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Installation at North
Fond du Lac, Wis., in-
cludes exclusive use of
plug-in type control re-
lays, all of which are
contained in a small in-
sirument case at remote
switch and in machine
cabinet in the office

At THE west end of the freight yard
at North Fond du Lac, Wis., the
Wisconsin Central, operated by the
Minneapolis, St. Paul & Sault Ste.
Marie, recently installed a remotely
controlled interlocking, including a
yard entrance switch, two operative
high home signals, two operative
dwarf home signals and two fixed-
Position distant signals. An electric
power switch machine is used on the
yard entrance switch No. 4 from the
main line to No. 1 yard lead, while
the switch leading from the No. 1
lead to the No. 2 lead is the hand-
throw type. North Fond du Lac is on
the Stevens Point division of the
Main line of the Soo Line between

icago and Minneapolis, Minn.,
being located 159 miles north of Chi-
tago. All train movements in the
vicmity of this installation are op-
frated and governed by time-table
and train orders, there being no auto-
Matic signals in service.

Reasons for Installation

Prior to the installation of this
remote-controlled interlocking, east-
ound freight trains had to stop on
€ main line to permit trainmen to
OPerate the yard entrance switch.

The control machine is
located about 1.2 miles
east of the layout, and
consists of two levers
and a track model

Likewise, westbound freight trains
departing from the yard had to stop
to permit trainmen to line up the
yard departure switch, and stop
again to permit this switch to be
placed normal and for the trainman
to board the caboose. As this layout
is located on a slight ascending grade
westward, delays of freight trains
departing were incurred by the hand
operation of the switch, which are
now avoided by the power operation
thereof. An eastbound freight train
is also saved an appreciable amount
of time by the power-operated
switch.

Switch and Signals

The one power switch machine is
of the General Railway Signal Com-
pany’s Model 5B, dual-control,
equipped for operation on 20-volt
d-c. The turnout is a No. 15 with
20-ft. switch points. The operative
high home signals on the main line,
R3A, R3B and L3A, are all of the
SA searchlight type equipped with
11.3-volt, 14.4 watt lamps. The east-
ward home signal R3 has a two-
aspect upper “arm,” R3A, green and
red, for directing through move-
ments on the main line, and a two-
aspect lower “arm,” R3B, displaying
red or yellow for directing diverging
moves from the main line into the
yard leads. Signal L3A has a two-
aspect upper “arm,” red and green,
for directing train moves west on the
main line, and a Type W fixed vertical
red marker light as the lower “arm.”
Signals 26 and 31 are fixed distant
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signals displaying continuous yellow
aspects. The two dwarf signals, L3B
and L3C, are of the two-aspect, red
and yellow, ME type, the display of
which are selected through the power
and hand-operated switches.

Control Machine

The control machine is located in
the telegraph office DY at North
Fond du Lac, approximately 1.2
miles east of the layout. The ma-
chine is of the C.T.C. type, 14 in.
wide, 22 in. high and 18 in. deep,
consisting of an illuminated track
diagram, one switch lever and one
signal lever. The signal lever No. 3
operates to three positions, center,
left and right. Lever No. 3 to the
left clears signal L3A when switch
No. 4 is normal; signal L3B when
switch No. 4 is reversed and the hand
switch is normal; signal L3C when
the power switch is reversed and the
hand switch is reversed, providing
the detector section 4T and track
section L3T are unoccupied. Lever
No. 3, to the right, clears signal R3A
when the power switch No. 4 is nor-
mal and the detector section 4T and
track section R3T are unoccupied;
and signal R3B when the switch No.
4 is reversed and the detector section
4T is clear. Lever No. 3 in the
center position holds all signals at
the most restrictive aspect. A small
white light corresponding with the
position of the signal lever is lighted
when a signal is cleared.

