
Installation

Remote
Control

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 ­
strument case at remote
switch and in machine
cabinet in the office

AT THE west end of the freight yard
at North Fond du Lac, W is., the
Wisconsin Cent ral , operate d by the
Minneapolis, St. Paul & Sault Ste.
Marie, recent ly installed a remotely
controlled inte rlock ing , including a
y~rd ent rance switch, two operative
hIgh home signals, t wo operative
dwarf home signals and two fixed ­
position distant signals. An electric
Power switch machine is used on th e
yard ent ran ce switch N O. 4 fr om t he
main line to No . 1 yard lead, while
the switch leadin g from the No . 1
lead to the No. 2 lead is the hand­
throw type. North F ond du Lac is on
the Stevens P oint division of the'
main line of the Soo Line between
Chicago and Minneapolis, Minn.,
beIng located 159 miles north of Chi­
ca~o . All tr ain movements in th e
Vlcmity of this installati on are op­
erated and go vern ed by time-table
andtrain orders, there being no auto­
matIc signa ls in service.

Reasons for Installation

Prior to the installation of thi s
bernote-controlled int erlocking, east­

oUnd fre ight trains had to stop on
the main line to permit tra inmen to
operate th e yard ent rance switch.

The cont rol machine is
loca ted a bout 1.2 mil es
eas t of the layout , a nd
consists of two levers
a n d a t ra ck mod el

Likewise, west bound freig ht t rains
departing from the yard had to stop
to permit trainmen to line up the
yard depart ure switch , and stop
again to permit th is switch to be
placed normal and for the trainman
to board th e caboose . As thi s layo ut
is located on a slight ascending grade
westward, delays of freight trains
departing were incurr ed by the hand
operation of the switch, whi ch are
now avo ided by the power operation
thereof. An eastbo und fr eight train
is also save d an appreciable amount
of time by the power-operate d
switch.

Switch and Signals

The one power switch machine is
of the General Rail way Signal Com­
pany 's M od e I 5B, dua l-control,
equipped for operation on 20-volt
d-e. The turnout is a No. 15 with
20-ft. switch points . T he operative
high home signals on the main line,
R3A, R3B and L3A, are all of the
SA searchlight type equipp ed with
11.3-volt , 14.4 watt lamps. The east­
war d hom e signal R3 ha s a two­
aspect upper "arm," R3A, green and
red, for dir ecting through move­
ments on the main line, and a two­
aspect lower "arm," R3B, display ing
red or yellow for directing divergin g
moves from th e 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 T ype W fixed vert ical
red marker light as the lower "arm."
Signals 26 and 31 are fixed distant
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signa ls displaying continuous yellow
aspects'. The two dwarf signals, L3B
and L3C, are of th e two-aspect, red
and yellow, ME type, the display of
which are selected through th e power
and hand-operated switch es.

Control Machine

T he control machine is located in
the telegraph offi ce DY at North
Fond du Lac, approximately 1.2
miles east of th e layout. The ma­
chine is of th e 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 ; sig nal L3B when
switch No.4 is reve rsed and the hand
switch is norm al ; 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 t he righ t, clear s signal R3A
when th e power switch No.4 is nor­
mal and the detector section 4T and
t rack section R3T are unoccupied ;
and signa l R3B when t he switch No.
4 is reversed and the detec tor sect ion
4T is clear. Lever No. 3 in the
center position holc1s all signals at
the most restri ctive aspect . A small
white light correspond ing wit h th e
posit ion of the signa l lever is lighted
when a signa l is clear ed.

The switch lever No. 4 operat es to
two position s, N and R. Before .
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swi tch No .4 can be reversed, all sig­
na ls 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 wit h the posi­
t ion of the lever . A red light is
light ed in th e center of th e lever
when the switch is eithe r locked re­
verse or normal and a route is set up .
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L3B or L3C is "taken-away," a two­
minute t ime release must be run
down before a route can be cha nged.

