COMME-N-TARY: Utility Poles
Tips for modeling this common right of way detail in N Scale
Modeling in the hobby’s most eNgaging scale

About our
N-scale columnist

Improving and modifying out-of-
the box N scale utility poles ...

‘ ]tility poles are a little like the postman; often
there but seldom noticed. Although these
poles are disappearing from today’s railroad

right-of-way, they were once as common as 40’ box-

cars. And, like those boxcars, although they look
similar, there are many variations.

A Little History

How is it that these poles ended up along the
railroad right of way? Samuel Morse (the inven-
tor of the telegraph) was contracted by the U.S.
Click here to learn more about Congress to build a telegraph line from Baltimore
John. to Washington in 1844. His initial underground
attempt proved a failure so he strung the wire on
overhead poles. He followed with an advertise-
ment for:

John Drye is our N scale
editor and columnist.

“700 straight and sound chestnut posts with the
bark on and of the following dimensions to wit:
‘Each post must not be less than eight inches in
diameter at the butt and tapering to five or six
inches at the top. Six hundred and eighty of said
posts to be 24 feet in length, and 20 of them 30 feet

in length”. : i . . 1
Morse’s success prompted telegraph companies to

look for land to lay a network of lines between cit- Figure 1: This line of poles shows the variety inherent even in modern
ies. Turns out, land for this grid was already there. utility poles.
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The first railroad to offer use of its right of way for a tele-

graph line was the Delaware and Hudson Canal Company in
Pennsylvania where poles were installed beginning in 1850. The
New York and Lake Erie realized the utility of having the lines

Figure 2: The rust on these transformers shows that the poles and wires
have been in service for a while.
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along the tracks and telegraphed the first train order
in 1851. Prior to the telegraph, trains operated strictly
in accordance with timetables and often had to suffer
considerable delay waiting for a late opposing train.
That, or risk an unscheduled meet. With the stringing
of telegraph lines, an interesting approach to model
(and real) railroad operations was born. Those poles
(and their replacements) were used through at least
the end of the 20th century and are still there in many
cases, even if the wires are gone.

Prototype Poles

Prototype utility poles are about 40 feet tall and buried
to a depth of about six feet. Poles are usually spaced
about 80-100 feet apart in cities and towns (sometimes
much closer to accommodate branching utility lines or
drops to customers), and between 150 and 300 feet
along RR lines (closer on curves, longer on tangents).

They can reach over 100 feet high in order to provide
clearance over intervening obstacles. They are har-
vested from forests all across North America from red
cedar, Douglas fir, lodgepole, red, and southern yellow
pine. More than a dozen companies supply poles to
railroads and other customers. They are often deliv-
ered by rail (but that’s another story).

Poles can have as many as six crossarms to carry 30 or
more separate wires. Each wire is attached to the pole
by means of a glass insulator. The insulator is often
white although green, blue and other colors are also
used. As the wires have disappeared, collecting the
excess insulators has become quite a hobby. Examples
can readily be found at memorabilia shows or on the
internet. Some poles include distribution transformers
(that trash can-looking cylinder atop the pole). Many
are supported by guy wires, especially end poles and
poles that carry branching wires. For additional sup-
port, sometimes a push-brace pole is attached at

an angle to the first. Especially today, poles also can
carry wires down the length of the pole to connect to
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Figure 3: End poles often have one or
more wires to stabilize them.



underground wires (Morse’s problem
with such wires having been solved in
the interim).

Simple Enhancements for
“Kit" Utility Poles

Any model right-of-way up through

at least the end of the 20th century
ought to be paralleled by a line of util-
ity poles. Traffic density usually deter-
mines how many wires are carried,
and thus the number of crossarms.
Several companies, including Atlas,
Bachman and MRC offer such poles
with a varying amount of detail and
number of crossarms. The Atlas kit
(the poles only need to be separated
from the sprue and painted) is a good
place to start. The “kit” includes 12
poles, all with three crossbars, carry-
ing a total of 18 insulators.

First step is to correct the shiny plas-
tic out-of-the box look. Today’s poles
often have a greenish tint, reflecting
the chemical preservatives used to
extend the life of the pole. Creosote
was often used through the end of
the 20th century, producing a black-
ish tint and strong odor. Take a look at
photos from the period you are mod-
eling. The poles will be there in the
background in many images; lurking,
just like the postman.