The switch lever No. 4 operates to
two positions, N and R. Before
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switch No. 4 can be reversed, all sig-
nals must be at Stop and lever No. 3
in the center position. A small white
light below lever No. 4 indicates
when the switch is in operation or
out of correspondence with the posi-
tion of the lever. A red light is
lighted in the center of the lever
when the switch is either locked re-
verse or normal and a route is set up.
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L3B or L3C is “taken-away,” a two-
minute time release must be run
down before a route can be changed.

Primary-Secondary Detector
Track Circuit

As a means of protection against
the loss of shunt, maintenance of de-
tector locking, and the elimination
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track relay 4TR being the primary
relay and the track repeater relay
4TPR the secondary relay. This
arrangement retains the quick-shunt.
ing characteristic of the primary re.
lay 4TR and the slow-pickup char.
acteristic of the secondary relay
4TPR, the factors effecting the time
margin or overlap. Because the
secondary relay changes the connec-
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Track and signal layout at the west end of the North Fond du Lac freight yard

The indication lamps are of the tele-
phone type rated at 12 volts. A route
cannot be set again by moving this

of flashing or “flipping” of the sig-
nals, a special primary-secondary
track circuit is incorporated in track
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Primary-secondary track
relay combination circuits
lever without a two-minute time re- section 4T. The accompanying

lease period once a train has entered
either of the two approach sections,
L3T or R3T. Likewise, if signal

schematic diagram illustrates the
circuits of the primary-secondary
detector track relay combination,

A welded sheet
steel instrument
case, located at
the remotely-
controlled switch,
shelters the neces-
sary field control
relays, rectifiers,
etc. The battery
box at the left con-
tains the control
battery for the
field equipment,
Model 5B switch
machine is shown
in the foreground

tions through a make-before-break
contact, a change occurs in the effi-
ciency of the primary relay so as to
raise the release current close to the
pickup or working current which are
the factors effecting the shunting
sensitivity. The advantages which
were mentioned heretofore depend
entirely upon a continuous shunt,
and, therefore, an important con-
tributing element thereto is that the
pickup time of the secondary relay,
4TPR, is longer than otherwise.
Each of the factors effecting the
value of the shunt resistance, as rail
surface condition, foreign matter on
the rails, area of contact between
rails and wheels, contact pressure,
angle bar movement under train,
deceleration, acceleration, etc., vary
continuously as a train moves
through the vicinity of switch No.
4. Should these factors result in
short intermittent periods when the
shunting resistance increased to a
point where the current flowing past
a train became great enough to ener-
gize momentarily the primary relay,
the secondary relay would not be-
come energized unless the primary
relay remained energized in excess
of 1.5 sec., and as high as three or
more seconds depending upon the
local conditions. Since a train
traveling at 60 m.p.h. traverses a dis-
tance of 132 ft. in 1.5 sec., approxi-
mately one third of the distance of
the total length of track circuit 4T,
or proportionate distances at propor-
tionate speeds, the probability of
both relays becoming energized dut-
ing normal operation is minimized,
which means that, with the primary-
secondary relay combination, the
slow-pickup secondary relay, 4TPR,
materially assists the high shunting
sensitivity of the primary relay 4TR
in effecting a positive and continuous



View looking west over new
remote control installation,
showing home signals L3A,
L3B and L3C from the right
to the left, respectively

or stabilized shunt condition while
track section 47T is occupied, thus as-
quring the advantages which were
mentioned previously.

