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Like most of today’s telecommuni-
cations carriers, Buckeye Cable-
System of Toledo, Ohio, found 

itself facing an ever-expanding array of 
real and potential competitors, running 
the gamut from new wireline competi-
tors to innovative Internet program-
ming options. As they often do, these 
new competitive pressures prompted 
Buckeye to consider new ways to differ-
entiate itself in the market. 

Already a formidable competitor 
with a modern HFC network, an ag-
gressive presence in business services and 
a robust offering of video, Internet and 
telephone services, Buckeye concluded 
that a fiber-to-the-home offering – with 
its potential of much faster upload and 
download speeds, greatly expanded 
video options and superior uptime – 
seemed like the natural answer. How-
ever, the high cost and risk of deploying 
fiber through existing neighborhoods 
made Buckeye pause, until the company 
heard about Kabel-X technology.

A No-Dig MethoD
The Kabel-X cable extraction process 
was invented in Austria. It is marketed 
in North America by Kabel-X USA 
LLC, a privately held Florida company. 
The system allows network operators 
such as Buckeye to convert existing, 
buried cables to optical fiber with-
out trenching or boring in a fraction 
of the time required for conventional  

A New Fiber Deployment 
Technique for Brownfield 
Conversions

The Kabel-X process involves extracting old 
copper cores from existing cables and inserting 

new fiber in the old cable sheaths.

placement methods. Instead of rolling 
heavy machinery through the backyards 
of their customers, digging up their 
yards and disrupting their lives, compa-
nies using the Kabel-X process connect 
small, quiet electric pumps to existing 
cables, extract the old copper or alumi-
num cores and insert new fiber in the 
old cable sheaths.

outer sheath. When the fluid is brought 
up to pressure, it squeezes the core to a 
smaller diameter so it can be pulled away 
from the surrounding sheath. Loosened 
and lubricated by the Kabel-X fluid, the 
core is then extracted easily, leaving the 
empty sheath in place.

The process works on almost any 
telecommunications cable and on some 
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Using Kabel-X technology, Buckeye CableSystem in Ohio upgraded a neigh-
borhood from hybrid fiber-coax to fiber to the home in record time. 
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It’s like magic – almost. Actually, it 
is more like physics with a little chemis-
try mixed in.

Even though outside-plant cables 
are not intended to be disassembled in 
the field, the Kabel-X process does just 
that. Kabel-X certified technicians direct 
a nontoxic, nonflammable, nonhazard-
ous fluid into the small space between 
the cable’s soft inner core and its hard 

power cables as well. In general, the stron-
ger the outer sheath, the higher the pres-
sure that can be applied inside the cable 
and the faster the process works. More 
compressible cores extract more easily 
than cores filled with incompressible 
jellies and water-blocking compounds. 
Harder, less compressible cores require 
higher pressures than softer ones. In the 
case of large, lead-sheathed telephone 
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cables, which have soft inner cores but 
weak outer sheaths that can withstand 
relatively little pressure, a 500-foot span 
of cable between manholes can take a 
couple of hours to extract. By contrast, 
500 feet of P3-type coaxial cable can be 
extracted in 10 minutes or less.

There are other variables as well. Pulp-
insulated telephone cables require fluids 
that can coat and lubricate their paper 
wrappers without damaging the paper 
itself. Hard-line coaxial cores, with no 
separate layers to seal their foam cores, 
require fluids that can creep between 
the core and the outer sheath without 
soaking into the foam. Cables without 
welded-ring outer sheaths – including 
flooded telephone cables and braided-
sheath coax drops – require different flu-
ids and special low-pressure regimes. 

Some cables lend themselves well to 
simple mechanical attachments; others 
require that steel fittings first be glued 
to the outer sheath before hydraulic 

couplers can be attached. The ideal fluid 
selection, connection process, pressure 
regime and extraction process is differ-
ent for each type and size of cable. 

CustoMiziNg the ProCess
Kabel-X USA maintains an extensive 
inventory of cable design data and test 
results and has formulated fluids, core 
isolation techniques and pressure re-
gimes to extract the cores of most com-
mon telecommunications cables. Sample 
lengths of less common cables are sent to 
the Kabel-X Operations Center in Da-
vie, Fla., where a team of expert techni-
cians develops recipes for optimal results 
and fine-tunes the Kabel-X fluids and at-
tachment hardware to speed the extrac-
tion process. For larger jobs, the Kabel-X 
team can even tweak fluids and recipes 
in the field as job experience dictates.