Primary-Secondary Detec tor
Track Circuit

As a means of protection against
the loss of shunt, maintenance of de­
tector lock ing, and th e eliminat ion
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track relay 4T R being the pr imary
relay and the tr ack repeater relay
4TPR the secondary relay. T his
ar rangement reta ins the quick-shunt.
ing charac terist ic of the primary re-,
lay 4TR and the slow-pickup cha-,
acteris tic of the seconda ry relay
4T P R, th e factors effecting the time
margin or overlap. Because the
secondary relay changes the conna-,
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lever without a two-minute time re­
lease period once a tr ain has entered
either of th e two approach sections,
L3T or R3 T. Likewise, if signal

of flashing or "flipping " of the sig­
nals, a spec ial primary- secondary
trac k circuit is incorporated in tra ck

4RN

To trac k

4R8

P rimary- se co n dar y track
r elay combination circuit s

sect ion 4T . The accompan ying
schemat ic diagram illustr ate s the
circuits of the primary-second ar y
detector track relay combination,

A we l de d s heet
s t e e l ins trument
case , l o cat ed at
th e r em otely­
cont rolled switch,
shelt ers the ne ces­
sary field control
r e l ays, rectifiers,
etc. The battery
box at th e left con­
ta ins the cont rol
batt ery for th e
field e qui pm e n t .
Model 5B switch
ma chin e is shown
in the foreground

tions through a make -before-break
contact, a cha nge occurs in the effi­
ciency of the primary relay so as to
raise the release curr ent close to the
pickup or working current whi ch are
the factors effecting the shun ting
sensit ivity. The advantages which
were mentioned heretofore depend
entirely upon a continuous shunt,
and, therefore, an important con­
tributi ng element th ereto is that the
pickup time of the secondary relay,
4T PR , is longer than otherwise.

E ach of the factors effecting the
value of th e shunt resistance, as rail
surface cond ition, foreign ma tter 0 11

the rails, area of contact between
ra ils and wheels, contact pressure,
ang le bar movement under train,
decelerat ion, accelerat ion, etc ., vary
continuously as a t I' a i n moves
through the vicinity of switch No.
4. Should these fact ors resul t in
short intermit tent periods when the
shunting res istance increa sed to a
point where th e current flowing past
a train beca me g reat enough to ener­
gize momentarily the primary relay,
the secondary relay would not be­
come energized unless th e primary
relay remained energized in excess
of 1.S sec., and as high as three or
more seconds depending upon the
local conditions. Since a train
traveling at 60 m.p.h. traver ses a dis­
tance of 132 ft. in 1.S sec., approxi­
mately one th ird of th e distance of
th e to tal leng th of track circuit 4T,
or proport ionate distances at propor­
tionate speeds, th e probability of
both relays becoming energi zed dur­
ing normal operation is minimized,
which mean s tha t, wit h the primary­
secondary relay combination, the
slow-pickup secondary relay, 4TP R,
materially assists the high shu nting
sens it ivity of th e primary relay 4TR
in effecting a positiv e and cont inuous
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View looking west over new
remote can t r a I ins talla tion,
showing home signa ls L3A,
L3B and L3C from the rig ht
t o the l ef t, r es p e c t ively

or stabilized shunt condition wh ile
track section 4T is occupied, thu s as­
suring the advanta ge s which were
mentioned previ ously.

Referring to the accompa nying
circuit diagram, it will be noted tha t
neo'ative battery 4R N, from th e
tra"ck, is normally fed thro ugh a
4-ohm variable resistor, over a fron t
make-beio re-brea k contac t of the
secondary slow-pickup tra ck repeat ­
er relay 4T PR to the lower coil of
the 4TR relay by an internal con­
nection, thence back to th e t rack and
positive battery 4R B. W ith the tr ack
relay 4TR energized, positive battery
3BL is fed through a front contact
of the 4TR relay to th e lower coil
of the 4TPR relay, then ce through
the upper coil of the same relay in
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series to nega tive battery 3CL, thus
ret aining the 4TPR relay energ ized.
W ith a t rain in section 4T , the 4T R
relay will be de-energ ized as well as
the 4TPR relay. However, when the
4T R relay is de-energi zed because of
a train in section 4T , the 4TR relay
should pick up momentaril y because
of a loss of shunt, the 4TPR relay
would not pick up also, beca use of
the slow-pickup feature of this relay,
incorporated in feeding nega tive bat­
tery 3CL th rou gh a back contact of
the same relay to cut out the upper
coil, thus preventing th is re lay from

Left-Interior view of t he field
inst rument case, show ing plug­
typ e re lay s, rectifie rs, termi ­
nals, etc . Swit ch con trol re lay
is in uppe r right-h an d corner.
Below - Relays la c ate d in
the rea r of control machine
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picking up before a cer tain t ime,
which, when it is energ ized, will only
pick up on the lower coil. When th e ­
4TPR relay is down , th e coils of th e
4TR relay are placed in series, thus
increasing th e 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, uti lizing 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 . T he
l lO-volt a-Co power supply is also
carr ied on thi s 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 r e i a y s and rectifying
equipment, arranged in a typica l cir ­
cuit, which, with slight variati ons, is
suitable for controlling sing le outly­
ing switch mac hines as in this in­
stance, or in connec tion 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 cab les are
used between each signal, the switch
and the case.

