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How to use this guide

The drop cable applications and construction guide is written for the cable installation professional who, due to the diverse services offered by
CATV and telecommunication service providers, needs a quick and handy reference to practical installation information, especially in the case
of retrofitting.

We've tried to simplify the decision-making process as to which cables to choose for what installation, taking into account factors such as
performance over distance, preventing RF interference and fire/safety codes.

We also want to introduce you to some products that may ease some of your installation headaches, such as BrightWire® anti-corrosion
treatment for braid shields, and QR" 320, an ultra-long-reach coaxial cable.

One of the big changes in our industry is the introduction of powered broadband services, which are addressed in the National Electrical
Code's Article 830. This manual shows you when to use NEC 830 cables; pages 13 and 16 (aerial and buried installations) cover specific issues
involving installation clearances; other chapters carry special callouts concerning NEC 830 issues.

Most attention is paid to residential installations (page 22) which has the most “practical” information, especially for trim-out. The MDU and
commercial installations sections are more general, and will refer you back to page 22 for the specifics of finishing out the installation.

It is impossible to cover every single situation an installer may run into. These guidelines are no replacement for your good common sense and
experience.

It's always good to know that you have backup should you run into a difficult installation. If you find you need advice, call CommScope’s
BRC (Broadband Resource Center™) toll free at 866-333-3272 from 9 am to 5 pm ET Monday through Friday. \We're always glad to help
out a fellow professional.




CommScope drop cable

During the last years of the 20th century, new words were added to the vocabulary of both installers and subscribers of cable and
telecommunications providers; terms like digital, broadband, multimedia and smart homes entered our everyday language. Coaxial cable,
formerly a one-way conduit for TV, is now a two-way conduit for specialty programming, HDTYV, stereo radio, internet access, telephony and
more. And, within the home and office, coaxial and UTP cables—even fiber optics—carry these services with a speed and clarity that were once
thought impossible.

Here, in the 21st century, as providers of broadband services upgrade their plants to deliver the features demanded by millions of customers,
we must keep in mind that the last mile—in fact the last few hundred feet of cable—is the essential component in the network. All of the digital
high-speed gigahertz power promised by your company is nothing more than a dark screen if the cable that runs from the tap to the wall is
poorly installed and connected.

Coaxial, UTP, fiber optic—CommScope makes all of the cables that make the CommScope delivers on the
luti ible. ' : . .
broadband revolution possible. That's why we offer promise of broadband services

For the system buyer, a selection of cables that perform under extreme conditions, with a fami|y of high_speed
including sun, heat, cold, moisture and heavy RF interference. We also offer
cables that resist corrosion and meet critical riser and plenum standards for indoor
installation.

craft-friendly cables

For the craftsman, cables are available in convenient lengths with features that ease installation. We also offer toll-free technical assistance at
866-333-3272 if you need a fast answer on an installation issue.

CommScope is proud of our 30-plus-year relationship with the cable installer. We know you'll discover that CommScope cables deliver all the
quality and features you need to make the digital revolution a success.




Cable descriptions—coaxial drop cable

The three types of cable used to carry broadband services to and within business and residences are coaxial, fiber optic and unshielded twisted
pair (UTP). Coaxial cable is the most common; it is the “cable” in the term “cable TV.” The vast majority of broadband networks are constructed
using some type of coaxial cable. Coaxial is made up of these basic components:

The center conductor carries a low-voltage RF or electronic digital signal and may also carry up to 150 volts of power (see Appendix/Safety
Standards/NEC Articles 820 and 830). For optimum strength and performance, CommScope uses copper-clad steel for our coaxial cable—
other types (solid copper, silver-coated copper-clad steel) are available;

The dielectric is a polymer insulation that supports the conductor.
CommScope enhances the performance of its coaxial cable by using

foamed (or cellular) dielectrics that offer lower loss; I
copper-covered
)

steel conductor
The shield defends the signal from RF interference. CommScope uses "

a foil/aluminum wire braid combination for long-term protection and foamed dielectric
performance; our highest performance QR" 320 cables use a welded and
bonded .013-inch (0.3-mm) thick strip of aluminum as a shield. Shielding
corrosion can be prevented with CommScope’s BrightWire® treatment, foil/braid shield

and a braid shield impregnated with Migra-Heal” flooding compound will combination

resist moisture migration; messenger wire

The jacket protects the entire assembly. Jacketing materials will vary
depending on the application—tough polyethylene (PE) is used for buried
installations; lower smoke-and-flame producing polyvinyl chloride (PVC)
is used aerially and indoors, as are plenum-rated fluorinated ethylene
propylene (FEP) and polyvinylidene fluoride (PVDF).

jacket

For aerial installations, a messenger wire is built into the cable for
support. CommScope also offers Multi-Reach® cables that add up to six
voice-grade UTPs for discrete phone service or powering.

Braid shielding and coaxial cable performance

A coaxial cable must have, at minimum, a dual shield of aluminum foil tape overlaid with a woven braid of aluminum. This braid shield greatly
improves the electrical and mechanical performance of the coaxial cable; in fact, a braid shield can vastly increase the installed life of the
cable. All CommScope subscriber access coaxial cables use a combination of foil and braid shields.

