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Several sidings removed
and the number of inter­
mediate signals reduced
to minimum th us adapting
project to the operating
needs of medium traffi c

Left-The C.T.C. control
is located in Louisvi lle
Below - T ypical station
entering signal layout

C.T.C. on 107 Miles of Single Track
on the Louisville & Nashville

T HE Lo uisville & Nashvi lle has in­
stalled certralized t raffic control on
107 miles of single t rack between
Lebanon Junction , Ky., and Sinks,
Ky., which is territor y not previously
equipped with automatic signaling.
Referring to the accompanying sketch
of part of the Louisville & Nashville.
Lebanon J unction is 29.7 miles south
of Louisville on the through route be­
tween Lo uisv ille and Nashville, which
extends on to Birmingham, Montgom­
ery, Mobile and Ne w Orleans. Sinks
is 152 mi les south of Cincinnati on
another important route of the Louis­
ville & Nashvill e which extend s be­
tween Cincinnati and Atlanta. Thus
the new C.T. C. territor y between
Lebanon Junction an d Sinks is an
east-and-west connecting link between
the two major nor th-and-south routes.

T he trains opera ted over the Leb-

anon Line on gmate and ter minate
their runs at Lo uisville and at Corbin,
which is 35.3 miles south of Sinks.
T he passeng er trains run through be­
tween th ese term inals with the same
make-up, but some of th e fr eight
trains pick up and set out cars at
Lebano n Junction as may be required
for connections wit h the north-and­
south routes.

Two passenger t rains' and two high­
ball merchandise th rough fr eight
trains are operated each way daily,
and the number of extra fre ight tr ains
dep ends on the volume of coal and
other t raffic. The total number of
train s ranges from 8 to 10 each way
daily. A large percen tage of the tr affic
is loaded coal cars westbound and
empty coal cars eastbound. Dist iller ies
are located at seve ral of the town s on
this line. and , therefore, considerab le

work is done by the two local fr eight
trains to deliver gra in to these plants
and haul away the finished products .

W hy C.T .C. W as Installed

On the 100 miles between Lebanon
Junction and Brodhead the rai lroad
crosses ro lling hilly country with
numerous curves ranging up to about
3 deg ., and short grades ranging up to
about 1 per cent. On the 15 miles be­
tween Brodhead and Sinks, the coun­
tr y is mountainous with numerous
3-deg. curves and severa l up to 5 deg. ,
with a few 7 deg . The grades are
rolling, and range up to abo ut 1.3 per
cent. No automatic signal ing had been
in service on this Lebanon Line pre ­
viously, and, th eref ore. track -circuit­
controlled signaling of some type wa s
desirable as a mean s to impr ove sa fety
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and 101 1 are st ra ight automatic sig­
nals. O rdinarily train s ma ke meets
on this section of double track, but not
passes.

In addit ion to the 10 power sidings
and the short section of double track,
the C.T.C. system also includes the
operation and control of the ju nction
layout at Sinks, which has one single
switch and a crossover, together with
the customary home signals . The dis­
tance fr om this S inks layou t to the

Fig . 17
Map of the C.T.C. ter­
ritory between Lebanon
Junction and Sinks

stalled at only 11 of the original 24
sidings.

At Hemp there was previously a
lap siding layout, and when changing
to C.T.C. the necessar y track changes
were made to convert thi s layout to a
sect ion of double track 8,000 ft. long
with :N'o. 16 turnouts. As shown in
Fig. 2, the switches are normally set
to run trains on the righ t-hand track,
and spring switch mechanisms were
insta lled so tha t train s do not stop at
either the enteri ng or leaving encl .
Semi-automatic signals 28LA and
30RA are controlled by the c.T.c.
system. T he reverse running dwarf s
28LB and 30RB are fixed to clisplav
reel only . T he ente r ing signals 1022
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RA IL W A Y S IGNALING

If 'straight automatic block signal ­
ing had been planned, no sidings
would have been removed, but , based
on experience on previous pr ojects ,
the Louisville & Na shville knew that
fewer sidings were needed with cen­
t ralized traffic contr ol. Of the 24 sid­
ings previously in service on this 107
miles, only 11 were equipped with
semi-automatic C.T.C. contro lled sig­
nals for authorizing train movement s.
Te n of these sidings were equipped
with switch machines and the remain­
ing one consists of a lap siding layout
converted to double track with spring
switches. The accompanying map in­
dicates the locat ions of these C.T .C.
controlled sidings at : Boston. Ne w

H aven, Loretto, Lebanon, Rileys .
Cozat t, Junction City, Cra b Orchard,
Brodhead and Mt. Ve rno n, the short
sect ion of doub le track being at
H emp . T he old No . 10 turnouts at
these ten sidings were replaced using
No. 16 turn outs at both ends of Hemp
and No . 12 at the remaining locations.

