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Movements of vehicleg
as well as trains, facil.
itated by elimination
of train stops at
junction of two lineg

Westward Signal 3
on the Mason City
line, showing high-
way-crossing sig-
nals in background

Highway Crossing Protection and
spring Switch on Milwaukee

A SECONDARY main line of the
Chicago, Milwaukee, St. Paul & Pa-
cific extends from St. Paul, Minn,,
via Austin, Minn., to Calmar, Iowa,
and on through to Chicago and Mil-
waukee, Wis. At a point about one
mile south of Austin, a single-track
line branches off and extends to
Mason City, Iowa. The State of
Minnesota constructed a new high-
way, Route 40, which crosses this
Mason City line at a point about

1,000 ft. east of the junction switch,

- and, as a part of the highway project,

highway-railroad crossing signals
were installed at the crossing.

Under the previous arrangement,
inbound trains from Mason City were
required to stop to permit a trainman
to throw the junction switch. A train
making such a stop traveled at a slow
speed when passing over the crossing,
and, furthermore, when stopped at
the switch,

View looking
east -along
highway show-
ing cross-
ing signal in
clear positicn

the train blocked the

crossing, and continued to do so while
being started again. The resulting
delays to highway traffic were unde-
sirable. Therefore, in order to elim-
inate train stops, an installation of 2
spring-switch mechanism for the
junction switch, as well as signals for
directing train movements was cot-
sidered desirable.

The highway signals are the flash-
ing-light type, with the rotating disk
“Stop” sign, the word “Stop” being
outlined with reflector buttons. This
type of signal is standard for installa-
tions in Minnesota. The crossbuck
sign is mounted above the rotating
disk signal. Because the highway
crossing is located only 1,000 ft. from
the junction switch, train speeds ap-
proaching the crossing from either
direction are comparatively slow.
Therefore, the eastbound approach
track circuit for controlling the cross-
ing signals is only 400 ft. long, and
the westbound is 440 ft. long. A
separate track circuit 105 ft. long
extends over the width of the cross’
ing to insure that the signals continue
to operate until the rear of a train
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ap roach 3T-2. Track circuits 03T
‘and 3T-1 each control a 4-ohm track
relay, and a series circuit through con-
tacts of these relays controls one side
of an interlocking relay, rated at 2,000
‘ohms. The other side of the inter-
locking relay is wound to 4 ohms and
is directly controlled by track circuit
3T—2 A 2,000-ohm relay, which has
direct control of the crossing signals,
is controlled by a circuit through a
front contact of track relay 3T-1, so

that the signals always operate when
the crossing is occupied, and the cir-
cuit continues through contacts of the
interlocking relay to effect control by
approaching trains as well as to cut
out the signals when a train clears the
crossing circuit 3T-1.

Spiinq Swiich and Signal Protection

A Union Type S-2 spring-switch
mechanism, with mechanical facing-
point lock and oil buffer, was installed
at the junction switch. This switch
s normally lined for the Austin-
Calmar main line, so that trains in
either direction on this route do not
have to stop. Westbound trains on
the Mason City-Austin line trail
through the ‘switch, thus eliminating
a stop. However, eastbound trains
on this route stop to permit a train-
man to handle the switch.

. Train movements over the junction
ncluding the spring switch are di-
rected and protected by three signals
which are ~controlled automatically.
Signal 2, located 60 ft. from the
Switch, directs eastbound movements
to both diverging routes and includes
ating-point protection for the switch.

ignal 1, Jocated on the Austin-
Calmar Jine 580 ft. from the switch,
‘directs  westhound moves on this
Toute. Signal 3, located on the Mason

ity-Austin line, 1,052 ft. from the
Switch, directs westward moves on
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this line through the switch and to
the main line.

In view of the fact that train move-
ments in either direction on two con-
flicting routes are involved, interlock-
ing of circuits was required to pre-
vent the clearing of signals for con-
flicting routes. The interlocking
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short of the switch; then a trainman
goes to the switch and reverses it.
This operation of the circuit controller
in the point detector and plunger
detector completes circuits which
causé - stick relay 1-3S to pick up,
and it is held up as long as any one
of the track circuits, 3T3, 3T2, 3T1,

Spring switch normally lined

for Calmar line, locked in normal
position with U.S. &S. Co. style 5-2
facing-point lock.