Braid shielding provides low frequency protection

Foil shielding is usually a layer of aluminum bonded to a polyester tape. It provides 100 Braid shields increase cable
percent coverage over the dielectric and is best at preventing ingress and leakage of
high-requency signals; however, it is not that effective with lower frequency signals.
Aluminum braid shielding complements foil by containing and preventing interference extend the useful life of the cable
from those lower frequencies.

performance and can greatly

Braid shielding helps maintain dc resistance

Foil shielding is very flexible but lacking in mechanical strength. Stress caused by installation or by twisting and flexing over time (like in an
aerial installation) will cause microscopic gaps to open in the foil. These “microcracks” degrade the electrical integrity of the foil and cause the
dc resistance of the cable to rise. Resistivity gets worse as the cable twists.

Strong, flexible braid shielding supports the foil and helps fight the formation of microcracks. The braid wires do not microcrack; they bridge
the gaps in the foil. Braid shielding keeps its integrity and delivers low and constant resistivity numbers even when twisting and flexing.

Braid shielding keeps attenuation low

Attenuation performance goes hand in hand with dc resistivity; high resistivity caused by microcracks in the foil will result in higher attenuation.
A history of 15,000 flexures can degrade a foil shield to the point where the calculated attenuation could worsen by 400 percent or more.
However, the robust nature of the additional braid shield keeps attenuation low.

Braid shielding keeps connectors connected
The additional strength provided by braid shielding gives connectors something to hold onto. In terms of pulloff force, both compression and
crimp-fitted connectors hold much tighter to cables with braid shields.




UTP indoor cable

Unshielded twisted pair (UTP) cables consist of two insulated conductors twisted together in a very precise fashion; four of these pairs are
then jacketed together into a cable. The angle and number of the twists acts like a shield and helps the digital signal stay robust over longer
distances. UTP is used inside buildings to distribute voice and data signals over relatively short distances.

Through advances in construction and materials, UTP cables have a much higher bandwidth (information carrying capacity) than their
telephone wire cousins. Most UTP cables are defined by a “category” or a performance designation. The categories are roughly determined by
the bandwidth, or information-carrying capacity, of the cable. Category 5 (a data cable rated at 100 MHz of bandwidth) is the most commonly
used type in residences. For higher data speeds and increased bandwidth, CommScope also offers Ultra II™ enhanced Category 5E (200 MHz)
and UltraMedia™ Category 6 (400 MHz) cables.

Maintaining the twist is essential, especially during connectorization
—the conductors must remain twisted right up to where they meet the
jack. The loss of just one twist can degrade the performance of the cable
so as to render it useless as a high-speed data cable.

24 or 23 AWG
solid copper conductors

polyethylene
insulation

UTP cables consist of three basic components:
4 twisted-pair

The conductor is 23 or 24 AWG solid bare copper; components
The insulation is usually a solid PE (foamed for UltraMedia) with FEP

used in plenum cables; and

The jacket is a riser-rated PVC or plenum-rated FEP or PVDF. Because PVC jacket

these cables are used indoors, pay special attention to the NEC rating of
the application.

Coaxial selection considerations—distance

Coaxial cable can be engineered for several levels of performance and cost-efficiency. For instance, a larger cable will carry a signal over a
longer distance; additional shields provide more protection from interference. Your first consideration, however, is the overall distance of the
drop. CommScope offers cables tailored for different distances:

QR® 320—these are our highest performance coaxial cables and are

Maximum attenuation @ 68°F
recommended for MDU usage (see Drop cable descriptions/specifications) @

or extremely long runs with their .071-inch (1.80-mm) copper-clad QR® 320 F11 series F6 series
aluminum center conductor. MHz dB/100' (dB/100m)

) ) ) 5 0.24 (0.79) 0.38(1.25) 0.58 (1.90)
F11 series cables—excellent-performing coaxial cables with a 14 AWG o 0.842.76) 096(3.15) | 1.60(5.25)
(1.63 mm) copper-clad steel center conductor. They are recommended for ’ ’ : : : :
use in runs of over 150 feet (45 meters). 83 1.07(3.51) 118(3.87)  1.95(6.40)

181

F6 series cables—these are made for shorter runs, with an 18 AWG (1.02- (F6 & F11 187) 1.60(5.25) 1.75(5.74) 2.85(9.35)
mm) copper-clad steel center conductor. They are recommended for use in 011 173 (5.68 190(6.23)  3.05 (10.00)

runs of 150 feet (45 meters) or less.

250 1.86 (6.10 2.05(6.72)  3.30(10.82
2.25(7.38) 3.55(11.64
installations. They are also available for residential and commercial indoor 350 205(738 2.42(794)  3.85(12.63

(

(
These cables are available in constructions for aerial and buried outdoor 300 2.04 (6.69
‘ (
(general, riser and plenum) usage. (

450 2.52(8.27 2.75(9.02)  4.40(14.43

(
( )
( )
( )
( )
( )
500 2.72(8.92 290(9.51) = 4.66(15.29)
( )
( )
( )
( )
( )

)
) (
) (
) (
400 238(781) | 260(853)  415(13.61
) (
Ask yourself three questions: ) (
) (

(
550 2.85(9.35 3.04(9.97) 4.90(16.08

what'’s the distance, what's the
600 298(9.78) | 3.18(10.43

(

environment and how much 750 3.34(10.96)  3.65(11.97) 5.65 (18.54
(
(

)

( )
shielding is needed? 865 3.62(11.88)  3.98(13.05) 6.10(20.01
1000 3.89(12.76) | 4.35(14.27) 6.55(21.49

5.10(16.73




Coaxial selection considerations—shielding and environment

Once you've determined which cable answers your need for signal over distance, you need to determine the type of cable you'll need for the
installation environment.

