
Special locations of signa ls---automatic and super­
visory-manual controls---signals to hold trains--­
and loudspeakers to talk to pedestrians or drivers on
crossings, are factors which solved local problems

Gulf, Mobile &Ohio
Protects All Street

THE Alton Route of the Gulf , Mo­
bile & Ohio will soon complete the
installa tion of flashing-light signals,
or ,gates with flashing-light signal s,
at four more crossings in Spring­
field, III., and when complete, all of
the 27 crossings of th e main tracks of
this railroad with streets in this en­
tire city, of 81,000 population , will

A view eastward
at Monroe cross­
ing showing how
signa l and gate
are arranged on
mast and on the
cantilever arm

be protected by modern facilities.
Springfield is on the double-track

main line of th e G. M. & O. be ­
tween Chicago and St. Louis. Six
through passenger trains are oper­
ated each direction daily, and one
local passenger train to and from
each direction originate and termi­
nate at Springfield. About 6 through

freights are operated each way
daily. Nume rous switching moves
are made to set cars on and off pas­
senger trains, especially th e locals.
Also many switching moves are
made betw een the local freight yard
and various industries and ware­
houses. Th e tr acks pass through
the residential and bu siness sections
of th e city. The pedestrian and ve­
hicular stree t traffic is very heavy on
many of the crossings, espe cially in
the morning and evening hours .

In the downtown section, th e
railroad tracks run north and south.
Th e passenger station is on th e east
side of the track, with platforms ex­
tending th e entire block ' between
Jefferson stree t and Was hin gton
street, 360 ft . South from W ashin g­
ton street to Monroe street, two
blocks , the double-track main line
is in th e center of Third street, with
a dri vewa y on each side . The pro­
tection of th e four stre et crossings
in this area, as shown in Fig. 1" was
a serious problem and was handled
as a separate proj ect. Previously,
each of these crossings was protect­
ed by a flagman on th e ground,
th ree tricks daily. However , the
traffic was so heavy th at this form
of protection was not satisfactory.
Short-arm gates with flashing-light
signals were installed at these four
crossings, Jefferson street, Washing­
ton street, Adams street and Mon­
roe street.

On the basis of 25 m.p.h. train
speeds, track circuits were install ed
to control th e signals and gates
automatically. However , on account
of the numerous train stops and
switching moves, supe rvisory-man-
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Fig. I - Plan showing locations of flashing-light signals and gate s at the
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View looking wes t at the crossing at W ashin gton stre et

Crossings In Springfield
ual control was also p rovid ed. This
contro l mach ine is in an elevated
cab in east of th e ma in tracks just
north of W ashingt on stre et . This
cabin is 7 ft. by 7 ft., mou nted on
two vertical I-beam supports, 14 ft .
above gro und level. The cabin is
mad e of sheet aluminum with lar ge
hinged windows in each wall.

The panel of th e control machine
has a track diagram with a lamp to
repeat tr ack occ upancy of every
corr esponding track circ uit. Below
th e symbol representing each of th e
four street crossings , th ere is a push
button , and below th at is a toggle­
type lever th at swings up or down,
bein g normall y in th e cente r posi­
tion. Above th e sym bol for each
crossing, th ere are three lamps-a
green one which is lighted when
th e ga tes are up, at th e correspond­
ing crossing, a red one which is
lighted when th e gates are down ,
an d an opal one which is lighted
when a .c, pow er is off.

With th e levers in th e norma l po­
sition, th e flashing-light signa ls and
gates at th e four crossi ngs are con­
trolled automatically by tr ack cir­
cuits in th e conventional manner.
If a switch engine or train stops in
an ap proach contro l section after
the gates are down, the towerman
can ra ise th e ga tes by ra ising th e
lever for th at street. When he takes
his hand off th e lever, it returns to
th e center pos ition by spring action .
Th e ga tes, however, remain up , th e
control to accomplish thi s bein g
th rou gh contacts of a stick relay
that was picked up wh en the lever
was raised . The stick holds up
through th e track relay down,

therefo re, th e control is restored to
normal (for autom atic opera tion)
when tr ack circuit is unoccupied .

H avin g used a lever to raise gates
with a train or switch engine on an
approach, the towerman watches
the switch eng ine, and, if it again
star ts toward the crossing, he throws
th e lever for that cros sing to th e
lower pos ition to cause th e gates to
go down . The lever stays in th at
po sitio n, by spring action, and the
gates stay down until th e tr ain
clears th e crossing, an d also until
he restores th e lever to center.

If a crossing is to be protected for
an insu la te d motor car, th e tower­
man ca n lower th e gates independ ­
ent of tr ack circuit control by mov ­
ing the lever for th at crossing from
th e center pos ition to th e lowered
position. Aft er the motor ca r pass­
es, th e towerman places th e lever

back to center which raises the
ga tes.

All passenger tr ains stop at Spring­
field, When a sou th bound pass enger
tr ain is approaching, th e towerrnan
knows that it is to be stopped with
the locomoti ve between W ashing­
ton street and Adams street. Th ere­
fore, by pushing a for estalling but­
ton , he can hold th e gates clear at
Adams an d Monroe street . Th en ,
wh en th e train is ready to go, he
pushes a restart button which cuts
in th e automatic track circui t con­
trol to op erate th e flashin g-light sig­
nals and low er th e gates at Adam s
stree t and Monro e street, as the
train approa ches.

