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Ask the Technical
Preservation Services Center

Question:

Answer:

Our church has old lightning rods.

How can I tell if they are still in
working condition? Do I need them

today?

Father Kevin O'Brien
St. James Roman Catholic Church
New York, New York

Lightning has long been a threat to
buildings. Today, it 1s estimated
that more than 307 of all fires in
religious properties are the direct
result of lightning.

Lightning is a rapid exchange of
electrical charges between a cloud and
the ground. Objects, especially tall
ones, which are considered a vertical
extension of the earth's surface, are
particularly vulnerable to this force.
Lightning is classified in four cate-
gories: negative descending, positive
descending, negative ascending, and
positive ascending; 907 of all light-
ning 1is of the negative ascending
type. The force of a single bolt of
lightning can contain as much as 100
million volts of energy or the equiva-
lent voltage of ten major power compa-
nies. Temperatures have been found to
be as high as 30,000°C.

Dense, gray column-shaped clouds known
as cumulonimbus are the source of
lightning. As they grow, positively
charged electrical substances known as
ions elevate towards the frigid upper
layers of the cloud while their nega-
tive counterparts tend to gather at
the lower 1levels. As the charged
cloud moves closer to its eventual
point of impact, an electrical tension
is created in the air by the attrac-
tive, opposite charges in the ground
and the clouds. Lightning seeks the
path of 1least resistance to the
ground; elevated points such as church
steeples are constantly at risk.

Lightning protection systems have been
around for centuries. The purpose of
most systems is to conduct and control
the lightning current away from the
building by providing a direct and
easy low-resistance electrical path to
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Figure 1
Franklin Cone.

Reprinted courtesy of
Lightning Preventor of
America, Inc.

the ground. The path is insulated
from contact with the building to
prevent fire or other damage. The
most commonly used system on spires is
the Franklin 1lightning conductor
developed by Benjamin Franklin. A
Franklin conductor protects a cone-
shaped area in which the radius of the
base 1is equal to the height. For
example, if the height from the ground
to the top of the conductor is equal
to 50 feet (see Line b of Figure 1),
then the area protected by the conduc-
tor extends 50 feet in all directions
from the point on the ground that the
conductor is above (see Line c¢ of
Figure 1). All building elements con-
tained within the volume of this cone
are protected (Figure 1).

Starting at the highest point of the
building, the basic components of a
Franklin lightning conductor system
include a solid or tubular lightning
rod or air terminal, which is mounted
on an insulated base and designed to
intercept a direct stroke. The rod or
terminal is connected to the conduc-
tors, which are typically insulated
copper or aluminum cables, but can
also be solid or tubular strips, bars
or rods. The conductors serve as
downleads to at least two ground
connections, of which there are
several types, each of which provides
ample contact with the earth (Figure
2).
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Figure 2 Drawing: Wesley Haynes
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Common Bond

Lightning protection systems should be
inspected periodically to insure that
they will properly function when
needed. A system in poor condition,
in fact, can actually attract light-
ning. The Lightning  Protection
Institute (LPI) a not-for-profit
organization that researches and
disseminates information on lightning
and lightning protection, advises
looking at critical check points at
least every five years. Since stand-
ards for the industry have only
existed since the 1950's, it is
especially important for older systems
that materials be in sound physical
condition. Outdated materials should
be replaced. System components should
be properly situated and the route to
the ground be intact. Air terminals
should not be bent, cracked, broken or
otherwise damaged. All cable connec-
tions and holders for the conductors
should be tight and secure. The cable
should be taut, have no bends with an
angle less than 90° (Figure 3) and
have no loose ends. The conductor
should be properly bonded to other
metal bodies on the roof, including
those installed after the system to
prevent lightning '"side flash" or
arcing between metals. The condition
of the grounding at the base is es-
pecially important due its need to
receive over a million volts of energy
and dissipate it into the ground. LPI
recommends grounding at least 1 foot
below grade (Figure 4). 1In addition,
a ground resistance check should be
performed by a qualified engineer or
lightning system installer using an
"ohms" resistance meter (ohms are a
unit of electrical resistance).
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Figure 3