For areas of possible RF interference, (pager antennas or other visible problem as
outlined on page 6 (Coaxial selection considerations—distance), or if there is a history
of customer comments concerning interference from ham radios, etc.), consider
using a tri-shielded cable (foil/60 percent braid/foil) shield. The extra layer of foil RF protection at reasonable cost
provides additional protection against high-frequency RF signals at little additional

cost. Super-Shield (Quad) cables (foil/60 percent braid/foil/40 percent braid) provide

optimum protection against RF interference.

Tri-shielded cables offer excellent

For aerial installations, select a messengered cable (also called a figure-8 cable) with a polyvinyl chloride (PVC) jacket. The messenger wire is
a steel wire that is webbed together with the coaxial cable. This wire supports the coaxial cable—under no circumstances should subscriber
access coaxial be run without a messenger or lashed to a wire.

For buried installations, select a polyethylene-jacketed cable with MigraHeal® flooding compound to prevent moisture ingress in case of
damage. Article 830 considerations (see pages 16 and 34) make the use of cable pre-installed in conduit (CommScope’s ConQuest®) very
attractive.

For cables that transition from outside to inside (from the ground block to the inside connection), select a CATV cable for residential use, or
select a CATV or CATVR cable for commercial buildings.

For commercial installations, CATVR riser and CATVP plenum cables are required in certain circumstances. A riser-rated cable may be run
vertically between floors; plenum cables are designed for use in air-handling spaces, such as the area above a hung ceiling. General-purpose
cables (CATV) may be run horizontally within or along walls and in raceways—they cannot transition between floors.

For locations where salt or other aerial corrosives may be a problem, CommScope offers two aerial cable anti-corrosive treatments for braid
shields: BrightWire®, a dry treatment that chemically combines with metal components to protect against corrosion (and improve dc loop
resistance); and APD (amorphous polypropylene drop), a nonflowing polypropylene flooding compound.

QR" 320 series selection matrix (MDUs and very long runs)

This is a quick reference for QR 320 Series cables from CommScope. Answer the questions as you read along the diagram to arrive at the
construction code for the cable required for your application.

el S o520 cavi0) LR
oiried » R ol PE jacket
single family single family (requiring a very long run) N QR 320 JCAR PVC jacket

or MDU?

MDU (requiring a riser CATVR rating) S QR320JCAR CATVR

QR 320 cables have a unique welded aluminum strip shield for superior RF protection and a large center conductor for lower attenuation over
longer distances. We recommend them for use in MDUs.

Underground QR 320 cables use MigraHeal” flooding compound, which is applied under the jacket, making it suitable for direct burial.
MigraHeal floodant is designed to flow into damaged jacket areas, sealing this area and inhibiting corrosion.




F11 Series selection matrix (runs over 150 feet/45 meters)

This is a quick reference for F11 Series cables from CommScope. Answer the questions as you read along the diagram to arrive at the
construction code for the cable required for your application.

standard | _
Gewal i AREUAY I &8l PVC jacket
or high RF? .
s FI1TSVM-XX RaYeRcteth
high RF

it i F1160BEF
puried ctandord ~_— AL

Y

indoor or
outdoor?

PE jacket
><_or high RF? .
8 ‘ N F11TSEF PE jacket
<] high RF
2
standard
> CATVP
plenum andard~ IR
3 high RF
standard
commercial ~~_commercial standard F1160BVR NeTN\E
or residential or high RF?
? F11TSVR CATV-R

high RF

sfondord , pureeprery
general standard - CATV-Y
* or high RF?
= F11TSVV CATV-V
high RF

i F1160BVV CATV-V
stundurd_> 5

or high RF
BT
high RF

residential

A

The XX in the part number should be filled with the code for the anti-corrosion agent you'd prefer as follows: BW for CommScope’s dry
BrightWire®, or APD® for the more traditional APD flooding compound. All nonplenum high RF cables are tri-shielded (foil/60 percent braid/
foil); super-shield versions are available. Plenum cables are available only with super-shields.




F6 Series selection matrix (runs 150 feet/45 meters or less)

This is a quick reference for Fé Series cables from CommScope. Answer the questions as you read along the diagram to arrive at the

construction code for the cable required for your application: The XX in the part number should be filled with the code for the anti-corrosion
agent you'd prefer:

standard _—
O e P ke
or high RF?
s FOTSVM-XX Ry elflaeh
high RF

stondard pprera F: iock
pied oxviand I e oo

indoor or
outdoor?