For most periods, spray painting with Figure 5: The Atlas poles are easily modified by removing crossarms or

a medium grey color is a good start. : :
Figure 4: With a little effort, the Next step is to select a greenish, Lr;s::\l;’c](l)rl“z (;i;v:n R
appearance of the Atlas utility poles blackish or other appropriate color.
is much improved. Painting the Dilute the paint about 50% and apply
insulators white and replacing the generously over the grey undercoat.
plastic shine with a more grimy, The idea is to let some of the grey
railroady color is all it takes. show through.
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Once the paint dries, select (or mix)

a color a few shades lighter than the
poles. Take a stiff, wide brush and pick
up just a little paint. Wipe most of it
off with a towel. Then dry-brush this
shade over the pole using light, verti-
cal strokes. After a bit of practice, this
will achieve the mottled, weathered
look of prototype poles.

Insulators and Other Details

Next step is to paint the insulators.
White is probably the most common
color, but a few green or other colors
can be included for a little variety. Take
a very small brush and carefully apply
your favorite color to the insulators.

Small metal braces support the
attachment of the crossarms to the
poles. These are usually a rusty metal
color although many seem to have
once been painted black. The same
small brush can be used to pick them
out. Some of the Atlas poles have a
transformer cast into the crossbars.
Unfortunately the casting process
allows detail on only one side, so the
transformer looks like a trash can
split down the middle. This is fine

if the pole is facing away from the
viewer. Otherwise, the cast-on trans-
former can be carved off and replaced
with a full cylinder from plastic rod.
Either way, the transformer should
be painted green or grey or another
appropriate utility color. A little rust
will illustrate that the poles have been
in service for a while.

Modifying the Poles
for Low Traffic Lines

The three crossarms on the Atlas
poles are appropriate for a mid-20th

century medium to heavy density
mainline. That’s great for my PRR lay-
out. However it is easy to modify the
poles for less-busy trackage.

The top one or two crossarms can be
carefully carved off to create a one or
two crossarm pole. It is also easy to
carve off the insulators for two or four
wires per crossarm.

Poles with only one or two crossarms
are also useful for lines that parallel
country roads and city streets.

Wire or No Wire?

The last question is whether to string
the wires on the poles. That is up to

the owner. The wires can disappear
in photos with the right light or back-
ground so your railroad can explain
that “the light isn’t right” to see your
wires. If, however, the light is right,
there is a pretty good product to
represent the wires. “E Z Line” from
Berkshire Junction is thin, springy
thread that does a great job of repre-
senting wire. The flexibility reduces
the chances that a stray 0-5-0 will
bring down a whole section of poles.
The wire can be attached with a small
drop of thin glue. The job is tedious
but effective.

A

Summary

Whether the linemen on your railroad
string wire or not, Atlas or other manu-
facturers’ poles can be improved or
modified with a few simple techniques,
ensuring uninterrupted power to the
railroad and on-line industries.

Here is a great website for more infor-
mation about the details of utility
poles and the various sorts of wires
they carry.

See this URL for more:
annsgarden.com/poles/poles.htmtttjp ]
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Figure 6: Empty hoppers rumble past a line of utility poles on my N scale layout. A little paint makes it easy to produce
a realistic row of this common lineside detail.
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UTILITY POLES

Unless other wise noted, all photos posted on this
site are copyright ©2004 by Neal McLain
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THE ARCHETYPICAL JOINT POLE, DEFINED

The following definition of Joint Pole is an expanded version of the definition found in
Newton's Telecom Dictionary, 18th Edition (New York: CMP Books, 2002, p. 410; reprinted by
permission of Harry Newton).

Space Allocation on Joint Poles

JOINT POLE: A utility pole
which supports the facilities of two
or more companies. A typical joint
pole supports three facilities:

S AT WIHL

electric power, cable television, and il - ' i = }mnuauﬁm

telephone. Some joint poles also —— — SUPPLY
support all manner of other devices: R e SPACE
streetlights, signs, traffic signals, —_— e pRIMRLY

seasonal decorations, fire and S ey ,..f- ‘"_—h— e iy |

police call boxes, antennas, T r 5 NEUTRAL

municipal communications systems, = E .ﬂ.:;&.ﬂ q % SPACE

OPGW (optical ground wire) fire- 3 . R

and police-alarm signal wiring. S CATY ] COMMUNICATIONS ‘
Y TLLLFHONL

This figure illustrates the typical T SPACE

allocation of space on joint utility g

poles in the United States; the
allocation is similar in Canada
except that cable television and
telephone are sometimes lashed to
the same supporting strand.
Starting at the top and working PP, A
down, facilities on the pole are

GROIND
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Supply Space




The Supply Space is reserved for

electrical supply facilities. Most
supply-space wiring consists of

uninsulated conductors. The
supply space may include separate ot
e . . TRANSMISSION S
facilities operating at different 2.0 A 50-150 Ky Ir'g‘p? %
voltages; for safety reasons, the LT
highest voltages are located
uppermost on the pole. " e
MGN %?r::@ P
. . L8
Starting at thf: .t(‘)p z‘lnd working PRIMARY a
down, the facilities in the supply 3-8 WYE 5-30 Kv b
space are: SECONDARY
.. - “TRIPLEX" B
« Static wire: a grounded STEPDOWN ., 1-@5 115/230 v @3_.
wire at the very top of the TRANSFORMER B

STATIC WIRE

pole intended to protect
lower conductors from
lightning.
Transmission (sometimes called sub-transmission to distinguish it from transmission lines supported by
steel structures): three uninsulated conductors which carry 3-phase high voltage (typically 69 to 200
kilovolts) circuits among substations. This circuit may be wye-connected or delta-connected; if wye-
connected, a fourth conductor, called the MGN, is required...