Six old sidings were removed: at
Santos, Mohawk, Amboy, Brumfield,
Maywood and Maretburgh. At St .
Ma ry's the siding was conver ted to a
spur by removing one of the main­
tr ack switches and turnouts . The sid­
ing at Parksville was lef t in place, but
the hand-throw stands were lef t in
service, no signals being requi red at
this siding . The same practice was
app lied at the siding at Pine H ills.
T he result of th ese changes was that
C.T. C. controlled signals were in-

/I Sid ings equipped for C.T.C.
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for tr ain opera tions. Based on the
benefits o f cent ral ized traffic contro l
on several previous installa tions on the
Lo uisville & Nashville, a decision was
mad e to install C.T.C rath er than or­
dinar y au tomatic block signaling on
the Lebanon L ine . and to take the
necessary steps to minimize the ma­
teri als required so that the proj ect as
a whole would be in proportion with
the volume of traffic and operating

conditions on th is territorv. T he im­
portant advantage of centra lized t raf­
fic control is that trai n movements are
author ized by the indications of sig­
nals which, togeth er with the power
switches, are cont rolled by a machine
in the dispatcher 's office at Lo uisville,
which is 29.7 miles north o f the west
end of the C.T.C. at Leban on J unc­
tion.

Signal 1022 at east end of Hemp Fig. 2-5ection of doubl e track with spring switches and C.T .C. signals
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Signal la yout between Rileys and Cozatt

cont rol machine in Louisville is 136.9
miles, which is an unusually long mile­
age for controlling such a layout.

Savings in Number of Signals

If straight automatic block signal­
ing had been installed, double signal
head-block locations would have been
requi red at all of the original 24 sid­
ings because all sidings would have
been retained. Thus the fact that sid­
ings could be removed with C.T.C.
was a help in red ucing the cost of th e
C.T.C. as compared with automatic
block.

Another important fact is that in a

the two locations of intermediate sig­
nals , th us saving one double locati on
of signals.

T he distance between the sidings at
Boston and New H aven is 10.5 miles.
T he double interm ediate location sig­
nals No. 361 and 362 is about 2.25
miles fro m the east end of Boston, and
the double intermediate location sig­
nals No . 421 and 422 are about 2.25
miles from the west end of New
H aven . This leaves about 6 miles be­
tween the two int ermediate locations,
thus saving two double inte rmediate
locations .

In Lebanon there ar e num erous in­
dustries an d fr eight houses which are

served by spurs leading fro m switches
on the main track. Considerable time
is required each business day for the
local fre ight trains to switch these in­
dust ries . In order to allow this work
TOcont inue as long as possible without
delaying through trains, the two sig­
nals at the intermediate locat ion abou t
one mile east of Lebanon are Abso lut e
signals, normally displaying the Stop
aspect, and are arranged for C.T.C.
control by the dispatcher. T hese ar e
know n as hold-out signals. With th is
arrangement, switching moves can be
made in Lebanon and as far out as
signal 44L, while at th e same time a
westbound train can leave Rileys,
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Signal layou t bet ween Boston and N ew Haven

normally-clear st ra ight automa tic
block syste m, the int erm ediate auto­
matic signals must be located to pro­
vide head-on pr otection , whereas in a
C.T .C. installation, the station-leaving
signals provide head-on protection;
theref ore, only enough intermediate
signals are required to serve as distant
signals and to space following trains,
depending on the volume of traffic
and need for making following moves
on close headway.