» or high RF? S
|- - 1
$ high RF m e
£
standard
plenum R Sandand 2275K/2276K HeNLid
23 or high RF?
-
3 high RF
standard
commercial commercial standard F660BVR CATVR
or residential or high RF?
? F6TSVR CATVR
high RF
; S oo OO
E _ standard -
5 g or high RF?
W . > F6TSVV CATV-V
o high RF

standard " v
standard > CATY-
?

or high RF
- -
high RF

A

BW for CommScope’s dry BrightWire®, or APD® for the more traditional APD flooding compound. All nonplenum high RF cables are tri-

shielded (foil/60 percent braid/foil); super-shield versions are available. Plenum cables are available only with super-shields. A 90 percent braid
is available for 2276K.




F11 Series selection matrix for NEC 830 (runs over 150 feet/45 meters)

This is a quick reference for F11 Series cables that meet NEC 830. Answer the questions as you read along the diagram to arrive at the
construction code for the cable required for your application: The XX in the part number should be filled with the code for the anti-corrosion
agent you'd prefer:

standard .
i i g F1160BVM-830-XX g {effeta 0]
><._or high RF? )
4 F11TSVM-830-XX Ig"[efl. 'l
high RF

smnddrd“ F1160BEF-830
buried oriard g F1608er-830 UL
or high RF?
- »RAREE B BMU/BLU
high RF

plenum standard
2 or high RF?
- = 2287K BLP
g

standard

aerial or
buried?

indoor or
outdoor?

indoor

commercial commercial F1160BVR-830 QI

or resi;iemiui

standard
or high RF?

F11TSVR-830 QNS

high RF

standard, gy & w/BLX
general standard = il
or high R F11TSV-830 [NV
high RF

Sondan’ 1160BVV-830 J:Ik4
standard =
or high RF?
- 2 F11TSVV-830 W:ES
high RF

Y

residential

BW for CommScope’s dry BrightWire®, or APD® for the more traditional APD flooding compound. All nonplenum high RF cables are tri-
shielded (foil/60 percent braid/foil); super-shield versions are available. Plenum cables are available only with super-shields.




F6 Series selection matrix for NEC 830 (runs 150 feet/45 meters or less)

This is a quick reference for Fé Series cables meeting NEC 830. Answer the questions as you read along the diagram to arrive at the
construction code for the cable required for your application: The XX in the part number should be filled with the code for the anti-corrosion
agent you'd prefer:

standard ,
dartel i g F660BVM-830-XX I g effete 1]
><._or high RF? )
M F6TSVM-830-XX I{eRoE Y
high RF

smnddrd“ F660BEF-830 Q] BL
buried standard ' MU/BLU
" or high RF?
3 F6TSEF-830 BMU/BLU
high RF

LN 0 75/2276v BT,
standard
or high RF?
- 2 2227K/2227V RN
high RF

standard

aerial or
buried?

indoor or
outdoor?

indoor

plenum

standard F660BVR-830 QN:INUIS

or high RF?

commercial commercial

or fesi;iemiui

F6TSVR-830 NI

high RF

Standard e\ /BLX
standard
or bigh R F6TSV-830 [RNVR
high RF =

Srcam F660BV-830 BLX
standard z
or high RF?
s F6TSV-830 BLX
high RF

general

Y

residential

BW for CommScope’s dry BrightWire®, or APD® for the more traditional APD flooding compound. All nonplenum high RF cables are tri-
shielded (foil/60 percent braid/foil); super-shield versions are available. Plenum cables are available only with super-shields. A 90 percent braid
is available for 2276K.




UTP and fiber-optic cables

Two factors control the selection for UTP and fiber-optic cables; the speed of the network they will support and the NEC rating required by
the installation.

For UTP cables within the home, CommScope’s Category 5E UTP (product code UH58760) offers more than enough bandwidth for most
applications. These cables meet the NEC CMR (riser) designation.

If you are installing UTP in a commercial application (or require higher performance in a residential application), see the chart below:

commercial residential

riser
100 mHz sl > Y uH58760 [fONC
g 0590 eV

o= rciuL 315308'. riser or UH58780 CMR
(or higher ] 400 mHz plenum? e
performance Slenum

residential)

riser
400 mHz _ riser or UH5880 el
> plenum?
e
plenum

For fiber-optic cables within the home, we recommend a two-fiber interconnect with a riser rating using multimode fibers (construction code
R-002-1C-6F-FSDOR). A plenum version is available.

Planning the run

The time you take in examining the site prior to installation is well spent and can help you avoid problems later on. You need to be aware of
issues such as right-of-way (ROW), where you will tap into the span, the distance of the run and where you will attach and bond the cable at
the customer’s structure. Refer to page 6 (cable selection) to determine what cable to use based on distance or NEC 830 considerations.

Look for antennas to select cable shielding

A 60 percent braid/foil shield works for almost all CATV installations. If you are installing cable intended for a more active, two-way service
(internet, high-speed data), you should consider a tri-shielded cable. Cellular and pager towers produce radiation that tends to raise havoc with
CATV channels 19, 20 a.nd 2.1. Ham radio éerials may also signify a problem. Urban Whether the installation is aerial
zones (like southern California or metropolitan New York) have inherently high levels

of RF pollution. We recommend tri-shielded cables with a minimum of 60 percent or buried, a simple site survey now

id f ith high RF jons.
braid for areas with hig concentrations can prevent headaches later

Know your ROW (right-of-way)

The most direct route may not be the legal route. Make sure the route you're planning

runs ONLY over the customer’s property. Generally, you can follow a parallel path to power or phone lines. However, under no circumstances
lash your drop to any other cable.