MGN (multi-grounded neutral): a single uninsulated grounded conductor. The currents in the three
phases of the transmission (or sub-transmission) line are never quite equal; if they are wye-connected, the
MGN carries the residual unbalance current. At many poles, the MGN is physically grounded to a
groundrod at the base of the pole.

Primary Distribution: one to four uninsulated conductors, frequently supported on a crossarm, which
carry power from substations to pole-mounted stepdown transformers. The primary circuit (so named
because it feeds the primary winding of the stepdown transformer) may be single-phase or three-phase,
and typically operates at 4 to 15 kilovolts.

Secondary Distribution: one or more insulated conductors, accompanied by an
uninsulated grounded neutral conductor (which may be the MGN). The
secondary circuit (so named because it is fed from the secondary winding of the
stepdown transformer) provides the standard 3-wire single-phase 115/230-volt
electric service for residential and small commercial customers. On special
order, three-phase service and/or higher voltages can be provided for specific
customers. Secondary distribution conductors are usually twisted together in a
bundle called duplex (two conductors), triplex (three conductors), or quadruplex
(four conductors), although older secondary distribution circuits may consist of
separate open wire conductors.

Stepdown transformer: an oil-cooled transformer which converts the primary
distribution voltage to the secondary distribution voltage. Most stepdown transformers are designed for
single-phase operation; if a three-phase secondary circuit is required, three physical transformers are
usually required, and may be mounted the same pole as shown in the photo above.

Safety Zone Space

The Safety Zone Space is an unused space separating electric supply facilities from communications facilities.

This space is specified by the National Electrical Safety Code to separate electric supply conductors from
communications conductors. Under this code, the highest cable in the communications space must be




separated from the lowest electric-
power conductor in the supply
space by specified distances. The
separations shown in this diagram
are typical, although there are
numerous exceptions and special
cases.

The safety zone
space protects
communications
personnel from
dangerous
voltages (even if
a technician
"forgets' to
wear a
hardhat).

30 inches
midspan

40 inches
at pole

30 inches
below

grounded
transformer

The Communications Space
contains telephone, cable television
(CATV), and other
communications cables.
Communications cables are
insulated; however they may be
enclosed in metal shields. For
safety reasons, all exposed metallic
surfaces must be bonded to each
other and to the MGN.

Typical communications cables
include:

o Telephone: telephone cables
supported by steel strand.
Each telephone cable
contains several individual

Communications Space

CABLE TV
CABLE

TELEPHONE

JUNCTION CABLE

Wl B .. e Mauiu-.m“.m

Loop H

12 inches
Minimum Spacing
Between Telephone
and Cable TV

GRADE CLEARANCE
Varies from 8 feet over
pedestrian way to 27
feet over rallread.

copper wire pairs; a large cable may contain as many as several hundred pair. The strand is placed




under tension to prevent excessive sag; typical strand tension is a few hundred pounds, although a strand
supporting a large multipair cable may be tensioned as high as 1000 pounds.

o Cable TV: CATYV coaxial cable and equipment supported by steel strand. An expansion loop at each
pole absorbs expansion and contraction caused by temperature variations. The strand is placed under
tension to prevent excessive sag; the typical strand tension is a few hundred pounds.

o Other: just about any other type of communications circuits. Among the more common are fire- and
police-alarm wiring, traffic-signal control wiring, and closed-circuit audio or video communications
circuits. Depending on purpose and age, these circuits may utilize open-wire conductors, twisted-pair
cables (similar to telephone networks), coaxial cables (similar to CATV networks), or fiber optic cables.

Communications cables are usually supported by steel strand. The strand is a grounded uninsulated bundle of
several (usually seven) galvanized high-tensile-strength steel wires. The strand is placed under tension, and the
communications cables are lashed to it. The following sketch illustrates a strand supporting a single CATV
coax cable:

STRAND

\\v ' ' s 4 CORKIAL
— = " CABLE
2

LASHINGWARL

Telephone and other communications cables are supported in the same manner. A single strand can support
more than one cable:

B STRAND SUPPORTING

STRAND SUPPORTING "V TWO CATV CABLES
TWO CATV CABLES ® ° PLUS ONE OVERLASHED
- FIBER CABLE

TYPICAL JOINT POLES

No real-world joint pole looks exactly like the archetypical pole defined above, but some come
pretty close. Following are photos of a few representative examples.