T he distance between the sidings at
Rileys and Cozatt is 9.5 miles. T he
double intermediate location No. 792
and 791 is about 2 miles from the east
end of Ri leys, and the double inter­
mediate location No . 841 and 842 is
about 2 miles fr om the west end of
Cozatt, with about 5.5 miles between
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Locati on of hold -our signals 44R and 44L, east of Lebanon
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Intermediate signals with motor car on set -off

Metal case at typical in term ediate signal

Searchlight Plug-In Signal s

T he signals on thi s installa tion are
the H -2 searchlight type with plug
couplers so tha t mecha nisms can be
change d with out disconnecting the
wires. The operating coils are rated
at 250 ohms, and are connected di­
rectly to th e incomin g line circuit, th us
elimina ting a line relay T he signal
lamp s are th e doub le-fila men t type
rated at 5 + 3.5 watts for ordinary
signa ls, but 13 + 3.5-watt lamp s are
used in signals with spread lenses.
Approach light ing con t ro ls are in
service for all signals excepting the
leave-siding dwarfs.

Simp lified Circ uit Tagging

The circuit diagrams and wire tag­
ging is in accordance wit h a new
simplified idea of omitting the 11l1m­
ber ing. The relays, wires, etc. , are

a control is sent to the corresponding
field stat ion to light th e maintainer 's
call lamp on the t rack side of th e in­
stru ment house at that field stat ion

On the illuminated track diagran;
there is a red lam p directly below the
symbol for each power switch . Such
a lamp is lighted when the a.c. power
fa ils at the cor responding field station
this indication being brough t in by
t ransmission of a double switch in­
dication code from the field stat ion
T he power-off ind ication lamp stays
lighted until the dispatcher throws the
sma ll toggle switch above the corre­
sponding switch leve r, this toggle be­
ing th e one which is used also to con­
tro l the mai nta iner 's ~all lamp at that
field station .

cannot clear the main track, the locks
are controlled automat ically by local
circuits .

The remainder of the locks are con­
trolled by push-to-turn thumb levers
which are in a row at the bottom of
th e pa nel of th e C.T .C. cont ro l ma­
chine . E ach such lever con trol s the
locks on one or mo re switches in a
block between two sidings . T he lever
is nor mally on center, being thr own to
the left to release the lock an d estab-

lish traffi c direction for a tra in to
depart fr om the spur track an d pro­
ceed easw ard; or to the right to pro­
ceed westward .

Above each switch lever fo r a field
station th ere is a small toggle lever.
By throwing such a toggle lever up
and pushing the code start ing button,

T he c.T.c. Con trol Machine

eight miles away, and cont inue on its
way. I n the meantim e, as soon as th e
local train clears th e main track, th e
dispatcher clear s the westward hold­
out signal 44R, and the thro ugh tr a in
goes on its way without stopping.

The C.T.C. control machine is lo­
cated in the office at Louisvi lle which
is 29.7 miles nor th of Lebanon Junc-

tion. This machine is ope ra ted by the
same dispat chers that fo rm erly han ­
dled thi s territo ry by tim etables an d
tr ain orders . On the illuminated tr ack
diag ram there is one lamp to repeat
track occupancy between sidings, one
lamp for each O S switch detector cir­
cuit , and one lamp for each section of
main t rack opposite a siding , all 0 f
t hese lamps being controlled auto­
matically in the conventional manner.
O n the lin e representing each siding
there is a lamp whi ch is lighted by the
dispa tcher throwin g a small toggle
switch below. This reminds the dis­
patcher of the locati on of the train
whe n it is to be he ld on a siding for
some time. The switch and signa l
leve rs with their indication lamps are
a rrange d in th e convent iona l manner.

Above each section of th e diagra m
represe nt ing a sect ion of track be­
tween sidings ther e is a pair of lamps
with arrows. When the tra ffic di rec­
tion is esta blished eastward , the left
lamp and arrow are ligh ted , or when
wes tward, the other lamp and arrow
are lighted . An automatic train graph,
mo unted in th e desk portion of the
mac hine, has 25 pens to record the
operation of t ra ins at the field sta tions .