On each track at each crossing,
there is a sep arate tr ack circuit, ap­
proximately 100 ft., just abo ut as
long as th e width of th e street.
'Whe n such a track circuit is occu­
p ied , th e controls are direct to op er­
ate th e flashing-light signals, and to
hold th e ga tes down. H owever, at
W ashingto n street , for example, th e
locomotive of a short southbund
train ma y stop clear of the cross ing ,
but th e front wh eels are on th e
track circuit over th e cross ing . To
raise th e gates, th e towerman must
do tw o things simultaneously , (1)
pu sh th e button just above the lever,
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four crossings at Monroe, Adams, Washington and Jefferson
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and (2) also raise the lever.
Jefferson street at the north end

of the station platform carries not
only heavy local city traffic, but al­
so the traffic of three through sta te
highways. Northbound trains when
making a sta tion stop are stopped
with the locomotive just south of
this street. In conside ration that
such a train is not to enter onto the
street crossing , there is no need to
set the signals in operation and low­
er the gate because this wou ld ob­
struct street traffic needlessly. As
a definite place short of which such
northbound trains must stop , a spe­
cial northbound crossing pro tec tion
indicator signal was installed at th e
right of the track and at the south
line of the street. This signa l is of
the position-color-ligh t type with
three 3'h in. lamp units in a hori­
zontal row on a circular disk back­
ground 24 in. in diameter, mounted
on a mast 8 ft. high. In this indi-

Pagi ng speakers
and a talk-b ack
speaker at one
of the crossings

cator , the lamps which are red , are
normally approach light ed, and stay
lighted until the gates at Jefferson
stree t are down. However, when a
northbound tr ain that is to stop at
the sta tion is approaching, the tow­
crman forestalls th e au toma tic track
circuit control for the crossing pro­
tection at Jefferson street, so that
the Hashing-light signals are not
operated, and the gate is not lower­
ed for that train. When the station
stop is complete and the train is
rea dy to depart, the conductor
waves a hand signa l to th e tower­
man , or pushes a button in a box
attached to the station, to inform
the towerman. Then the towerman
releases his manual control of the
gates at Jefferson street which then
lower au tomatically by track cir­
cuit contro l. As the gates reach
th eir lowered position, circuit con­
trollers on th e gate mechanisms
break th e circuit which extinguishe s

the lamps in the color-position-light
crossing protection indicator signal.
This informs the engineman tha t the
gates are down and th at he can then

.start his tr ain to proceed over th e
stree t crossing .

Th e local freight yard is located
north of Jefferson stree t and west
of the main tracks. When switching
cars in and out of this yard, th e
switch engine makes numerous
moves on and off th e main track
that are not far enough to enter th e
crossing at Jefferson stree t. When
such switching is under way, th e
towerm an forestalls the automatic
track circuit control of th e gates at
Jefferson street. As long as th e gates
at Jefferson street are in the raised
position , th e three horizontal red
lamps are lighted in color-position
light crossing protection indicator
signa l "5" at th e west side of the
southbound main tr ack and just
north of Jefferson stree t. When th e
switch crew is ready to go south
over Jefferson street, or when a
through train is approaching, th e
towerman leaves his contro ls in the
normal position, so th at th e Hashing­
light signa ls are operated and the
gates go down as usual when a train
occupies the southbound approach
sections. In such instances, when
th e gates are lowered to th e hori­
zontal position, circuits are opened
to extinguish the red lights in th e
color-position-ligh t crossing protec­
tion indicator "5".

Loudspeakers

In some instances , pedestrians
and roadway vehicles have been too
close to crossings when trains were
approaching. With th e th ought that
in such instances th e towerman
could give suggestions or orde rs,
loudspeakers have been installed at
each of the four crossings . When
the towerman has something to an­
nounce at a crossing, he presses a
button for th at crossing and speaks
into his microphone, for example,
"Back your truck off that crossing
at once" or "Do not stop there, drive
your car on over th e crossing". At
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Fig. 2-Plan of crossing protection and controls at crossings in north part of Springfield
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each crossing there are two loud ­
speakers, one dir ected across the
street and th e other across the
tracks. Th ese are large-sized speak­
ers with 14-in. horns and dri ver unit
rated at 16 ohms, 25 watts, made by
University Loudspeakers, Incorpor­
ated .

When switching , the conductor of
the crew must tell the towerman
what moves are being plann ed so he
may know whether to protect cer­
tain crossings. This exchange of in­
formation can be handled quickly by
an arrangement including a talk­
back speaker at each crossing whic h
is used in conjunction with a speak­
er, a microphone and selection bu t­
tons in the tower. . Th e talk-back
speaker at each of the crossings , and
also in th e yard office, is a Univer­
sity magn et-typ e speaker with an 8­
in . horn, and ra ted at 12 watts, 8
ohms. This speaker will pick up
what the switchman says and repro­
du ce it in th e loudspeaker in the
gate tower. If a switchman at a
crossing wants to talk to the tower­
man, he pushes a button which cuts
in the talk-back speaker so th at the
switchma n can talk to the gate tow­
er. Then the towerm an , pu shes the
button corresponding to th at cross­
ing, in order to cut his microphone
and loudspeaker in the circuit to
that crossing.