Though the science behind the 
Kabel-X process is fairly complex, the 
implementation process is very simple. 
In the field, a Kabel-X trained and cer-

tified technician following a Kabel-X 
recipe attaches a special hydraulic fitting 
to a prepped coax or twisted-pair tele-
phone cable, then connects the fitting 
to a Kabel-X pump and fluid flow me-
ter. The technician pumps the specified 
proprietary fluid into the cable core and 
brings it to the correct pressure, loosen-
ing the core from the cable sheath. Then 
the core is extracted, leaving behind the 
metal turnplate and outer cable sheath, 
which are used as a conduit. Using pull 
strings or cable-blowing technology, the 
technician inserts a new fiber cable core, 
or even a complete new cable, into the 
conduit. In a matter of minutes, an old 
cable becomes a new one. 

Compared with other methods of 
placing underground fiber cable, the 
Kabel-X process requires far less field 
engineering, needs less detailed design 
work, consumes less on-site construc-
tion time and practically eliminates site 
restoration. As a result, the process is 

   
The BrightPath splitter

Bringing the cable up  
to pressure The coax core being extracted from the sheath

The coax core being extracted from the sheath
The coax core being coiled  
after extraction

Bringing the cable up  
to pressure
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much faster and much more economi-
cal than conventional overbuilding. As 
a bonus, because the process reuses ex-
isting cables and discourages wasting 
precious natural resources, it is environ-
mentally friendly. It is not a coincidence 
that the Kabel-X logo is green.

Kabel-X customers can save an es-
timated 40 percent to 70 percent of 
cable replacement costs using Kabel-X  
extraction. These enormous savings 
stem from eliminating the need to re-
engineer cable routes, to bore or cut and 
restore neighborhood lawns and streets 
and to repair the collateral damage that 
occurs so often in the course of burying 
new facilities. 

The speed of the process also appeals 
to system operators. A two-person crew 
can convert more than a mile of coax 
cable to fiber in a day, making it possible 
to consider the conversion of an entire 
neighborhood from coax to fiber in a 
single night. Instead of costly, long-lead-
time system redesigns, Kabel-X custom-
ers can upgrade areas as small as a single 
node to FTTH technology in a matter 
of days, working from the existing ped-
estals, with no need for cable locates, 
permits or new rights-of-way. 

This potential for almost instanta-
neous upgrades adds a whole new di-
mension to considerations of competi-
tive response and is what ultimately led 
Buckeye to turn to Kabel-X for its fiber 
conversion needs. 

BuCkeye’s PiLot DePLoyMeNt
Once Buckeye’s technical team learned 
that it could deploy fiber in existing 
neighborhoods without trenching, di-

rectional boring, cutting streets or gener-
ally annoying its customers, at a fraction 
of the cost of traditional construction 
methods, the company decided on a 
pilot project to provide fiber directly 
to the 160 homes in its Carrington 
Woods neighborhood near Toledo, us-
ing a modified version of CommScope’s 
BrightPath FTTH distributed-splitting 
architecture. 

Carrington Woods presented Buck-
eye and Kabel-X with a perfect demon-
stration environment. The neighborhood 
layout was ideal for the BrightPath solu-
tion, and old coax facilities still in place 
from an earlier rebuild gave Buckeye 
and Kabel-X plenty of opportunity to 
experiment with a variety of coax types 
and sizes, different fiber cable configura-
tions and different fiber cable placement 
methods without disrupting service to 
existing customers.

The old cables were mostly located 
on front lot lines and had a significant 
number of splices and cut or damaged 
points. Buckeye was eager to see whether 
the Kabel-X technology could work with 
less-than-perfect facilities and whether 
the resulting pathways would permit 
economical fiber placement and splicing 
arrangements. Buckeye also wanted to 
see how the emptied-out cable sheaths 
would stand up to the cold, wet Ohio 
winters.

Kabel-X trained and certified Buck-
eye’s local contractor, Metro Fiber and 
Cable Construction Company; pro-
vided Metro with the necessary ex-
traction equipment and fittings; and 
supplied the proprietary KX-40 fluid 
specially formulated for P3 coax cable. 

By connecting the cable to the pump at 
each pedestal, Metro Fiber technicians 
were able to remove the core from more 
than 17,000 feet of cable in less than 
two weeks with minimal impact on the 
community. With only one exception, 
every section of the cable core came out 
when pumped and every defective spot 
was found and fixed. I’ll tell you more 
about the problem section later.

WeLL, Almost No DiggiNg
Some digging was required, of course. 
Although the Kabel-X process is ex-
tremely reliable, it does require that 
a reused cable have a sheath that can 
withstand some pressure and a core that 
can provide a pathway for the Kabel-X 
fluid. Old buried repairs, flat spots, cuts 
and even missing cables present unique 
problems. Fortunately, we in the tele-
communications industry have seen 
all these potential showstoppers many 
times before. 