As part of the proj ect, elect ric locks
were installed on the han d-th row
main-track switches. At Ch urchill,
Dants an d St . Marys whe re th e spurs
are so short that a local fr eight train
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simply designated with the letter "R"
for right , or "L" for left . as applying
for a person fac ing any relay case. Fo r
example, RT means the track relay
for the track circuit extending to the
ri"ht fro m that par ticular location.
R'?r p is the right t rack repeater relay,
and RTFP is the right tr ack front
repeater . T hus one standard applies
for the circuits, wiring, tagging and
arrangement of relays at all similar

locations such as double intermediates.
Thi s idea reduced the circuit draft ing
to one sta ndard set of tr acings. T he
only work required to apply a stand­
ard pr int to a certain locat ion was to
mark the signa l number near the sym­
bols for the signals. A furt her ad ­
vantage is that much time was saved
in making tags and when wiring the
cases, because a rout ine, once estab ­
lished, app lied to all similar locations.

Pole Line Work

T he pole line, which is owned 100
per cent by the Louisville & ashville,
was rebuilt as required to accom­
modate a second arm. T he telegraph
and teleph one wires were moved down
to the second arm, thu s leaving the
top arm for the C.T .C. line wires.
As a part of the pro ject, all of the
tree s which might fall on the pole line
were cut down; this included an area
about 50 ft. f rom the pole line. This
practice of cutting trees is consider ed
an essential par t of all c.T.c. projects
on the Louisville & Nashville.

In order to conserve copper for war
pur poses, a pair of No. 8 bar e copper
line wires, previously used for a
long-distance telephone circuit, was
changed over to handle the c.T.c. line
coding. A three-channel telephone
carrier system was installed on the
previously existing telephone t rain
dispatching circuit which permi ts the
continued use of the physical circuit
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for the dispatc her's telephone and also
makes three channels available for
other telephone serv ice. A point of
importance is that no new line wire
was installed fo r the C.T. C. code line.

One set of office line coding ap­
pa ratus using conventional d.c. codes,
serves the entire project. T his ar­
rangement, without the use of carrier
to cut the territory into separate oper­
ating sections, is possible because of

The relays are
identified by a
simplified use
of letters only

the limited numb er of field stations,
only 25, and the relatively few tra ins.
T herefore, there is no code line con­
gestion.

Automatic Line Circuit

T he local automat ic block signal line
circuits are based on a scheme requir­
ing only two line wires which , as
appl ying to a station-to-station block,
are used to clear eastward signals
when an eastbound line-up is being
established, or to clear westwa rd sig­
nals for a westbound line-up. This
circuit scheme is basically the same
as installed on the Louisville & Nash­
ville in 1942, as explained in deta il
with diagrams on page 426 of Rail­
way Signaling for August, 1942.
These line wires serve also to control
the t rack-occupancy indicati on lamps
for the corresponding sta tion-to-sta­
tion block, and a th ird use of this line
circu it is to check track occupancy
and the Stop aspect of signals in the
control of electric locks located in
station-to-stat ion blocks. T hese two
line wires are No. 10 bare copper.

Track Circuits

A grea t many highway crossing sig­
nals were previously in service on thi s
territory, an d the conventiona l d.c.
t rack circuits for these signals wer e
incorporated in the new C.T. C. sys­
tem. Also conventional d.c. track cir-
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cuits were installed fo r the O S dete c­
tor t rack sections at switches as well
as fo r othe r short track circuits. The
rai l joint s ar e bonded with Cadweld
bonds. W here the layouts permitt ed
long track circui ts, over 4,000 ft . in
length, coded t rack circuit equipment
was installed, a total of 59 of these
coded track circuits being included in
the project as a whole. These track
circu its operate at 120 code only, and
are used for detection of t rain occu­
pancy; the control of signals to the
yellow or green is accompl ished by
polari zing the line circuits.

T he conventional d.c. t rack circuit s
ar e each fed fr om a set of three cells
of 1,OOO-a.h . E dison prim ary battery
connected in parallel. E ach of the
coded track circuits is fed f rom one
cell of Edi son B4H storage battery.
At each field station there is a split
set of 8 + 5 cells of 80-amp . hour
lead sto rage battery which opera tes
the switch machine. F ive of these cells
also operate the relays an d lamps, an d
8 opera te the field coding units. An ­
other set of 5 cells of lead battery
operates part of the lamps and the
line circuits. A 6O-a.h. set of battery
is used at each intermediate signal

Neat wiring in space at rear of case
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Ceci l Ga tes, assis tant ge neral signal construction fore man ; Philip P. Ash,
assistant signal engineer, and H . 1. P erry, ge neral sig nal constructio n foreman

location. On about half of the insta lla­
tion, the lead sto rage bat teri es a re
Exide, and on th e remai nder th ey ar e
Gould.