T he control machine in the office,
likewise, is a complete self-c ontained
unit, consist ing of a sheet-metal
cab inet, with the levers, track dia­
g ram and indication lamps on th e
panel on the face of th e cabinet, and
with adeq uat e space in the cabi net
for housing a standard ized arrange­
ment of indicat ing relay s of th e
plug-type , togeth er with assoc iated
apparatus.

( Contin ued on page 202)
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Remote Control
Installation

(Continued from page 183)

T he equipment assemblies at the
switch and in the control mach ine
are novel only in that they ma y be
procured in standard form and are
received fully-fabricated rea dy for
connecting to th e field and local cir­
cu its, In th is particular installation,
inoperative appro ach signals are
used, but if a change is made to op­
era tive approach signal, th e changes
wou ld include the additi on of one
plug-type relay for each sig na l and
the removal of a terminal st rap, Al­
th oug h the case at the sw itch and the
cab inet at th e con trol office are com­
pa ratively small, ade quate space is
available to permit ready access and
inspect ions.

The power supply at the field lo­
cation for switch operat ion, signal
light ing , relay contro ls, etc., consists
of two sets of 6 cells of 50 a.h . sto r­
age battery, thu s providing a 24-volt
battery, which is located in a con­
crete box adjacent to the instr ument
case . T hree cells of Edison 500 a.h,
primary batter y, in multi ple, feed
each track circuit . A 24-vol t split
bat tery of six cells of 10 a .h . sto rage
battery, located at the cont ro l offi ce,
feeds the sig nal and switch relay
cont ro ls, indicati on lamps, etc. The
ra il in serv ice at this lavo ut is all of
125 lb. stoc k , an d the track is in good
conditio n, using gravel ballast. Each
rail joint in track circuited territory
is bonded with a ~-in . plug-type
cable bond, T his install ati on was
made by the signal department forces
of the Soo Li ne, The plans and
equipment were furn ish ed by th e
General Railway Signal Company ,
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characteristics. It is said to meet
every vital operating requirement in
addition to heing sa f e against im­
proper grounds. The arrester is glass
enclosed, insuring against foreign sub
stances entering and bridging the
gaps; is vented to allow gases that
are formed by discha!'ges to escape;
and it can be used With equal safety
and effectiveness to protect all low,
voltage Signal apparatus, either as a
shunt. a line arrester, or between re­
lavs and track.

Raco Clearview light­
ning arrester wit h
t h r e e separate ter­
minal posts for both

line and load
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ground: is very sensitive, its normal
impulse breakover being 1,200 to
2,000 volts; has low 6O-cyde a-c.
breakdown of 900 to 1,000 volts and
ad-c. breakover of 600 to 700 volts.
It is stated to be extremely fast with
superior volt-time and ampere-time

rating of 0 to 30 volts, d-e. or 0 to
125 volts, a-c.

The arrester has two air gaps. one
of which is metal to Everohm block.
.005 ill. to .010 in.. and the other is
metal to metal, .030 in. to .040 in.
The smaller gap provides a low im­
pulse brealcover and ionizes the larger
gap. The Everohrn block used in this
arrester, while of very high internal
resistance, nevertheless, readily passes
the small current necessary for ioniza­
tion of the air between the metal gaps,
but its high resistance prevents it
hom carrying enough cu rrent to
maintain an arc. The arc, if any.
must be between the metal plates,
which, on account of their design and
spacing, quickly extinguish the arc or
burn back to a point where the arc is
extinguished due to the gap being
widened.

The Raeo Clearview arrester is
designed for mounting on 2~-in.

binding post centers. It is furnished
either with or without high tensile
grey porcelain standard terminal
blocks. It is also furnished as a three­
post arrester. with separate posts for
line and load.

Some of the outstanding charac
teristics of this new lightning arrester
include the fact that it provides in­
finity insulation between the line and

Lightning Arrester

by the Railroad Accessories Corpora­
tion during two years of development.
It was developed especially to meet
A.A.R. Specifications lor C.T.C. sys
terns, which call for particularlv sensi-

Raco arrester mounted on ZVa-in. binding
post centers of standard terminal block

tive arresters for coded lines that will
also provide insulation resistance equi­
valent to an open space or air gap.
The Raw Clearview lightning arrest­
ers are recommended by the Railroad
Accessories Corporation for general
use in all signal circuits within the

THE Railroad Accessories Corpora­
tion has recently introduced a new
device, known as the Ram Clearview
lightning arrester The new arrester
is the result of a number of types
which have been designed and tested
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