Locate the tap
While most spans have taps located next to the poles, you may occasionally find a tap in mid-span. This may be helpful in avoiding ROW
issues.

Select your attachment point for ease of bonding and access

NEC 820 specifies that coaxial cable must be bonded, preferably with the electrical. Therefore, try to attach the cable to the wall or corner
nearest the meter. If that can't be reached, an exterior cold water pipe (if the plumbing throughout the building and back to the main is entirely
metal) or an existing ground rod will do. If these are impractical, you will have to hammer in a ground rod. In most cases, you will be selecting
the cable entry point into the building; however, if the NIU is already in place, try to attach your cable as close to it as you can, keeping
bonding considerations in mind.




Attachment examples for aerial installations

The top example shows a pretty straightforward installation. 1 8
The electric meter is on the opposite side of the building
from the span, so attachment near the the cold water tap is
acceptable.

]

1

)

: A cold water tap
. . | N electric meter
The middle example shows that the most direct route would !

1

trespass on neighboring property. Therefore, the drop \
should be run along the span and then angle to the building, :
eventually running toward the meter and then back to the
point of entry. Be sure to check mid-span; it is possible that
there may be a tap there because a pole was there at one time.

3 point of entry

The bottom example is a tough call. It's marginally shorter to
attach near the point of entry, run to the meter for bonding
purposes and double back to the point of entry.

span right-of-way

In all cases, check your local code
requirements and system design
specifications for your prescribed

bonding requirements. E

Aerial installation/messenger (figure-8) cable

For best efficiency and lowest cost, aerial installation is generally preferred. However, local or subdivision codes sometimes require that utilities
be installed underground. There are times the customer may want the cables hidden for aesthetic reasons. In these cases, see page 16 (buried
installation) for instructions on buried installations.

A typical installation is shown below. A continuous length of cable runs from the tap to the attachment point and continues to the grounding
point, called a ground/bond block. A second cable continues from the ground block through the point of entry to a termination point within
the structure.

Article 830 considerations

Some systems use coaxial or UTP cable to carry power as well as signal to

the NIU (network interface unit—sometimes called a NID/network interface
device). When installing powered coaxial cable (carrying up to 150 volts), pay
special attention to the cable-to-earth distance as shown in the diagram below.

Tech tip: when pulling and hanging cable, avoid twisting,

scraping, stepping on or crushing it

NEC 830 also requires that cable attached to the building within 8 feet (2.5 meters) of grade must be placed within conduit, raceway or some
other approved cable guard.

NIUs and ground blocks
NEC 830 installations will terminate at an NIU. Most NIUs have built-in connections that must be grounded at the meter or other approved
point. See page 20 (Attaching to the NIU—the 8 foot rule).

- -
messenger cable et - i
Ml R ‘--...-____- __.__...-_-" LF:qoernlj\ook
: attachment point . i
; (P or G hoold 9.5' (2.89m) above sidewalks
! 'egfc;“:al;nefer 11.5 (2.5m) above grass and driveway
. X approved 15.5' (4.72m) above sireet
ng“d'”%F’ﬁfS ground point) 22' (6.71m) above pools
14’ (4.27m) above diving platforms

e




Pull the cable, separate the messenger

Set up your cable pack or A-frame beneath the tap. Take the cable end and
walk toward the attachment point. Don't let the cable kink, scrape, tangle or
get hung up as you walk - it may deform the cable and cause transmission
problems later.

Tech tip: always pull more cable than you think you'll
need

Keep pulling cable after you reach the attachment point. Remember, you need to have enough cable in hand to run along the soffit or

foundation line of the building to reach the grounding point.

Go back to the reel and pull enough extra cable to reach the tap. Cut the cable at the reel.

grounding block g
or NIU 5]

excess cable

excess cable e

Separate the messenger from the coaxial cable

Use your side cutters to start a split in the webbing between the
messenger and the coaxial cable. Take the messenger in one hand and
the coaxial in the other and smoothly pull your hands apart to split the
webbing. Pull across the webbing (a scissors pull) instead of pulling the
webbing directly apart.

Connectorize the cable
Attach the connector per the instructions on page 26 (connectorizing
braid-shielded coaxial cable).

Attach the messenger to a drop clamp

1. Separate the messenger wire from the cable using the 90° (scissor) pull
of the messenger and the cable, separating the length of messenger wire
needed to make the wrap; about 15 to 18 inches.

Note: Never use the drop clamp, a knife, or other sharp
tool to separate messenger and cable.

2. Fit the cable and messenger wire into the drop clamp as shown, so the
clamp bail is between the two.

3. Pull the messenger wire around the center of the bearing surface as
shown, toward the rear or drop-side of the clamp.

4. Serve the messenger wire through the messenger wire slots and begin
the wrap about the clamp body, as shown.

5. Continue the messenger wire wrap for two full turns.

6. Serve the messenger wire through the bottom messenger wire slot, as
shown, to the drop-side of the clamp and cut the excess wire away, or
ground it to the strand.