Joint Pole |

Power, CATV, Telephone,
Traffic Signals

This pole supports an enormous transmission line, probably at least 69-Kv, possibly even higher. It also
supports:

Primary distribution.
Secondary distribution.
CATYV cables.
Telephone cables.
Traffic signals.

Traffic signal wiring.

The secondary distribution wiring appears to be a duplex bundle in which the MGN serves as both neutral and
mechanical supporting strand. A duplex bundle is normally used in situations where only a single 115-volt
circuit is required; such circuits are typically provided for low-capacity loads such as streetlights and traffic
signals.




+—— STATIC WIRE
T
—— TRANSKISSION
4_,:" ]
21
+—— PRIMARY
+— MGH
— . - CATV

4—— TELCO
“+— SIGHAL WIRING

Indianapolis, Indiana, 1995

Joint Pole Il =

Q ol TRAMNSMISSI0N
Power, Telephone, CATV, Streetlight F 10
This pole supports the usual three facilities: electric power, : 4 PRIMARY
CATY, and telephone. But note that: N :
-
o There is no static wire. wos ~ SECONDARY
e The MGN is on the same crossarm as the primary ! % =
conductors. : 8
e The pole includes an unmetered streetlight, wired = _GATY

directly to the secondary.
e The CATYV network is offset on a sidearm probably to
maintain clearances from other facilities.

T 1S i
T SECOMDARY

TRIFLEX TD
RESIDEMCES

iy
Malibu, California, 1990

Joint Pole lll

Power, Telephone,
CATYV, Streetlight




This pole supports:

o A static wire.

¢ Alarge transmission line, probably
at least 69-Kv.

¢ Secondary distribution wiring
(both open-wire and triplex).

o A streetlight, hardwired directly to
secondary distribution.

o CATY cables.

e Two telephone cables, with strand-
mounted splice cases.

¢ A pole-mounted telephone cross-
connect panel.

QPEN-NIRE

CASES

Note that there is no primary
distribution on this pole; the secondary
voltage arrives from a transformer
offscreen to the left.

TRANSMISSION ——————

SECONDARY —'-E

TELCO SPLICE

GUY WIRES

SECONDARY
TRIPLEX

TELCO CROSS-
CONMNECT PANEL

Joint Pole IV

Power, Alarm Signals, CATV, Telephone,
Traffic Signals

This pole supports:

e Two primary distribution circuits.

¢ One open-wire secondary distribution circuit.
o Traffic signal wiring.

¢ Fire alarm wiring.

e CATYV network.

¢ Seasonal decoration.

o Traffic signals

¢ Pedestrian walk signals.

Note that the fire-alarm wiring is open wire, and that it

appears to be very close to the CATYV cable. If these

wires are not insulated, this would constitute a violation

of the National Electrical Safety Code.

When this picture was taken, this pole supported what

the National Electrical Safety Code calls a seasonal

PRIMARY ELECTRIC
POWER (4 to 15 Kvolt

SECONDARY ELECTRIC
115230 Volts

4~ TRAFFIC SIGNAL WIRING

TRAFFIC SIGNAL

PEDESTRIAN SIGNAL

Brooklyn, New York, 2001

decoration. Seasonal decorations often contain lighting circuits; these circuits are usually fed from the

secondary distribution circuits on the pole.

Joint Pole V




Power, Transformer,

CATV, Telephone ——
On this pole, telephone and CATV
cables are mounted side-by-side at  sgconpary
the same vertical position, offset

horizontally by a common TELEPHONE
crossarm. This arrangement and CATY an
CROSSARM

saves space on crowded poles while
still maintaining required
clearances.

TELEPHONE and CATYV
on COMMWON CROSSARN

San Franeiseo, California, 1993

Joint Pole VI

Power, Power riser,
Streetlight, CATV

This pole differs from the previous
examples in two ways: it's made of
prestressed concrete, and it
supports a riser.

Prestressed concrete poles are
often used in coastal areas subject
to atmospheric corrosion (one
manufacturer claims that
"concrete poles are foremost in
appearance, durability and
maintenance-free service").

cIrcUIT )
BREAKERS @_'I:E.E_I.EL‘ SECONDARY

vy
TO UNDERGROUND
PRIMARY CIRCUIT

A riser is an electrical connection
attached to the side of a pole;
hence, a pole supporting a riser is
called a riser pole. The riser
provides a connection between
aerial conductors and Oriando, Florida, 1985

underground conductors. The

riser conductors are usually protected by conduit, although a U-guard is sometimes used.