The sto rage bat ter ies a re on float ing
charge from rectifiers which are fed
fro m t ra nsformers . A 110-volt a .c.
cir cuit , on two No. 6 copper wires,
was ex tended in both directions fr om
each station or other location whe re
commercial power was availabl e. Gaps
of several mil es were left between the
end of one feed and the end of the
next, thus saving line wire.

W ell -Organized Construction

T he construction headquarters was
at Lebanon . where the materials were
asse mbled, 'a fr eight house and plat­
forms being assigned temporari ly fo r
use of the signal depart ment. T he sig­
nalmasts and ladd er s installed on this
project wer e reclaim ed from materials
removed when respacing base-of-mast
semapho re signals on other divisions.
T he work of cleaning the old cases
and masts . as well as cutt ing down the
masts and ladders for use wit h search­
light signals, was done by the head­
quarters cr ew at Lebanon. This crew
at Lebanon wired the sheet-met al in-

st ru rnent hou ses and cases as well as
assembling th e masts, ladde r . and
switch machines ready for delivery by
work t rain to the locations in the field .
A Burro power crane was used in the
ya rd to load th e ca rs, and this same
crane was inclu ded in the work train
to unload th e houses, cases and switch
machin es at the locati ons in the field .

A special feature of the work done
at const ruction headquarters was that
the powe r switch mac hines were
mounted on switc h ties with the plates
and braces in place, as sho wn in one
of th e accom pan ying picture s. Each
asse mbly, including the machi ne and
two ties, was handled as a unit when
being loaded, unloaded and ins talled in
the track. The tie plates were dr illed
on a mac hine in the shop at Lebanon .
The toe plate s were riveted in place.
T he plates fo r use under the " near "
rail , and which extend and are bolted
to th e switch machine, are ;xl in. th ick,
7 in. wide and 4 ft. 9 in. long. T he
plates under the other ra il are th e
same thickness an d width, but a re 3
f t . long. T he holes in the tie plates
are 13/1 6 in. Lag screws ;xl in . by 5
in. hold down the plates, and two
~ -in . bolts extend through each ad­
ju stable rail brace, pla te and tie, with

a 10 by 10-in. angle iron on the
bottom 0 f the tie to serve as a was her
and to prevent the heads a f the bolt,
fr om turn ing.

W hen sta rting an assemb ly, two oak
ties, 7 in . by 9 in. by 13 i t . wer e laid
down on a loading platform. The
switch machine wa s set and bolted in
place, also the tie plates were attached
to th e ties and th e 1'. Ceo. Stiles ad­
justable rail braces wer e set in place,
sections of st ra ight ra il and stock rail
bent according to standa rd for a turn­
out , bein g used as templates. Right­
hand or left -hand layouts were COII ­

structed as required . Tie st ra ps, 2 in.
by ;li in., wer e insta lled to maintain
prope r spacing betw een the ties, and
blocking was provided to hold the ties
in line temporari ly. Then the sample
ra il sect ions we re removed , T he unit,
consisting of the tw o ties with the
switch machine in place, was then
loaded on a flat car. A third tie 8 f t.
long , which is for insta llation in ap­
proac h to tile points oi a switch, was
also equ ipped with pla tes and adj ust­
able rail br aces.

W hen ready to change over a switch
locat ion, th e local track crew helped
the signal fo rces. The old hand­
throw stand and th e old switch ties
were removed . A fte r diggi ng to allow
space, the new ties wi th the machine
in place ..were slipped under the rails.
A lso th e third new t ie, equipped with
plates and br aces, was installed . Dur­
ing this operation , the rail braces on
the " far " side of th e rails were re­
moved unti l the t ies were ta mpe d IIp
ill place . Then th e remai ning braces
were installed and bolted down, and
adjustments were ma de on the rail
braces.