C a
C»

l:h(_s mj-> --2ﬂ[.6m].--‘

CommScope does not recommend the use of the 2-4-4 method or other methods of tying off the messenger around the cable. Studies have

shown that the cable’s impedance will change and worsen with loading.




Connect the coaxial to the tap

The cable should be connectorized per the instructions on page 26. Some systems like to protect the connection with a shield (a physical
covering to protect against tampering). Place that over the connector now—you will require an F-connector tool to tighten the connection.

With the messenger secured to the span, screw the connectorized cable into the tap hand-tight. Using a torque wrench, tighten the connector
to 30 Ibs/in. If you don't have a torque wrench, twist the connector an extra 1/4 turn with your wrench or F-connector tool to seat it. Cover
the connection with a boot.

You should have about 2 feet (60 cm) of cable between the tap and where the cable joins the messenger. Along with the ease of handling this
provides, this extra cable will be very useful if you ever need to re-connectorize the cable.

Store this cable by forming a loop of about 6 inches (15 ¢cm) in diameter. Make sure the diameter of the loop is no smaller than 10 times the
outer diameter of the cable. Use cable ties to form and secure the loop to the span.

Attach an identification tag to the cable.

Attach the cable to the residence

Using a ladder or a lift truck, climb up to the attachment point and screw or drive the P-hook or Q-hook into the residence. Use an insulated
hook if you are bringing in powered service per NEC 830. A good attachment point is the corner of the house under the soffit. NEVER attach
to an antenna, rain gutter, chimney, power mast or lightning rod. The hook should be parallel to the ground.

sag should be 1% of
the length of the drop

e

—

50" drop = 6" sag
100" drop = 1 foot sag
100 meter drop = 1 meter sag

use an insulated hook °

for NEC a'39““:"&\,' The attachment point should not be any closer than 4 inches (10 cm) from a telephone cable

¥e) or 1 foot (30 cm) from a power line. Make certain you meet all clearance requirements.

Taking the cable in hand, climb up to the attachment point. Pull the cable taut until the sag is
1 percent of the overall length of the drop (examples: for a 100 foot run, the sag should be

1 foot; for a 50 foot run, the sag should be 1/2 foot). Use your hand to mark the place on
the cable where the cable and the hook meet while maintaining proper sag. DO NOT pull the
cable through the hook or attach it to the hook.

Select a point on the cable at least 1 foot (30 cm) beyond where the cable and hook would
|‘>1 it (.3 m)—=] meet. Using side cutters, cut the messenger wire, being careful not to nick the jacket of the

coaxial cable. Pull the messenger and the coaxial apart to produce over 1 foot (30 cm) of
/@— messenger. Shear, don't tear, the cable (see page 13).




Run the cable to the grounding block or NIU

Using the 2-4-4 method described on page 15, attach the messenger wire to the hook (or use a messenger wire clamp). Strip the remaining
messenger wire from the coaxial.

Route the cable from the attachment point to the grounding block or the entry point for the NIU. The path should follow the architectural
details of the residence, running down at the corners and across at beams and seams in the siding.

Use cable clips to attach the coaxial to the house. A variety of screw-in or nail-in clips are available for wood and masonry. Special snap-in clips
are available for vinyl and aluminum siding. Never staple coaxial cable. Stapling will deform the dielectric and may damage the shield; in either
case, a loss of performance will result and you will have to replace the cable.

Place your first clip so as to allow for a small drip loop. Then place the

clips about every 3 feet (1 meter) for vertical runs and no farther apart 18" (1/2 meter) max
than 18 inches (.5 meters) on horizontal runs. [+—herizontal—]
Make sure you do not kink or bend the coaxial cable tighter than e e

the recommended bend diameter (usually 10x its outer diameter—

check your cable specs to be certain). All coaxial connections to the 5 T
grounding block or splitters must be horizontal. E_
g8
5.8
If connecting to a ground block, proceed to page 19 (attach the f §

cable to the ground block/aerial installation). If connecting to an NIU, I
L]

proceed to page 20 (attaching to the NIU—the 8 foot rule).
. ground | ' '
For NEC 830, use an insulated block
hook for attaching the .I, 4.:

messenger wire ground wire

le—
¥

Buried installation

Underground service has become popular in many developments and subdivisions. Broadband services are brought in by buried cable, and
accessed by pedestals which are usually at the property line.

While the easiest way to run the cable is to trench or plow in a burial-grade coaxial cable to a minimum depth of 12 inches (.3 m), burying
cable preinstalled in conduit is a far better method. Cable in conduit (CIC) offers greater physical protection against environment, abrasion,
rocks, etc., than direct burial, which can prolong the life of the cable. And, should the cable ever fail, it can be replaced without digging up the
yard. CIC of 1/2 inch (13 mm) to 3/4 inch (21 mm) is recommended. If you are directly burying cable without using conduit, you should use
an 18 inches (45 cm) length of it to protect the cable 6 inches (15 cm) below and 12 inches (30 cm) above grade where it emerges next to the

residence.

Article 830 considerations
Systems that use coaxial cable to carry up to 150 volts of power (as well as signal) to an NIU fall under NEC 830 regulations. Pay special

attention to the buried cable depth as shown in the diagram below. Note that CIC (HDPE conduit) doesn’'t need to be buried as deeply as
direct burial installations.