~--To Austin Depot
re 440’

between routes is accomplished by
stick relays which also prevent the
clearing of a signal when a train is
receding in an approach control sec-
tion such as OT1 and 03T. Track
circuit 02T is used as an overlap in
the controls of signals 1 and 3. A
westbound train, when occupying
02T, will cause signal 2 to clear, but
this is no serious handicap because the
circuit is only 440 ft. long.

The circuits are so arranged that
the control relay 2H for signal 2 is
energized under normal conditions,
i.e., with the track circuits within the
home signal limits unoccupied, and
the WP relay energized. The WP
relay checks the switch normal and
also the normal position of the lock
plunger as to overthrow or under-
throw. Therefore, if an eastbound
train for the Austin-Calmar route
enters approach circuit 02T, signal 2
will display the proceed aspect, auth-
orizing the movement. When the
train releases track relay 1-2T, stick
relay 1S is picked up and it holds up
until the train clears the receding
track circuit 0T1. As long as stick
relay 1S is energized, signal 2 cannot
clear, thus preventing a receding train
from clearing the signal.

If an approaching eastward train
is to take the diverging route to the
Mason City line, the engineman ac-
cepts the proceed aspect of signal 2
and passes it, but stops the locomotive

Above—Track and sig-
nal plan of installa-
tion. Left—View of
spring switch layout

are occupied, regardless of the fact
that the switch was placed normal be-
hind the train. As long as stick relay
1-3S is thus energized, battery is fed
to the control of 1-ZH so that either
signal 2 or signal 1 can be cleared for
an approaching train, regardless of
the fact that the departing Mason
City train has not as yet cleared the
track circuits.

Home Relay Control

The home relay for the westward
signal 1 on the Calmar line, relay 1H,
is normally de-energized, and the cir-
cuit is completed by a back contact of
track relay OT1 when released by an
approaching westbound train, provid-
ing stick relay 3MS is picked up and

relay 1S is released and the track

relays for circuits inside the signal
limits, as well as 02T, are energized,
and the switch is normal.

Stick relay 1MS is normally ener-
gized, the stick circuit through its own
front contact being fed through a back
contact of home relay 1H. When
the approaching westbound train
caused relay 1H to be picked up, stick
relay 1MS dropped. As long as this
relay is de-energized, signal control
3H is open and signal 3 cannot clear.
When the westbound train passes sig-
mal 1, the 1H relay drops, and when
the rear of the train clears track cir-
cuit OT1 the stick relay 1MS is picked
up and it sticks up through a back
contact of 1H. Thus, when a train
enters an approach circuit and gets a
signal, the conflicting signals are
locked out: The circuits for control
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of signal 3 and relays 3MS are similar
to those previously explained. The
signals are of the color-light type and
are designated as absolute stop
signals.

Each of the track circuits is ener-
gized by a set of three cells of Edison
500-a.h. primary battery. A set of
six cells of Exide DMGO-9 storage
battery, located at the crossing, feeds
the line circuits, operates the crossing
signal sign mechanisms, and serves as
a standby supply for the signal lamps
in case of an a-c. power outage. An-
other set of five cells of the same type
is used in connection with signals
1 and 2.

The signal control circuits are nor-
mally energized, but the signal lamps
are extinguished, being lighted by
approach control circuits. The signal
lamps are rated at 10 volts, 18 watts.
An electrically-operated time clock is
used to control the lamp-feed circuits
so that the voltage at the lamps is in-
creased during daylight hours and
reduced during darkness. The pur-
pose of this special feature is to reduce
the brilliancy of the lamps at night so

Interior of instru-
ment case at crossing

as not to be blinding to enginemen,
preventing them from observing hand
signals when switching in the im-
mediate vicinity.

The signals, relays, rectifiers, trans-
formers and spring switch equipment
were furnished by the Union Switch
& Signal Company, and the crossing
signals by the Griswold Safety Signal
Company.