Most of the digging involved finding 
the sections where the old cable had been 
cut off and the old pedestals removed. 
Sometimes neither end of the cable was 
available for attachment, and there were 
a number of old cables in the ground. 
Locating the correct cable ends was the 
hardest part of the whole process. Once 
technicians found them, they pieced 
out the cut-off cables and brought them 
back into the pedestals.

When the Kabel-X process reaches 
a hidden splice, fluid flow in the cable 
stops. Fortunately, the injection of the 
Kabel-X fluid into the core dramatically 
changes the electrical characteristics of 
the coax cable, and simple time-domain 
reflectometer (TDR) measurements can 
quickly pinpoint the exact distance to 
the splice. Once the splice is dug up, re-
attaching the Kabel-X pump takes only 
a couple of minutes, and the extraction 
process moves on as before. When the 
core is out, the old splice connector is 
replaced with a new, hollow one. 

Flattened and damaged sections are 
resolved just as easily. Serious dents, 
kinks and cut cables are best found 
with the TDR and fixed before pump-
ing. Leaks, on the other hand, usually 
show up the same way splices do – when 
the fluid fails to progress beyond them. 

In most cases, the Kabel-X process requires 
no digging – which is one reason it cuts cable 

replacement costs by 40 percent to 70 percent. 
However, to be reused, a cable must have a 
sheath that can withstand some pressure. 

Damaged and missing cables present problems 
that require extra work.
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Although Buckeye had several possible 
methods of replacing short bad sections 
at Carrington Woods, it finally decided 
to replace all damaged sections with 
new coax outer sheath so the mainte-
nance team would be able to locate the 
cables in the future. 

All in all, about 40 feet of cable were 
replaced, mostly in sections of about 2 
feet, which were used to piece out the 
cut-off ends. One long section of about 
25 feet was replaced where the cable had 
been crushed by large rocks that had 
been laid on top of it when it was origi-
nally placed. That one repair location, 
with 30 feet of open trench, was such an 
anomaly on the Carrington Woods job 
that technicians jokingly called it “the 
Grand Canyon.”

Buckeye tried a variety of splice repair 
fittings at Carrington Woods, includ-
ing simple bronze compression fittings. 
In the end, however, the tried-and-true 
straight splice cable connector, modi-
fied to create an open internal pathway, 
and standard heat-shrink tubing proved 
the fastest and most satisfactory repair 
method. In general, Kabel-X recom-
mends using the tools, equipment and 
procedures that are most familiar to op-
erators, because those methods require 
the least new training and equipment. 

A DiffiCuLt situAtioN resoLveD
About that section that wasn’t removed: 
It was a difficult situation. A 300-odd-
foot section of the old cable, viewed on 
the TDR before pumping, showed at 
least three, and possibly four, potential 
trouble spots. Even worse, this particu-
lar cable swept gently around a corner at 
a busy intersection, deep into the per-

fect landscaping of a beautiful corner 
lot. Buckeye, Metro Fiber and Kabel-X 
technicians were absolutely certain that 
all the troubles could be cleared, but 
they were even surer they didn’t want to 
dig holes in that showplace lawn.

Instead, they changed cables. An 
even older section of P3-750 cable, 
which predated the P3-500 that was 
being updated, followed the same path 
and was in great shape. Problem solved. 
Buckeye’s great landscaping team dug 
up the ends of the 750, the Metro Fiber 
team cleared out the core and the work 
moved on as before. Cable is cable, es-
pecially when it is made into conduit. 
Buckeye found once again that its old 
cables, long abandoned, had tremendous 
value as pathways for new fiber. 

Push or PuLL?
Buckeye had originally planned to use 
pull strings, blown into the hollowed-
out coax, to pull in the new fiber cable. 
The solution was simple, and everyone 
was certain it would be successful. But 
pulling the new fiber cable by hand 
from pedestal to pedestal seemed a little 
primitive after watching the cores fly-
ing out of Buckeye’s coax. Even worse, 
there is always a risk of pulling the new 
cable too hard, damaging the delicate 
fiber core. So Buckeye decided instead 
to blow in the new cable, using cable-
jetting technology.

To develop a method for Buckeye to 
blow in the new cable, Kabel-X experts 
used the 2,600-foot outside-plant test 
bed located near the Florida Operations 
Center. The test bed is equipped with a 
variety of cable types and pedestal spac-
ings where Kabel-X experiments with 
different cable configurations and sizes to 
provide the best advice for customers. 

With the help of industry experts 
from cable-jetting equipment suppliers, 
and with samples of cable provided by 
several cable manufacturers, Kabel-X, 
Metro Fiber and Buckeye formulated 
and field-verified methods and proce-
dures to quickly and easily blow the new 
fiber cable into Buckeye’s coax. When 
it came time to place Buckeye’s cable in 
Carrington Woods, the process was well 
understood.