Although NEC 830 permits the use of metal conduit, CommScope does not recommend its use. Problems with rust, water migration, and
potential damage to the cable jacket due to cutting and scraping during installation are possible results of using metal conduit. Frozen water
will crush cable in a metal conduit, but HDPE conduit will allow the ice to expand and save the cable.

NEC 830
direct buriol| HDPE duct
generally 18" (.45m) | 12" (31m)
: 12°(31m) | 6" (15m)

trench below 2" of concrete
corldu:t must be eleciric meter vndler building (rocewcy onb) 0 g
u Bdh;rum upd!o {ur ofher under a 4" concrete slab/no vehicular traffic  12° (31m) | 4 (11m)
1 185 bebir ¥ H gmund poin) one/two family dwellings, driveways  12* (.31m) | 12" (31m] paclesinl
grade —
—_— ﬁ | .
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Plowing installation notes

Direct burial cable and cable in conduit (CIC) may be installed by trenching or plowing. When plowing, select a plow chute with a bend radius
no smaller (and preferably larger) than the minimum bend radius of the cable or CIC you are installing. The chute width should be at least 1/2
inch (1.25 cm) larger in diameter than the cable/CIC.

At the pedestal, dig a trench deep enough and at least twice the length of the plow blade/chute for the plow blade to enter it comfortably. A
similar trench should be dug near the attachment point at the residence. The cable/CIC may pay-off from the front of the walk-behind plow or
from a stationary reel along the route.

Carefully pull enough cable/CIC through the blade to comfortably allow for connectorization. Once the blade is completely in the ground,
manually feed the cable/CIC into the plow blade.

In the walk-behind plow method, pay the cable/CIC over the top of the reel. Do not use reel brakes. In the stationary reel method, pull the
cable/CIC end from the reel to the starting trench. With CIC, make sure both ends of the conduit are capped.

grounding block

or NIU .

attachment point cable/CIC
g pedestal

receiving pits

Trenching installation notes

The trench should be dug as straight, level and as rock-free as possible. Avoid tight curves. If there are rapid grade changes, and you are
installing CIC, use back-fill to support the conduit. Taking into account NEC 820 and 830 considerations, dig the trench to correct depth.

Mount the reel so that pay-off is underneath toward the direction of the pull. If using CIC, make sure the conduit is capped.

Pull enough excess cable to permit easy installation at the attachment point and enough to reach a few feet beyond the pedestal. When in
doubt of the exact length, always play out more than you think you will need.

grounding block
or NIU Q g~ coble/CIC pedestal

eXcess B— :E g
cable/CIC E excess cable/CIC .
proposed trench




Pedestal preparation

Plowing

Dig a receiving pit to the depth required by either NEC 820 or 830, depending on your application (between 12 and 18 inches (30 and 45
cm) (see page 17). The pit should be about 6 inches (15 cm) wide and 18 inches (45 c¢cm) long and run in the direction of planned line of the
installation. The plow blade should be able to fit easily inside it.

Feed your cable or CIC through the plow blade and run it to the bottom of the pit and up through the pedestal base. The rule of thumb is to
leave at least 10 times the outer diameter of the cable for easy connectorization and leaving some spare cable for connector replacement. If
using CIC, tamp some dirt in as backfill support for the curve of the conduit.

If you are using CIC, keep the end capped until you've initially placed the cable. Use a ratchet shear (such as the Reed RS#1) to trim off the
excess conduit. Fill the conduit end with a watertight sealing foam.

Trenching
If trenching, unreel your cable or conduit as shown on page 17. The only difference is that you will not need a receiving pit, as you will already
have the trench dug.

leave 10x OD of cable
for connectorization

-

pedestal with

cover removed

trim conduit here
to expose cable

trench depth varies RE—
depending on receiving pit for plow

use of cable or CIC 18 in (45 cm) backfill under

. and MEC 830 considerations v ¢ conduit bend
— - ——

Running the cable and connecting the drop at the pedestal

Plow to the residence

If you are plowing in the cable or CIC, make sure you have dug a receiving trench to the attachment point of the residence. Run the plow along
your planned route to the attachment point. Remember that, for NEC 830 considerations, cable not in conduit must be buried at a depth of 18
inches (45 cm). You may not be able to run the tractor directly to the attachment point; if not, dig a larger receiving pit.

Trench to the residence
If you are trenching the installation, dig a trench of correct depth from the pedestal to the attachment point on the residence (see chart on
buried installation overview).

Connectorize and attach the cable

After the cable has been placed, connectorize the cable per the
instructions in the Coaxial connectorization section. Once the cable is make loop of 10x of cable OD
connectorized, attach it firmly to the tap. Leave a loop of cable 10 times to allow for expansion
the outer diameter of the cable to allow for expansion and to leave i
extra cable should reconnectorization ever be required. Use the sealing
sleeve to protect the connection from moisture.

secure cable
with cable tie

seal the opening
of the conduit
_—

Attach an identification tag to the cable. This is especially important if
there are multiple taps at the pedestal. Use a cable tie to secure the
lower part of the cable to the pedestal in order to keep the cable out of
any dirt or water. If you are using conduit, seal the end of the conduit
with either a waterproof expanding foam or with a duct cap. Once the
cable is connected and the connections sealed, close the pedestal.