Referring to the accompanying
circuit diagram, it will be noted that
negative battery 4RN, from the
track, is normally fed through a
4-ohm variable resistor, over a front
make-before-break contact of the
secondary slow-pickup track repeat-
er relay 4TPR to the lower coil of
the 4TR relay by an internal con-
nection, thence back to the track and
positive battery 4RB. With the track
relay 4TR energized, positive battery
3BL is fed through a front contact
of the 4TR relay to the lower coil
of the 4TPR relay, thence through
the upper coil of the same relay in
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series to negative battery 3CL, thus
retaining the 4TPR relay energized.
With a train in section 47T, the 4TR
relay will be de-energized as well as
the 4TPR relay. However, when the
4TR relay is de-energized because of
a train in section 47T, the 4TR relay
should pick up momentarily because
of a loss of shunt, the 4TPR relay
would not pick up also, because of
the slow-pickup feature of this relay,
incorporated in feeding negative bat-
tery 3CL through a back contact of
the same relay to cut out the upper
coil, thus preventing this relay from

Left—Interior view of the field
instrument case, showing plug-
type relays, rectifiers, termi-
nals, etc. Switch control relay
is in upper right-hand corner.
Below — Relays located in
the rear of control machine
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picking up before a certain time,
which, when it is energized, will only
pick up on the lower coil. When the
4TPR relay is down, the coils of the
4TR relay are placed in series, thus
increasing the efficiency of this relay
when it is to pick up.

Field and Office Equipment

The remote-controlled layout is
controlled by the polarized unit-wire
system, utilizing five No. 9 w.p. cop-
per line wires mounted on a crossarm
of the communication pole line, ex-
tending east and west on the north
side of the right of way between the
control office and the layout. The
110-volt a-c. power supply is also
carried on this pole line on two No.
9 w.p. copper wires.

The field unit at the switch con-
sists of a welded steel case, housing
plug-type relays and rectifying
equipment, arranged in a typical cir-
cuit, which, with slight variations, is
suitable for controlling single outly-
ing switch machines as in this in-
stance, or in connection with cen-
tralized traffic control. The sheet-
metal case is 6 ft. 3 in. high, 2 ft.
7 in. wide and 23 in. deep, and is
mounted on a concrete foundation
near the switch. Underground mul-
tiple-conductor parkway cables are
used between each signal, the switch
and the case.

The control machine in the office,
likewise, is a complete self-contained
unit, consisting of a sheet-metal
cabinet, with the levers, track dia-
gram and indication lamps on the
panel on the face of the cabinet, and
with adequate space in the cabinet
for housing a standardized arrange-
ment of indicating relays of the
plug-type, together with associated
apparatus.

(Continued on page 202)
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Remote Control

Installation
(Continued from page 183 )

1o enough current The equipment assemblies at the
\re he are, o0 oany,  switch and in the control machine
‘ I plates,  are novel only in that they may be
£ of their desion and  procured in standard form and are
dekly extinguish the arc or  received fully-fabricated ready for
“point where the arc connecting to the field and local cir-
beine o cuits. In this particular installation,
widened. inoperative approach signals are
The Raece Clearview arvester is used, but if a change is made to op-
ied for nting on -1 erative approach signal, the changes
would include the addition of one
plug-type relay for each signal and
the removal of a terminal strap. Al-
though the case at the switch and the
cabinet at the control office are com-
paratively small, adequate space is
ding a available to permit ready access and
It was developed especially to meet teristics of this 1 chtning arrester  inspections,
A R. Specifications for C.T. nelnde the fact that it provides in The power supply at the field lo-
15, which call for particularly sensi-  finity insulation between the line and cation for switch operation, signal
lighting, relay controls, etc., consists
of two sets of 6 cells of 50 a.h. stor-
age battery, thus providing a 24-volt
battery, which is located in a con-
crete box adjacent to the instrument
case. Three cells of Edison 500 a.h.
primary battery, in multiple, feed
each track circuit. A 24-volt split
hattery of six cells of 10 a.h. storage

e battery, located at the control office,
feeds the signal and switch relay
controls, indication lamps, etc. The

rail in service at this layout is all of
125 1b. stock, and the track is in good
condition, using gravel ballast. Each
rail joint in track circuited territory
is bonded with a 3%-in. plug-type
cable bond. This installation was
made by the signal department forces
of the Soo Line. The plans and
equipment were furnished by the
General Railway Signal Company.