This particular concrete pole supports:

e Static wire.

o A three-phase wye-connected (four-conductor) transmission circuit.

¢ A three-phase primary distribution circuit, tapped to feed, via the riser, an underground circuit to a
nearby large customer such as a school, hospital, or shopping center.

o A streetlight.




¢ A single-phase secondary distribution circuit (fed from a transformer offscreen to the right) whose sole
purpose is to provide power for the streetlight.
e Strand-supported CATYV cable.

Joint Pole VII

Power, Transformer,
CATV, CATV Power Supply

This pole supports:

Three-phase primary electric distribution.
Transformer.

Single-phase secondary electric distribution.
Strand-supported CATYV cable.

Pole-mounted CATV power supply.

Pole-mounted electric meter to provide power for
the CATYV power supply.

CATYV networks (also calledbroadband networks)
incorporate broadband amplifiers spaced throughout
the network at intervals of about 2500 feet. These
amplifiers require operating power; this power (at 60,
75, or 90 volts RMS) is provided by a CATV power
supply similar to the one shown here, and delivered to
the amplifiers over the CATYV network itself. Each
power supply is capable of powering a group of 10 to
20 amplifiers located within a radius of a mile or so. Each amplifier incorporates a DC power pack that
rectifies this voltage and provides DC operating voltages for the amplifier circuitry.

The CATYV power supply receives its operating power from the power company's secondary distribution
circuit, at 115 volts, 60 Hz. Depending on the power company's billing policies, CATV power supplies may be
metered, or they may be billed on a flat-rate basis. The power supply illustrated here is metered; the meter is
visible below the power supply.

The following sketch illustrates a typical wiring diagram for a metered CATV (broadband network) power
supply:




PHASE A =
PHASEB FOWER COMPANY
PHASE C THREE-PHASE
GND PRIMARY
g it
e 3 oy
= Slgeur 115V | 230V POWER COMPANY
= ] - = SINGLE-PHASE
= jsv | = SECONDARY
POWER COMPANY |
DISTRIBUTION /) ELECTRIC
TRANSFORMER METER
=]
SINGLE-PHASE
EOV AMPLIFIER POWER TD
EROADBAND NETWORK
<
BROADBAND "
NETWORK
POWER SUPPLY

Joint Pole VIII

Power, Transformers, CATV,
Telephone, Fiber Optic Cable

This pole supports a separate

~ fiber optic cable in the
communications space. It's
probably a voice- and data-
communications cable owned by
a telephone company.

The pole attachment clamp
supports the fiber in a padded
cylinder so that wind-induced

i vibrations do not cause the fiber to
scrape against metal. The red
plastic sleeve above the clamp

1 identifies the name of the owner and
provides a contact telephone
number.

STATIC WIRE

TRANSMSSION

PRIMARY

/ SECONDARY

RISER

CABLE TV
+— TELEPHONE
<— FIBER OPTIC

Joint Pole IX

Power, Telephone, CATV, CATV Power Supplies, Traffic Signal




This pole supports:

Three-phase open-wire primary electric distribution.

Single-phase triplex secondary electric distribution.

CATY cable for public cable TV network.

CATY cable for Institutional network (''I-Net"), a closed circuit coaxial network for

schools and municipal government.

Multipair telephone cable.

e Two CATYV power supplies, one for the public CATV network and one for the I-Net.

o Electric meter (behind the sign) to meter the power used by the two cable TV power
supplies.

¢ Flashing amber warning light.

¢ Disconnect switch for the unmetered flashing amber light.

Power supply for
Institutional Network,

CATV Network
{broadband network
for cable television
distribution). Co axial
, and fiber las hed to a
= commo i strand.

Disconnect switch for
amher waming light
(there is no electric meter
because the power
company charges on a
flat-rate basis).

Flashing amb er warning
ligg ht.

“Institutional
Metwork” (closed
circuit broadhand
netwaork for schools
and municipal

fj overnment).
Coaxial cable lashed
to strand.

Power supply (with battery M=
backup) for CATY Network. a-—”'ﬂ
L)

Electric meter and
disconnect switch for
broadband network power
supplies {behind s ign). = o e — R

Telephone cable
las hed to strand.

Sun Prairie, Wism;':sin, 1998

The I-Net is physically identical to the public CATYV network (and, in fact, it was built by, and is probably still
owned by, the CATV company). However, it is connected only to governmental and quasi-governmental
buildings such as City Hall and schools.

There is no electric meter for amber warning light; apparently, the owner of the light is billed on a flat rate
basis.

NON-JOINT POLES

If a joint pole is a pole "which supports the facilities of two or more
companies,' then a non-joint pole is a pole owned by, and used exclusively
by, one company. Following are four examples of non-joint poles.

