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PATENT OFFICE.
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To all whom it may concern:

Be it known that I, BeExnToN C. ROWELL, of
Chicago, in the county of Cook and State of
Illinois, have invented a new and useful Inter-
locking System for Railroads, of which the
following is a specification, reference being
had to the accompanying drawings, making
part hereot. |

Interlocking systems as now used comprise
an interlocking machine, which consists of a
séries of levers for clearing or blocking the
tracks and mechanical locking devices, such
that when one or more levers have been re-
versed—that is,moved from normal farenough
to shift certain of the blocking appliances
from ‘‘ danger” to ““safety ”” and clear a certain
route —all levers which control conflicting
routes are mechanically locked and all con-
flicting levers remain mechanically locked
while any one of them is reversed. The re-
sult is that when any train approaching &
crossing ‘‘calls for signals” giving it the right
of way the operator at the interlocking ma-
chine ‘‘sets up a route” for that train by “re-
versing” the properlever or levers,and thereby
shifting the proper appliances to ° safety.”

Usually visible signals which inform the en-

agineer whether his route is clear or not are used
as blocking appliances and in addition pro-
hibitory signals which derail or otherwise
stop any train attempting to pass in disregard
of the visible signal when at *" danger.” The
train which called for signals then passes over
the crossing, and all conflicting trains are pro-
hibited from so doing: but should a conflict-
ing train call for signals before the first train
had cleared the crossing and should the opera-
tor forget himself he would restore the lever
he had reversed, (to give right of way to the
first train,)and thereby shift the prohibitory
signalsin front of or under the first train and
take away the right of way from that train
to which he had just given the right of way.
To prevent this, it has long been usual to pro-
vide an “‘electrical lock,” which makes it im-
possible for the operator of the interlocking

“machine to restore a lever he has reversed to
oive right of way to a train while that train

is on the crossing, and interlocking systems
for railway-crossings have long been known
in which each train must first call for signals,
the operator must nextreverse the proper lever
or levers to clear a route for that train over
the crossing, and thereby mechanically lock
all conflicting levers, and, thirdly, that train
in passing over the crossing automatically
made or broke an electric circuit which oper-
ated a locking device or devices and prevented
the operator of the interlocking machine 1irom
restoring the lever he had just reversed to
normal while that train was on the crossing,
and thereby prevented the operator from
reversing any lever controlling conflicting
routes. In short, the interlocking machine
prevented the operator from clearing two con-
licting routes by the mechanical interlocking
of its levers, except when the operator for-
oot himself and attempted to restore thelever
he had reversed to clear one route while the
train was passing over thatroute and the pass-
ing train automatically prevented the operator
from restoring that lever while the train occu-
pied that route. Heretofore in these systems
the train took control of the interlocking ma-
chine away from the operator when its front
wheels entered the section of track over which
it had obtained right of way from the operator
of the interlocking machine and retained that
control until its rear wheels had left that sec-
tion of track, when it surrendered control of
the interlocking machine to the operator, and
this is highly objectionable, as 1t causes a
train to hold control of the section longer than
is practical at busy crossings, and the only
means heretofore known for shortening the
time during which the passing train held con-
trol of a section was to reduce the length of
that section, and thereby make the protection
questionable. |

My invention is subdividing thesectioninto
three sections and providing means whereby
the entrance of a train on either of the ex-

treme sections takes away the control of the
lever for operating the blocking appliances

from the operator and causes the train to re-

tain that control until the rear wheels of the
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other levers.

{rain leave the middle section and to surren-
der that control when the rear wheels of the

train leave the middle ~ection, also a novel

electric locking device for a lever of an in-
terlocking machine, and also a novel electric
switch eperated bv either of two levers, so
disposed that the
control of the electric switch and also inhibits
thesecond lever from controlling that switch—
that is, the passing train automatically oper-
ates the levers successively—and the opera-
tion of either lever first not only gives con-
trol of the switch to that lever, but also causes
the lever first operated to prevent the action
of the other lever on the switch.

In the drawings, Figurel isa diagramillus-
trating one embodiment of my invention.
Fig. 21s a front view, and Fig. 3 an edge view,
of the preferred form of circuit-controlling
device. Figs. 4 and 5 show the electrome-
chanical Jock for the interlocking machine.