Every newly-installed system should
meet contemporary standards of LPI or
the Underwriters Laboratory. Some
insurance companies will allow rebates
on premiums for such certified sys-
tems,
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Besides the Franklin protection

system, another type of system avail-
able is the ionizing lightning conduc-
ter (ILC) or '"Preventor." This is
classified as a preventive system. It
sits on the highest point of the
building (Figure 5). The ILC utilizes
the principle that 1lightning will
readily travel along a stream of ions
to reach the ground. By using an ILC
in a tension-filled atmosphere, the
ions discharged by the ILC unit bond
with the charges and thus reduce the
amount of electrical tension present.
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Reprinted courtesy of Lightning Preventor of America, Inc.
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lowering of the tension and it is not
always sufficient to prevent a dis-
charge of lightning. The ions in the
ILC are produced by such radioactive
materials as radium and americum.

Further information on lightning
protection systems can be obtained by
writing to the Lightning Protection
Institute, P.0O. Box 406, Harvard,
Illinois 60033-0406, (815)943-7211.

Daniel T. Quinn, President of Skyline
Engineers of Frederick, Maryland, was
of great help in providing information
for this column.

WE WANT TO HEAR FROM YOU. PLEASE CALL
THE TECHNICAL PRESERVATION SERVICES
CENTER WITH YOUR QUESTIONS:

(212)995-5260. B

Technical Services for
Religious Property Owners

The Environmental Quality Bond Act provides
matching grants for rehabilitation projects
undertaken by non-profit organizations or
municipalities on properties in New York State
which are 1listed on the State or National
Registers of Historic Places. The next deadline
for funding requests is September 1. Applica-
tions are available from regional Parks offices
located throughout the State. To obtain infor-
mation, contact Michael Lynch, Historic Site
Restoration Coordinator, New York State Office
of Parks, Recreation and Historic Preservation,
Agency Tower #l, Empire State Plaza, Albany, New
York 12238, (518)474-7750.

The Sacred Sites and Properties Fund provides
matching grants of up to $15,000 to religious
institutions in New York State for restoration
projects. Grants are available to help fund
planning, restoration and capital improvement
work. Priority is given to essential repairs
and restoration. Deadlines for grant requests
are January 1, May 1 and September 1. Funds for
emergency work are available on an ongoing
basis. For information, please contact the New
York Landmarks Conservancy, 141 Fifth Avenue,
Third Floor, New York, New York 10010,
(212)995-5260.

The Technical Preservation Services Center
(TPSC) helps answer routine questions on main-
tenance and preservation, distributes technical
information on proper methods of repair and
restoration, and in some cases, provides con-
sultant services to owners of landmark quality
buildings throughout the City of New York.
Expanded services are available to not-for-prof-
it and religious property owners. TPSC is a
free program of the New York Landmarks Conser-
vancy. For more information call Mark Weber at

(212)995-5260. [ |

Helpful Publications

The Maintenance and Repair of Architectural
Sandstone prepared by Michael F. Lynch and
William J. Higgins for the New York Landmarks
Conservancy.

This illustrated 8-page leaflet, intended for
use by building owners, architects and contrac-
tors, provides an introduction to the problems
of architectural sandstone (or "brownstone') and
the range of solutions suitable for its repair.
Following a short introduction outlining the
history and use of sandstone, the leaflet is
divided into four parts. Part I, '"Looking at
Sandstone'", examines the structure, appearance,
and use of sandstone in order to gain a basic
understanding of its physical characteristics.

Part II examines the different types of sand-
stone decay including weathering, exfoliation,

blistering, cracking and detachment. Part III

outlines protection and maintenance procedures,

which can be carried out by the building owner,

to help prevent or arrest sandstone decay. Part

IV, the most extensive section, deals with
sandstone repair. Beginning with the least
radical procedure, mechanical repair, it pro-
ceeds to describe different types of repair such
as composite patching, cutting and resurfacing,
and finally total replacement. This section
also explains which procedure is most appropri-
ate in any given situation, emphasizing that the
least radical repair possible should always be
used so as to preserve as much of the original
fabric as is practical. This publication can be
obtained through the Publishing Center for
Cultural Resources, 625 Broadway, New York, New
York 10012-2662. Cost: $5.00. B