A Power Pole




This pole supports transmission (or sub-transmission), an MGN,
secondary distribution, and a stepdown transformer. There are no
communications cables on this pole; hence, there is no identifiable safety
zone and no identifiable communications space. It's a power-only pole.
Or just power pole.

A Telephone Pole

This pole supports telephone facilities (cables and
splices) only. There are no electric power
conductors on this pole; hence, there is no
identifiable safety zone space and no identifiable
supply space. Furthermore, there are no non-
telephone communications facilities on this pole.
It's a telephone-only pole. Or just telephone pole.

This the only kind of pole than can accurately be
called a "telephone pole."

A Cable Pole

This pole supports CATV (broadband network) facilities only. There are no electric power conductors on this
pole; hence, there is no identifiable safety zone space and no identifiable supply space.

Furthermore, there are no telephone or other non-broadband facilities on this pole. It's a cable-only pole. Or
just cable pole.

Items on this pole include:
e Strand.

e Amplifier. The amplifier housing (see photo below) contains separate amplifier modules to amplify the
trunk signal and to provide outputs to drive the feeder cables. The amplifier housing also includes a




Ppower pack to accept power from the cable TV power supply and
provide DC voltage to drive the amplifier modules.

Tap. A tap, installed in the feeder cable provides connections for drop
cables to individual buildings.

Fiber optic cable. Fiber is used to transport broadband signals over
distances of several miles, typically 20 to 50 miles. Fiber cables are
typically identified by red plastic identification tags bearing the name
of the owner. Fiber owned by CATV companies is usually lashed to
the same strand that supports the coaxial trunk cable; at this
particular pole, the fiber bypasses the amplifier to feed other portions
of the network.

Coaxial trunk cable. Trunk is used to transport broadband signals
over distances of a few miles, typically not more than than two or
three, and almost never more than ten.

Coaxial feeder cable. Feeder is used to transport signals over
distances of a few city blocks. Taps are installed in the feeder at
intervals of every other lot or so, to provide connections for drops to
individual buildings.

Disconnected drop. Drop cables are used to connect taps to of o AT MU SES R  #
individual buildings. An active drop is connected to the tap; a Hooper, Utah, 2002.
disconnected drop (sometimes called dead drop) is disconnected from the tap and secured so that it cannot
be reconnected except by a company employee.

TRUNK FEEDER FIBER FIBER FEEDER TRUNK
CABLE CABLE IDTAG CABLE CABLE CABLE

GUY FIBER AMPLIFIER TAP DISCONNECTED
CABLE RISER DROP CABLE

A Railroad Pole

These poles are owned by, and located on
property owned by, a railroad company.
These poles support three types of circuits:

s clectric power, signalling, and

#~ communications. All circuits are open wire,
implemented with uninsulated wire.

Even though there are three types of circuits
on these poles, they are still non-joint poles
because all circuits are owned by the same
owner. They're railroad-only poles. Or just




railroad poles.

ELECTRIC POWER

Electric power is
distributed at 2400 volts, 60
Hz, single phase.

Stepdown transformers
located near equipment
shelters provide operating
power for the shelters.

SIGNALLING
Signalling circuits
control train-signal
lights and safety

| equipment at grade

| crossings (gates, lights,
1 bells).

COMMUNICATIONS
Communications circuits provide voice and
signal communications among equipment
shelters and company offices.

Note that on this particular pole, the two
conductors of one audio pair are transposed.
This procedure is used to reduce inductive crosstalk from nearby
conductors. By transposing conductors at specified intervals, it's possible
to suppress crosstalk among several open-wire audio pairs installed along
the same poleline.

ODDITIES

Odd, weird, or unusual poles.

A Wall of Wires

These poles support only two facilities: electric primary and telephone cables. A solid wall of telephone cables.




¥ PRIMARY

TELEPHONE
CAELES

Somewhere in Massachusetts, 1992.




A Pole Supporting a

22 | 1128745

Microwave Antenna Con 28
222 12,863.5
CHaM 25
This pole supports an AML 215 I L
(Amplitude Modulated Link) 20 12,856 5
microwave receiving antenna and CHAN 12
. . . . 204 12,8505
receiver. This equipment receives CHAM 11
cable television signals from a 193 12,5445
hilltop-transmitter a few miles T RS R
away, and feeds them to a receiver CHAM 9 T
- (mounted on the pole a few feet 186 12,8325
above ground) that converts them FHES
. 180 12,8265
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Block diagram of a typical AML receiver manufactured by Hughes Aircraft Company. . Fi BARD —
A voltage-controlled crystal oscillator (VCXO), operating at 73.956140 MHz, is = =
phaselocked to a pilot carrier received from the transmitter in the guardband between & - 12734 5 @
channels 4 and 5. The output of the VCXO is multiplied by a factor of 171 to derive the 'u:'_: CHAN E T e
Solid State Source (SSS) frequency of 12.6465 GHz. This frequency is then applied to a r a2 12,7285 &
mixer, which downconverts the microwave band to the standard cable television band. E CHAM 5 S
= 76 127225 &
2 7 E I b e 7
5 S 12,7125 5
GiE s
E CHAN 3 E
o B0 e 12,7065 g
1N}
£ 54 127005 L

Channel assignments utilized by AML
equipment. Note that the frequency of each
microwave channel is exactly 12.6465 GHz
higher than the corresponding VHF/UHF
channel.