In Fig. 11 show two tracks R’ R*and block-
ing appliances S’ to S* normally at ‘'dan-
ger,” so that no train can pass over either
track until 1t has called for
the operator at the interlocking machine (in-
dicated by L) has replied to the call by set-
ting up the route called for, which he does by
reversing the proper lever or levers of the in-
terlocking machine, long used and too well
known to need description except as to my
electromechanical locking device, which con-
stitutes one feature of my present invention.

The interlocking machine is shown as hav-
ing twolevers, and the lever I/ must be re-
versed to clear the route over track R’ and
locks the other levers in the well-known way.
So reversing-lever 1° clears R” and locks the
In short, only one of these two
levers can be reversed at one time, and of

these two levers one will be locked in its nor-

mal position when the other is reversed, so
that when one is reversed it must be restored
to 1ts normal position before the other one can
be reversed. This is the familiar mechanism
for interlocking long well known and fa-
miliar to all skilled in this art. One example
of such an interlocking machine is fully de-

~ sceribed in Patent No 724 947, dated April 7,
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“bolt p’,which is actuated by magnet P through
armature p° and lever p°,

65

1903.

When both levers I 1* are norma,l,, all the
routes are blocked; but either can be unlocked
by reversing its - controlling-lever, and when
the operator hears a call for signals over
either route he reverses the controlling-lever
of that route and sets up or clears that route:
but should he hear a call for signals over a
conflicting route he must first restore the lever
of the cleared route before he can reverse the
lever of a conflicting route, and therefore
1 have provided the eleetremeehemcel lock.
(Shown in Figs. 4 and 5.) This lock consists,
as shown, of a slide p, notched for locking-

1rst lever operated takee-

signals and until

which carries lock- |

770,656

ing-bolt »’.  There are two of these slides p,
one -‘for each lever, and when either lever is
reversec the notch of its slide » 1s carried
under 1ts boit »’, and that bolt drops into that
notch, the magnet P being then not energized;
but when magnet P 1s energized its armature

p*1s attracted, lever »° raised, and bolt p
withdrawn from its notch in slide p, and the
lever which actuates slide » can then be re-

stored to its normal position.
When both levers I/ I of the interlocking
machine are at normal, neither is locked and

either can be reversed, but all routes are

blocked, and reversing either lever locks the
other in normal position, and the lever re-
versed 1s also locked in its reversed position
by 1ts slide » and bolt »" and the proper route

is cleared, leaving the other route blocked

and locked. Moreover, the lock of the re-
versed lever is under control of magnet P, so
that the reversed lever cannot be restored
untll a current is sent through the coils of
magnet P,

It there be no train on either route and one
of the levers be reversed, the operator can
send a current through magnet P of the re-
versed lever to lift bolt »', so that he may re-

store the reversed lever; but if there be a train

on the route controlled by that reverse lever
the circuit (which is formed in part by the coils
of the magnet P of that route)is broken and re-
mains broken until the rear wheels of a train
on that route have traveled over the crossing
far enough to prevent all possibility of its be—
ing struek by a train over a conflicting route.
For example, suppose a train on track R’ calls
for signals, all the routes being then blocked.
The operator then sets up the route on R’ by
first reversing its lever L/, and thereby locks
lever I in the usual way and also locks lever
L/ in its reversed position by the slide » and
bolt 2’.
before the train on R has passed the crossing
and should the operator forget himself or er-

roneously suppose that the train on R’ had

passed and try to restore the lever of R’ pre-

Should a train on R*call for signals
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paratory to setting up the route over R°, the

slide » and bolt »" of the lever L' of R’ pre-
vent him from restoring lever 1), and he can-
not remove bolt »" from slide » of lever L/
of R" by sending current through the circuit
of magnet P’ of the lever I/, for the reason
that that circuit is automatically broken at
switch ¢ ¢° by the presence of a train on route
R'. This will be plain from Figs.. 2 and 3,
taken with Fig. 1. In Figs. 2 and 3 the elec-
trodes ¢° ¢° of the switch are moved into and

out of contact by lever Q. So long as both

magnets A and B are energized ¢* and ¢° are
in contact; but when magnet B is short-cir-
culted by the entrance of a train on section '
of track R’ its armature 4 is thrown out by
Spring b and swings lever @, earrvm'&r elec-
trode ¢° away trem electrode 7.