Attach the cable to the residence

Plow installation
Unreel the cable/CIC by hand until you have more than enough to reach the attachment point. Always err on the side of having too much
cable.

If you have installed CIC, determine how much conduit you need to reach the attachment point. Using a ratchet shear, cut off the excess
conduit to reveal the cable. Attach the conduit to the wall by using U-clamps. If you are not using CIC, use an 18-inch (45 cm) piece of HDPE
or PVC conduit to protect the cable where it exits the earth. Place the conduit over the cable and run it down to the trench. Secure the

attachment point ; P .
—— 18 in. (45 em) of conduit (if net using CIC)

or NIU 12 in. (30 em) above grade destal
6 in. (15 cm) below grade o

conduit to the wall with U-clamps so that 6 inches (15 cm) of cable is below grade and 12 inches (30 cm) is above grade. Seal the end of the
conduit with either a waterproof expanding foam or with a duct cap.

Some installers favor an enclosure on the wall for the attachment point. If so, run enough conduit so as to touch the base of the enclosure,
connecting the conduit using the enclosure manufacturer’s instructions.

If connecting to a ground block, proceed to page 19 (Attach the cable to the ground block/aerial installation). If connecting to an NIU, proceed
to page 20 (Attaching to the NIU—the 8 foot rule).

Attach the cable to the ground block/aerial installation

NEC Article 820 states that the ground block should be attached to the wall as close as possible to the electrical meter. Both the ground wire
and the coaxial cable connections should run horizontally. The grounding wire should be as straight as possible.

The preferred bonding method is to attach the ground block’s bonding wire Tech tip: test the bond with a voltmeter to ensure it's
to the electrical meter ground wire with a wire not less than 14 AWG in properly connected

size. For recommendations regarding ground wires sizes, please refer to the
National Electric Code (NEC 820-40) or your local building code. If bonding the
ground block to the meter is not possible, you may bond to an exterior metal cold water pipe running into the earth. As a last resort, you may
drive an 8-foot ground rod into the earth and attach the bonding wire to that, but you will need to ground ALL of the grounds of the residence
to that rod.

Special circumstances for mobile homes

Bond mobile homes at the electrical service tap. If there is no service tap, you
may bond to the frame of the mobile home using a wire no smaller that 12 AWG.
NEVER bond to the siding of a mobile home.

Connectorize the cable and form a loop
Once the bond is attached, cut the coaxial cable so you have a sufficient amount

ground § block
to reach the ground block comfortably plus about another 1 foot (30 cm). I
Connectorize the cable (see page 14) and attach it to the ground block. Then form *! J— bondin
¥ [}
a 6-inch (15 cm) diameter loop and secure it with a cable tie. This extra cable will " (15 cm) wire dagmp
be useful if you ever need to re-connectorize the cable.




Run and attach the cable to the ground block/buried installation

NEC Article 820 states that the ground block should be attached to the wall as close as possible to the electrical meter. Both the ground wire
and the coaxial cable connections should run horizontally. The grounding wire should be as straight as possible.

The preferred bonding method is to attach the ground block’s bonding wire

to the electrical meter ground wire with a wire not less than 14 AWG in

size. For recommendations regarding ground wire sizes, please refer to the
National Electric Code (NEC 820-40) or your local building code. If bonding the
ground block to the meter is not possible, you may bond to an exterior metal cold water pipe running into the earth. As a last resort, you may
drive an 8 foot ground rod into the earth and attach the bonding wire to that, but you will need to ground ALL of the grounds of the residence
to that rod.

Tech tip: test the ground with a voltmeter to ensure it's
properly connected

Special circumstances for mobile homes

Bond mobile homes at the electrical service tap. If there is no service tap,
you may bond to the frame of the mobile home using a wire no smaller
that 12 AWG. NEVER bond to the siding of a mobile home.

»J 6" (15cm)
Connectorize the cable and form a loop ground i _‘I
Once the ground is attached, cut the coaxial cable so that you have a block i:!: ¥ bonding
sufficient amount to reach the ground block comfortably plus about r w\ cable fie wire clamp
another 1 foot (30 cm). Connectorize the cable (see page 14) and attach mﬁ
it to the ground block, Then form a 6-inch (15 cm) diameter loop and p——
secure it with a cable tie. This extra cable will be useful if you ever need
to re-connectorize the cable. U-clamp gr==m

e

Attaching to the NIU—the 8 foot rule

NEC Article 830 covers the installation of cable from the tap to the connection of the NIU. NEC 830-rated cables supply the voltage that
powers the NIU. The NIU then distributes the various signals coming in over the drop (CATV, internet, telephone service, etc.) onto the
preferred cable and connections that branch from the NIU throughout the residence. These interior cables (NEC 820 coaxial, NEC 800 twisted
pair, NEC 770 fiber optic) carry very low, if any, voltage.

Page 13 (aerial installation) and page 15 (buried drop installation) discuss the distances required for a safe installation of NEC 830 cable and
service to the residence.

The 8 foot rule

NEC 830 requires that powered broadband cables that are attached to a building within 8 feet (2.5 meters) of the finished grade must be
protected by molding or conduit. If you 