A Southern Pine...
...pretending to be a Cable TV Pole.




This tree--a common species of pine indigenous to southern Tennessee--is

located in a neighborhood where CATYV cables are underground; however,

some house drops are overhead. In this example, the CATV pedestal is
located next to one of these pines, and the drop to a nearby house is run
overhead, using the tree as a pole.

T
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Pickwick, Tennessee, 1982.




Poles Supporting T1 Repeaters

A T1 signal (more property a called DS1 a signal) is
a 1.544-Mbit/second digital signal. This signal
format was originally designed to carry 24 voice
channels over existing twisted-pair copper
conductors, although the bandwidth can be (and
often is) used for other purposes.

Each T1 circuit requires two transmission paths, one | =
in each direction. T1 circuits can be implemented g
over open-wire conductors, twisted-pair copper
conductors, coaxial cable, fiber optic cable,
microwave links, or satellite links.

T1 circuits, implemented over twisted-pair copper
cables, are still in use today to carry voice channels
over relatively short distances (up to 20 or 30 miles).

Repeaters (actually, digital regenerators) like this
are spaced at 6000-foot intervals, and are usually
placed on utility poles or posts. They are a common
sight today along suburban streets and country
roads.

Brazoria, Texas, 2004




Clute, Texas, 2003

An 1869 telegraph pole
(replica).

This pole is a replica of an original
~ telegraph pole, one of hundreds that once
- stood along the Transcontinental

~ Railroad.

The Transcontinental Railroad was built
by two companies, the Union Pacific

- (building west from Omaha) and the
Central Pacific (building east from
Sacramento). The two companies met at
Promontory Summit, Utah, north of the
Great Salt Lake, in May, 1869.

The site is now known as the Golden
Spike National Historic Site, operated by
the National Park Service with the
assistance of volunteers who act as
docents, exhibit-makers, locomotive
engineers, and locomotive firemen.

On May 10, 1869, a ceremony marked the completion of the railroad. Tradition has it that a golden spike was
driven into the last tie to mark the occasion. Actually, there were four spikes, and the "last tie" (a polished
laurel beam) was predrilled to accept them. After the ceremony, the original last tie was placed on display in
San Francisco, where it remained until it was destroyed in the 1906 earthquake and fire. A replica is now on
display in the GSNHS visitors center.

The original rails, ties, and telegraph lines were removed in 1942 (steel was needed for the war effort), after the
original route was abandoned. The NPS has reconstructed a mile or so of the line along the original right-of-
way, in the vicinity of the visitors center. As part of this work, several of the original telegraph poles were
reconstructed based on historic photographs.




tah, May 9, 1869

. . 5

) roméhio Summit, U

Original telegraph poleline o Replica telegraph poleline.

(detail from above photo). September, 2002.
May 9, 1869.

A raptor-nest pole.

This pole supports a nesting platform for raptors (birds of prey: hawks, falcons, eagles, vultures, and owls).




Jordan, Utah, 2003.

Electric power companies sometimes install platforms similar to this one near
their power-handling facilities (transmission lines; substations). In theory,
raptors are attracted to these platforms as potential nesting sites, thereby
reducing the possibility that they will attempt to nest on transmission towers
or substation equipment.

The Mystery Pole.

This pole supports electric power
conductors, telephone conductors, a
streetlight, and several pulleys. What
are the pulleys for?
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Yerevan, Armenia, 2003. All photos courtesy of Russell Whitworth, Guildford, UK.

UNAUTHORIZED ATTACHMENTS

Pole owners are usually pretty laid-back about unauthorized pole attachments as long as they
don't get in their way. But if unauthorized attachments get in the way, pole owners don't
hesitate to remove them. Sometimes gently, sometimes not.







UPRR POLE LINE - ROY UTAH - AUGUST 2003

Fig. 1. UPRR right-of-way, with poleline at left.

Fig. 2. Poleline.




2400-volt

j
e |

Pole at equipment shelter (note power Line pole (note conductor
transfomier on top crossamm) transpaositions on bottom crossarm)

Fig. 4. Allocation of facilities on poleline.