After removing the cable core, the 
Metro Fiber technicians used loops of 
1/2-inch HDPE innerduct and airtight 
fittings to temporarily join the indi-
vidual spans at each pedestal, creating 
much longer continuous lengths of  
hollowed-out cable. Then they blew 
foam cleanout plugs through the cable 
with jetting lubricant to clean and lubri-
cate the pathway. Finally, using Sherman 
& Reilly Microjet equipment, they jet-
ted a complete, new, outside-plant-rated 
fiber cable from AFL through the newly 
created conduit in pushes of up to 2,500 
feet, looping up and down through as 
many as 10 pedestals at a time. When 
the cable blowing speed slowed, they 
laid out the cable in figure eights on the 
ground, set up the Microjet at the new 
location and resumed placement. No 
additional splice points were introduced 
into the cable, and no sections were 
damaged in placement.

The only real delay in the blowing 
process came right at the beginning. 
Over the winter, a short section of the 
empty coax was damaged when another 
utility undertook a repair. The workers 
who repaired the damage weren’t famil-
iar with working on hollow coax, and 
technicians had to dig up the repair spot 
and reconnect the conduit. Oops! At 
any rate, Buckeye had its answer about 
the viability of empty coax: no water 
accumulations, no freezing and no col-
lapsed ducts.

Once the cable was in place, the 
Metro Fiber technicians began prepar-
ing it for splicing. Working backwards, 
pedestal by pedestal, from the far end of 
each cable leg, they split off the tempo-
rary innerduct loops, pushed out loops 
of fiber cable for each location so the 
break-out fiber work could be done in 
a trailer or splicing tent and sealed the 
ends of the conduit. Then they installed 

Kabel-X, Buckeye CableSystems and the 
construction contractor experimented with a 

variety of methods for blowing fiber cable into 
the sheath from which old coaxial cable had 

been removed. The process they developed used 
Sherman & Reilly Microjet equipment.
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the BrightPath terminal equipment and 
began the cutover to the new system.

Buckeye’s savings on this deploy-
ment were significant compared with 
traditional construction methods such 
as trenching and directional boring. By 
minimizing disruption in the commu-
nity, Buckeye created no ill-will among 
its customers or local authorities, which 
was also important. The new system has 
been extremely well received by Buck-
eye’s Carrington Woods customers.

“We see the Kabel-X technology as an 
innovative tool that will allow us to cost-
effectively deploy a fiber-to-the-home 
architecture in areas currently served by 
a traditional hybrid fiber-coax network. 
This technology will allow us the oppor-
tunity to effectively manage our network 
architecture so as to best meet our overall 
needs,” says Joe Jensen, chief technology 
officer for Buckeye CableSystem. 

other APPLiCAtioNs
Local operators such as Buckeye Cable-
System are using Kabel-X in their fiber-

to-the-home deployment trials, but the 
Kabel-X process also works well else-
where in the telecommunications net-
work. Potential applications include ex-
tending fiber deeper into neighborhoods 
for node splitting, upgrading cellular 
backhaul and reinforcing middle-mile 
routes. Kabel-X can even be used with 
aerial cable in places where permit re-
quirements or make-ready requirements 
could delay important highway or rail-
road crossings. 

In Hawaii, for example, the U.S. 
Army relied on Kabel-X technology to 
upgrade more than a mile and a half of 
vintage copper cable with state-of-the-art 
fiber optics interconnecting parts of its 
data operations facility. The Army used 
Honolulu contractor CEI to implement 
the Kabel-X technology and deploy fiber 
deeper into the government-owned net-
work on the island of Oahu. The origi-
nal lead-sheathed telephone cable had 
been placed in the early 1960s. The cable 
route ran up a mountainside, on govern-

ment-owned right-of-way, through an 
established civilian neighborhood.

Shelton Choy, president of CEI, says, 
“Kabel-X allowed us to quickly and ef-
ficiently remove the copper core and 
blow in fiber while avoiding trenching 
through volcanic rock in an established 
neighborhood. Without Kabel-X, this 
project would have been much less at-
tractive to the Army and would have 
had serious impact on the people who 
live along this route. Additional benefits 
included preventing erosion and runoff 
normally created through trenching, 
which in this environment is critical. 
And the Army even got credit for the 
copper salvaged from the old core.”

The Army was pleased with its first 
Kabel-X project for the same reasons 
Buckeye CableSystem was pleased: new 
fiber facilities, minimal digging, mini-
mal disturbance to neighborhoods, no 
disruption of traffic and no harm to the 
environment. Life goes on, and work goes 
on. What’s not to like about that?  BBP
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