The break at ¢° ¢’ 1s automatically caused
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by the entrance of a train on section ' of R/
and remains, of course, until the rear wheels
of that train have left section @ of R’; butas
soon. as the iront wheels of that tram PAass
from section « to section® of R'—that 1s, pass
derailer %, for S &°, &c.,
or the llle‘— agnet D 1S short circuited and
the circuit of magnet B automatmallv broken
at ° 4°, so that a train passing over R’ from
the rwht automatically breaks the circuit of
magnet B, and the operator cannot close that
circuit until the rear wheels of that train have

left section 2° of R/, and a train passing over
‘section 2* of R’ from right to left acquires

takes away control
Her ator as soon as 1ts

control of magnet P’ and
of magnet P’ from the op

front wheels enter section #’ of R’ at the right

and keeps control of macrnet P’ unti] its rear
wheels leave section v ot R’ at the left, when
the operator reacquires full control ot mag-
net P’ through his switch ¢ q.

The break at &° & remains until the rear
wheels of the train have left section #° of track
R’ and have also passed signal S, (which is, 1n
iact a derail and cannot be passed except when
at Safetyj”) but as the rear wheels of the
train leave section 2%, near &', current flows
through magnet D, which attracts 1ts arma-
ture and closes the circuit of magnet B at §°°,
when current flows through circuit of magnet
B, which attracts its &rmature and closes clr-
cuit of magnet P’ at ¢° ¢°. When the mrcmt
through lochmﬂ—mawnet »' is closed .at ¢* ¢,
that circuit 1s complete except at the opera-
tor’s switch ¢ ¢, so that the operator can then
unlock the rev ersed lever I/ by making con-
tact at ¢ ¢/, and this is done in practice by a
switch always under control ot the operator,
but normally with its points ¢ ¢’ separated. 1t

will also be plain that when the front Wheels-

of the train leave « at S° and enter «° and
short-circuit magnet D the fall of the arma-
ture D not only breaks the circuit of macrnet B
at 5% %, but also of magnet A at ¢’ &,
magnet ‘A drops the armature « onto the end
of armature 6 of magnet 1B, but without af-
fecting lever (Q or SWltCh g ¢°, then under
control of "Ll‘m“ttule h. 'This promsmn of a

OIG‘Lk at ¢® ¢ when a train from &' enters z°
is precautionary merely, for when the front
wheels of a train pass from section #° onto
section 2° of R’ magnet A is short-circuited
and 1ts armature @ would drop if there were
no means for dropping it before; but arma-
ture ¢ cannot drop far enough to strike lever
Q, as armature 4 is then 1n the way, so that
armature ¢ is upheld by armature 6. Mag-
net A remains short-circuited untll the rear
wheels of the train leave section #°; but as soon
as the rear wheels of that train leave section
2 magnet D ceases to be short-circuited, be-
comes ‘‘energized,” attracts its armature o,
and closes the circuit of ma,o'net B at §° 5‘5
also of magnet A at «¢° &’ and magneb B
becomes reenerwued a,ttracts 1ts armature 0,

indicate derailers

and -

@3>

| which is moved far enough to allow lever Q

to close the circuit of magnet P’ at ¢° ¢°; but.
armature b 1s stopped bv its shoulder 0* en-

gaging armature @, so that armature b cannot

be fullv retracted until armature @ is lifted,
which happens when the rear wheels of the
train leave section #°, when both armatures «
and & return to nor ma,l both magnets A and
B being then enerﬂ'ued