Signals and Ga tes

The gate mechanisms.on this pr o­
ject are the 3566 type, furnished
by th e Western Railroad Supply
Company. The gate arm in each
instance is just long enough to ex­
tend to the center of the pavement.
Automobiles and trucks pa rked near
the curb may obs truct the view of
the Hashing-ligh t signals. Th erefore,
at these crossings, Hashin g-light sig­
nals were ins talled not only on the
mast, but also on can tilever brack­
ets extending out over th e str eet , as
shown in the p ictu res.

When planni ng this project , the
local city authorities coopera ted in
cha nging the sidewalks and pave­
ment leading to side driveways so
that the foundation and mast for
each signal and gate is located just
clear of th e paved portion of the
street, and as close as pr acticable to
the nearest main track rail. Thus
the signals and gates are in a posi­
tion to provide maxim um protec­
tion. City autho rities also coop er­
ated in establishing one-way tra ffic
on each of th ese driveways along
th e sides of the track. "No-Left­
Turn" signals were installed on
these dri ves to permit stree t ve­
hicles to turn into the street to th e

"right", but to protect them from
turning to the "left" onto the track
if a tra in is approaching.

As a pr e-warning, the signal
lamps, the gate arm lamps and the
bells are started in operation for 6
sec. before the gate arms are re­
leased, and th en the arms go down
in 10 sec. The gate arms are ra ised
in abo ut 10 sec. At each crossing
the gate motors are fed by a set of
16-volt, 160-ah . Edison storage bat ­
tery, and each track circu it is fed by
one cell of 160-ah. Exide storage bat ­
tery. The whi te strips on th e gate
arms and on the barricades around

Crossing protectio n indicator

the foundations consis t of white
Scotchlite reflector material, made
by the Minn esota Minin g & Manu­
facturing Compa ny.

Nor th of the Sta tion

About % mile north of the pas­
senger station, Fifth street crosses
the tracks at an angle and Rafter
Street and Bergen Street cross th e
tr acks and connect with Fif th Street.
Th is entire crossing area was pr e­
viously protected by a watchman on
duty each trick. This protection
was not satisfactory , because of the
heavy street traffic, and therefore,
Hashing-light signals and gates were
installed as shown on Fig. 2. This
protection is contro lled automatical­
ly by track circuits. In order to
allow vehicles plenty of time to get
off the crossing, gate D does not
start to lower until afte r Gates A
and C are down.

At North Grand Avenue and Sixth
Street , th ere are four sets of Hashin g­
light signals and gates. The track

circuit controls for the pro tection
at Fifth, Raft er, Bergen, Sixth and
North Grand include two-speed
control with time cut-outs. The
track circuit con trols provide for
two -speed control, the first sta rt set
for 30 m.p.h. and th e second start
for 15 m.p .h. Wh en an approach­
ing train passes over the time-mea­
suring section at a speed of more
than 15 m.p.h., the gates will auto­
matically lower when the train
ente rs the first track con trol section,
and if the speed is less than 15
m.p.h. , the first track con trol section
is automa tically excluded from the
control, and the gates will auto­
matically lower when the train en­
ters the second track control section.

When a train occupies the first
track contro l section for approxi­
mately 60 seconds, the gates will
automa tica lly be rais ed , and when
the train resumes movement toward
the cross ing, the gates will aga in be
lowered when the train ente rs the
secon d track control section, ap­
pro ximately 600 ft. from crossing.
When a tra in occupies the secon d
track control section for approxi ­
mat ely 60 seconds, the gates wiIl
automatically be rai sed , and when
the train resumes movement toward
the crossing, the gates will aga in be
lowered when the train enters the
third track con trol section , approxi­
mately 300 ft. from crossing. Afte r
a train has once stopped on a track
control section and then moves for­
ward , spee d of the train must be
governe d by time table instruction ,
and must not exceed 5 m.p .h. until
the engine or first car reach es th e
crossing.

F urth er, in conn ection with the
installations that are straight auto­
mati c opera tion, specia l circuits
were pr ovided so as to prevent the
gates from raising part way and then
lowering when a train is just reced ­
ing from the crossing, at a time
when a train is approaching on the
othe r main track. Th is was ac­
complished by automa tically ex­
tending the pick-up circuit of the
gate contro l stick relay th rou gh th e
time-measuring sections. This pre­
vents street traffic from starting and
gates coming down on cars.

Th is crossing protection project
was plann ed and installed by rail­
road forces, under the direction of
H. C. Sampson, superintendent sig­
nals. The Hashing-light signals and
gates were furnished by the Western
Railroad Supply Company; the re­
lays, rec tifiers, and instrument cases
by the General Railway Signal Com­
pany; and wir e and parkway cable
by Th e Okonite Company.
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