of the signals A’ A*, or A’ is at

““safety ” the points 44 are disconnected and

the circuit through magnet R’ thereby broken
and points 22 22 disconnected and 11 11 recon-
nected: but when 11 11 of G® are connected
the ecircuits of which 11 11 are electrodes
are through magnéts D’ of the secondary
power-machines, and the secondary sionals
B’ B? are therefore shifted to " danger,” and
this also will be clear from Fig. 2, for the
saftey-circuits of the secondary power-ma-
chine are much the same as the danger-cir-
cuits of those machines, the main difference
being that points 22 22 of G must be con-
nected to complete the safety-circuits ot the
secondary signals B’ B?, while points 11 11 must
be connected to complete the danger-circuits
of those secondary signals.

The switches shown in detail 1n Fig. 4, one
between the “in” and ‘“out”’ magnets of the
main power - machines and the safety and
danger magnets of the secondary power-ma-

chines, are each shifted by the operation of

its power-machine—that is, when a current
flows through either magnet, and thereby re-
leases the detent of the power-machine con-
trolled by that magnet, the power-machine ro-
tates until again arrested by its other detent,
and thereby shifts its switch from one mag-
net to the other. This will be clear from I1g.
4. which is a detail showing the switch of the
power - machine, the power-machines them-
selves being well known, and, moreover, they
are fully described in my Patent No. 599,456,
dated February 22, 1893.

Each home signal must be shifted to
‘safety” before a train can enter a section,
and the shifting-circuit of each home signal
must be made complete before the entering
train can shift its home signal to ' safety;”
but each entering train operates its own cir-
cuit-shifter and cannot operate opposing cir-
cuit-shifters. Thus a train in order to enter
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section N must connect 11 of G' and discon-
nect 2 2 of G'; but a train entering at N can-

not connect 1 1 of G’ or G*, which are cireuit-

shifters in opposing shifting-circuits, nor can
either of those opposing shifting-circuits be

completed while points 2 2 of G or G*are dis- |

connected. So a train entering at W con-
nects points 1 1 of G* and disconnects points
2 2 of G° and a train entering at E or E’
connects points 1 1 of G* and disconnects
points 2 2 of G*. Moreover, the shifting of
any home signal to “‘safety” separates the
points 3 3 of theswitch H', H*, H?, H*, or H® of
that home signal, and thereby makes a second
break in all opposing shifting-circuits. Also
when either homesignal A%, A*, or A®isshifted
to ““satety” the circuit-shifter G° of the second-
ary signals B’ B* connects points 11 11 and the
secondary signals are shifted to ‘‘danger,”
and when A°, A%, and A®are at *“danger ” cir-
cutt-shifter (* connects points 22 92 and the
. - b a2t )
secondary signalsare shifted back to satety.”
This mode of interlocking the shifting-circuits
for shifting the home signals to ‘‘ safety ” so
that each shifting-circuit depends not only
upon 1ts own circuit-shifter, but also upon
two other sets of circuit-shifters, one set un-
cler control of opposed trains and another set
under control of opposed blocking appliances,
insures absolute protection, while interlocking
the shifting-circuits of the secondary signals
with the shifting-circuits of the opposed
home signals makes my system wholly prac-
tical, as it enables fast trains to be run at full
speed 1f such trains have the right of way, as
the engineer need not slacken speed if the sec-
ondary signal be at ‘‘safety.”

What I claim as my invention is—-

1. In an automatic interlocking signal sys-
tem, signal-shifting circuits each provided
with a circuit-shifter or switch for automat-
1cally opening opposing signal-shifting cir-
cuits and closing its own signal-shifting cir-
cuit when a train enters one section: and a
second circuit-shifter or switch actuated by
the movement of its blocking appliance to

cause a second break in opposing signal-shift-
1ng circuits.

2. In an automatic interlocking signal sys-
tem, home signals; shifting-circuits each for
automatically shifting its home signal from
danger to safety; a circuit-shifter, or switch,
for each shifting-cireuit actuated by the train
for automatically opening opposing shifting-
circuits and closing its own shifting-circuit;
and a second circuit-shifter or switch for each
shifting-circuit controlled by the movement
of 1ts home signal for making a second brealk
1n opposing shifting-circuits.

3. In an automatic interlocking signal sys-
tem, home signals; a shifting-circuit for each
homesignal; a circuit-shifter or switch in each
shifting-circuit controlled by its own train; a
second circuit-shifter or switch in each shift-
ing-circuit controlled by opposing trains: and
a third circuit-shifter or switch in each shift-
Ing-circuit controlled by opposing home sig-
nals.

4. In an automatic interlocking signal sys-
tem, home signals; shifting-circuits for the
home signals; secondary signals; shifting-cir-
cults for the secondary signals; circuit-shift-
ers or switches in the home-signal-shifting
circults controlled by trains: and a circuit-
shifter or switch in the secondary signal-shift-
ing circuits controlled by the circuit-shifters
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or switches in opposing home-signal-shifting

circuits. |
5. In combination a main signal: means for
automatically shifting the main signal; a sec-
ondary signal; means for storing the power
of the main signal for automatically shifting
the secondary signal: automatic means for
controlling the shifting means of the main
signal, and automatic means for controlling
the shifting means of the secondary signal, all
arranged to operate substantially as and for
the purposes described.
BENTON C. ROWELL.
Witnesses: | |
J. K. MAYNADIER,
CAUusTEN BrowNE MAYNADIER.
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