It will now be plam that locking-magnet P
is not under the control of the operator from
the moment when the front wheels of a tmin
moving from right to left enter section 7ol
until the rear Wheels of that train leave sec-

tion 2° at S and from the moment when the
front wheels of a train moving from left to

richt enter section « untﬂ the rear wheels of
that train leave section 2 at S |

For a train running from left to right over
R as soon as 1ts hont wheels enter section
7 s short-cireuits magnet A, and thereby drops
armature ¢, which moves lever Q to break
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the circuit of magnet P’ at ¢° ¢°, and as soon

as its front Wheels enter section z° short-cir-
cuits magnet D and drops armature d, break-
ing the circuit of magnet A at «’ ¢, and 1in-
mdentally of magnet B at 5 Z)i and as soon as
its rear wheels lewe section «° at S’ magnet
A is no longer short-circuited, but the circuit.
is broken at « &, and as soon as 1its rear
wheels leave section 2* at S°, magnet D is no
longer short-cir cmted but 1s reenerﬂ'med and
the break at ¢* ¢’ in the circuit of magnet A is
closed and magnet A is reénergized, 1ts arma-
ture: @ movmcr far enough to close the break
at ¢ ¢° 1n the lockm@ circuit through the
coils of magnet P, but not making the whole
of 1ts return stroke for the reason that 48 SO0N
as magnet D drops its armature the circuit
of macmet B is broken at 5* §° and 1ts arma-
ture b thrown by spring 0" onto armature «,

so that when magnet A is reénergized (by the
rear wheels leavmff section «°) the shoulder @*

of the armature ¢ engages shoulder 4’ of ar-
mature b, and both are thus interlocked until
the rear wheels of the tram running from left
to right have left section «'.
the front wheels of a tr am running from left
to right leave section #° and enter section 74

the battery of magnet B is short-circuited,

and magnet B would then drop its armature
it its circuit had not before been broken at

b* b,
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Of course when

115

The operation of a train running over R in

either direction and its automatic control of
locking-magnet P? through magnets A® B,
and D* will be plain without further descrlp-
t1on. *
The main object of my invention, as will now
be clear, is to keep the main levers of the in-
terlockmo' machine when reversed under con-
trol of the passing train until the rear wheels
of that train have left section #* of R’ or of
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R? and then taken away that control from :

the passing train and restore it to the opera-
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tor at the interlocking machine, my main
advance 1n the art bemﬂ' that heretofore the
passing train retained th&t control until its
rear wheels left section #°, if running from
right to left, or its rear wheels left section «/,
1f running from left to right. It will also be

obvious that my invention is not limited to

crossing railroad - tracks—as, for example,
track R? as opposed to R’ mw'ht be a highway
oradrawbridge or, in short, any other obstacle
to the free running of a train over R’, and
vice versa.

The gist of the matter is that a train from
any direction automatically takes control of
the 1nterlocking machine after the operator
has set up the route and retains that control
until the rear wheels of the train have left the
middle one of these sections.

While I have shown the levers for control-
ling-switch ¢* ¢° as armatures ¢ and b of mag-
nets, 1t 1s obvious. that these levers may be
successively operated by other means than
electrical or magnetic, as will be plain with-
out description.

What I claim as my invention is—

1. The interlocking system above described
comprising a, rmlway—track divided into three
insulated sections, blocking appliances for
said track under control of a lever which when
In one position clears that track for the pas-
sage of trains and which when in the other
position blocks that track:; a locking - bolt
locking that lever when in p051t10n for clear-

770,656

ing the track; means by which the operator

can shift the locking-bolt and control the
lever when no train is on the track; and au-
tomatic means by which the entrance of a
traln on either extreme section takes away

‘the control of the locking-bolt from the op-

erator, retains that control while the train
travels over one extreme section and the in-
termediate section, and surrenders that con-
trol to the operator when the train leaves the
Iintermediate section. -

2. Inaninterlocking system in combination

‘with a lever; a lodﬂng—sllde carried by that

lever:; a bolt locking that slide when its lever
1S reversed an electromacmet for disengaging
the bolt from the slide: and means for ener-

g1zing that magnet under the joint control of

the operator and a passing train.

3. In combination an electric switch whose
points ¢° ¢° are controlled by a lever Q; levers
« and b, either one of which will when swung
on its fulecrum operate lever (Q; means for
swinging each lever ¢ and b, on its fulerum:
and means carried by the levers ¢ and b, by
which lever o automatically prevents the
back swing of levers 4 and () when lever 5
has control of lever QQ, and lever 4 automat-

ically prevents the back swing of levers ¢ and

(Q when lever @ has control of lever Q).
BENTON C. ROWELL.
Witnesses: -
(CHAS. J. DE BERARD,
B. Frank HaTHAWAY.
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