A ft er the new rods were installed
and connec ted to the switch machine,
the selector lever was placed in the
" hand-throw" position. and a strap­
iron clamp was installed and lagged in
place, so that this lever could not be
operated un til such time as the C.T.C.
sys tem was rea dy for service. In the

At construction headquarters the sw itch machines a re attached to ties, with plates and braces in pl ace
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Typi cal rail joint with wel de d bond in stall ed

panying pict ures. Va riations in the
lengths of maintainers' terr itor ies de­
pend somewhat on the numbe r of
highway cro ssing signal s involved.
W ith a total of 29 crossings prot ected
by signals. there is an average of one
such crossing ever y 4 miles.

T his cent ralized traffic control was
planned and installed by Louisville &
Nashville fo rces under the direction
of W. H. Stilwell, signal eng ineer,
and P . P . As h, ass istan t signal eng i­
neer, C. 1. DeLong, chief signal
draftsman, and H . L. P ett y, general
signal const ruction for eman. The
foremen of the constr uct ion crews
were W. R. Cassidy, M , T homas, 1.
Curtiss and H . V. Coates. The maj or
items of C.T.C. equipment were fur­
nished by the U nion Switch & Signal
Company.

Left-E. L. Pa rdu e,
assista nt , and Oll ie
Larkin , maint ain er,
cbecking an ad just ­
ment o f a sw itch
Rig bt-A set of
pri mary battery to
feed a sho rt tra ck

circui t

The wires fro m cases to track boot­
legs is 1 o. 9 single-conductor under­
ground Okonite cable with oute r cov­
ering of jute, lead sheath and stee l
tape . The runs from a case under
the t rack to a signal on the oppos ite
side are in No. 14. T he insulated wire
used in the cases and instrument
houses is No . 16 and No. 12 flex ible,
the larger wire being used for motor
controls and track connections.

The lead maintainer at Louisville
is F red Gates . Each mainta iner on
line has a helper . Ollie Larkin, mai n­
tainer, with headquarter s at Lebanon
Junction, has the te rritory including
15.2 miles of the C.T.C. fr om Le ba­
non Junction to New Haven . as well

as 25 miles of double-track au tomatic
signaling on the north and sou th main
line between Lo uisville and N ashville.
\V. S . Green, maintainer, with head­
quarte rs at Lebanon, has 31.5 miles
of c.T.c. between New Haven and
the north end of Rileys. N . F . Harper,
maintainer at J unction City, has 38.5
miles fr om Ri leys to Crab O rchard,
and G. G. Blazier, main tainer at Mt.
Vernon, has 22 miles between Crab
O rchard and Sinks. Each ma intainer
has been assign ed a new M-19 Fair­
mont motor car with a top and wind­
shield, as shown in one of the accom-

by an indiv idual charge of pyro­
technic lighted by a shot from a spark
gun. O n the ave rage abou t 20 joints
could be bonde d in an hour.

Portable Concrete Mixer

meantime, the trainmen used the
hand-throw opera ting lever of the
dual-control to operate the switches
in the usual manner. F or protect ion
in place of the regular switch-stand
target, a target and lamp on a short
shaIt, moun ted in a base attached to
the end of the tie, was operated by a
connection to the switch rod. These
tempora ry ta rgets were removed when
the C.T.C. was placed in service.

When insta lling bonds one man
operated the portable gas-engine­
driven Mall tool to gr ind off the rail
surf ace clean and also to grind off any
lip that might be lapping over. One
man followed to apply the Caldweld
bonds, each connection being welded

T he concret e foundations were
poured in place. Rem ovable por table
wooden forms were used, the inside
being coated with paraffin oil so that
they could be removed easily from the
finished fo undations. The equipment
used by this crew includ ed a light­
weight power mixer ratecl at Yi cu. yd .
and dr iven by a small gasoline engine.
Th e entire mixer could be easily load­
ed or unloaded f rom a push car and
set up beside the form when mixing
the concrete. T he sand and cr ushed
rock were distri buted by local freight.
and the cement was haul ed out to the
locations on push cars haul ed by mo­
tor cars .

Vv'hen making a signal fou ndation,
a piece of 5-in. stove pipe was placed
at an angle to form a chase way for
cable entrance, extend ing from the top
surf ace to a poin t 2 ft. below gro und
line on the t rack side. L ikewise, the
foundations for the instrument houses
and cases include chaseways for
cables.