Fig. 5. Primary power crossarm.
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Note the stepdown transformer on the top crossarm
and the aerial drop at the lower left.

Fig. 7. Stepdown transformer on pole at grade-crossing shelter.
Note the two primary disconnect switches on the same crossarm.




Fig. 8. Aerial drop to grade-crossing equipent shelter.

The drop contains secondary electric power, signalling, and
communications circuits secured to a steel supporting cable.

Fig. 9. Grade-crossing shelter.
This shelter contains equipment to control signal
lights, bells, and gates at a grade crossing.
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Fig. 10 Primary power feed point.
These poles support the primary power connection between
the UPRR pole line (left) and utility-company power pole (right).
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Fig. 11. Primary power feed point.
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Power company sub-transmission crossarm.

Power company primary crossarm.

Stepdown transformer (provides 115/230-volt
secondary service to nearby buildings).

Secondary service drops to nearby buildings.

Primary conductors to UPRR pole at left.

Neutral conductor to UPRR pole.

Transformers (or circuit breakers?) to interface

power company primary with UPRR primary.
UPRR 2400-volt primary conductors.

W 1 |
Fig. 13. Typical transposition insulators.
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2400-volt primary

Control wiring

Communi cations wiring

|
AL
Fig. 14. Transposition insulators for two conductor-pairs.

The conductor-pair on the left has been removed, although
bits and pieces of it still exist at various places along the line.

Theoretically, the currents set up in a metallic circuit by electro-
static induction from another circuit can be eliminzted only by
making an infinite number of transpositions. Practical'y, however,
it is found that on long circuits transpositions every quarter or
half-mile are sufficient to render them unnoticeable.

The scheme of transposition used by the American Telegraph
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FIG. 118.-DIAGRAM OF TRANSPOSITIONS.

and Telephone Company on the New York-Chicago telephone line

is shown in Fig. 148. It will be seen from this figure that trans-

positions are made on this line practically four times in every mile,

that is, upon every tenth pole. While this involves the placing of

transposition insulators on poles a guarter of a mile apart, it does

not follow that every circuit is transposed at each of these intervals.
Fig. 15. Description of conductor transposition.

Kempster B. Miller. American Telephone Practice, Fourth Edition.
New York: McGraw Publishing Company, 1905, p. 166.
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Fig. 16. Signaling crossarms.

17

Fig. 17. Gate, with lights and bell, at grade crossiné.
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Fig. 18. Rail traffic signals.
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Fig. 19. Shelter at grade crossing.
The aerial drop from the pole to the shelter carries, among

other things, three conductors indicating the presence of a train

at a train-position sensor shelter several hundred feet north.
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Fig. 20. Shelter at grade crossing.
The light on the right side of the shelter burns continuously,
indicating that electric power is normal at the shelter.

Fig. 21. Shelter near train-sensor.
The aerial drop provides electric power to the shelter, and contains
three conductors that indicate the presence of a train on one of the tracks.
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Fi ig. 22. Shelter near tram-sensor
The aerial drop to the pole is visible at the left;
its shadow is visible on the ground.

23

F1g 23 Tram-sensmg connectlon.
Similar connections are made to both rails, probably indicating that
the presence of a train is indicated by a short-circuit between the rails.
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Fig. 24. Secondary power service to signal shelter.
This shelter controls rail traffic signals (visible at right).
Secondary power is provided by the triplex drop and the electric

meter on the pole in the foreground.

Fig. 25. Secondary power service to grade-crossing shelter.

This shelter controls a grade crossing (visible at right). The abandoned
UPRR poleline (6) is no longer in operation; it will be removed in the future.

Utility company power pole.

Utility company primary circuit (3-phase wye).

Utility company secondary circuit (1-phase 115/230 volt triplex).
Cable TV fiber (goes underground to other side of tracks).

UPRR open wire power/communications/control wiring (abandoned).
UPRR pole (abandoned).

Utility company meter pole.

Meter enclosure.

UPRR Equipment enclosure.

Gate (raised).

Utility company lift pole.
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Fig. 26. Tally lights on crossing shelter.
The illuminated light on the right burns continuously,
signifying that power is available in the shelter.
The strobe on the left flashes in the event of a power failure.
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Fig. 28. UPRR microwave tower, Millard County, Utah.
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Fig. 29. Fallen wires.
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Note the cut drop dangling by the pole.
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Fig. 31. Missing pole.

Crossarms float in midair supported by conductors.
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Fig. 32. Chopped-off conductors.
In each of these cases, the conductors were chopped off
at a pole in order to remove a section of the poleline
so that shelters could be converted to utility power.
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Fig. 33. Road construction.
The conductors were simply cut loose and left dangling.




