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LEAD INDUSTRIES ASSOCIATION, INC.

202 MADISON AVENVEK

ﬁ NEW YORK, N. Y. 10017
TELEPH ING —~ AREA CODR 218

March 15, 1965

SUBJECT: ROOFING RANDBOOK

To Mambers of the Lead Industr.es Association, Ine,:

VRN

We've enclosed a copy of the new ROGFING AND FLASHING RAND3OOK. 1t
has been published as an authoritative source of inmiu.mation on this sub-
Ject and is intended for roofirg contractors primarily, We also expect
3 that it will be used by architects, construction specification writers,
and others in the bu‘lding field.

While similar publications dealing with other roofing materials exist,
there has been no ruch source for lead, to our kncwledge. Thus the publi-
cation fills an cbvious niche, As a malden effort, it may profit by rminor
changes or additions. Whiles we do not {omsco any need for reprinting we
would appreciate ary suggestions for improvement, should a socond edition
be undertaken.

. & Guantity of 20,000 has been printed and will bs distributed to our
architectural, building, and contractors list, The publication will also
be publicized ana aZvertised in roofing and building magezines,

You are welcome to 25 coples or less without charge, Additional copies
in bulk cay be purchased at our cost of $15.00 per hundred,

E. D. Martin, A.I.A,
Merager, Architectural Services

EDM:mo
Ene.

3

iiaindt Saltcleds sk ad i

" Ao ad weth Load

~vr~ P Ty ——— -y T swmepa




4

I LIA23265

AIA 1
@ St Div,

AA \4@ E LA S h:\i\/:;

A practical guide to preferred techniques for roofing contractors and architects
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The three bask necessities for human exist-
ence are food, clothing, and shelter. Since
the weather is one ¢ man's worst 1cturol
enemles he soon lecroed that shelter, o roof
over his head, was one essentiol he needed
for survival. No one krows just when lead
came into use for this purnose since that date
B lost In ontiquity. There ore however sev-
eral lead roofs still in existence which have
seen a millenniom each and one, on Hogla
Sophia, has seen 1,400 years pass Into hlstory.
Today we do n.? build with such histericol
porspective, nor do we need to. Even the lead
uvsed has been improved. Whers oncient
buildings used 1/8“ thick soft lead, today’s
lead roof is 3/64% thick hord (aatimonial)
lead olloy—os strong ond even stiffer. The
presence In our country of a number of hard
lead roofs which hove served a quarter

century or more, with no charge recorded .

ogainst them even for maintenance, is proof
that lead 0s a modern building material is
continuing to provide those qualities most
importont foday just as it has answered dif-
ferent needs in differing dimotes for count.
less generations post. Among these quclities
todoy, In oddition to longevity and positive
protection against the weather, vre freedom
from mointenance and replocement charges,
resistance to fire ard a proper contribution
to the beouty:of the finished structure.

Lead’s oppedl to orchitech, engineers ond
builders for these purposes lorgely arises
from its great duraliiity, ease of Instollation
ond the foct that it doss not cause unsightly
staing or discoloration on odjacent materials.

B e SR S S ——

M5 pleasing grey color blends well with any
color scheme. leod’s long life mokes its viti-
mate cost extremely low,

Purely o8 o roofing materlal, lead falls into
the category of “multicle unit™ systems as
distinet from “membrone” types. Multiple
unit systems are those, as the name implies,
which are made up of smallur plates, panels,
sheett or shingles.

N

”

Membrane types include buili-up or laminoted
coverings involving large unbroken surfoces
depending on tightness of construction for
watertightness.

Quite the reverse is true In the case of the
multiple unit system where loose lock jointy
are required to ollow for movement of od-
lacont sheets due to thermal expansion. In
order to solve this problem, several means
are used in jointing sheet leod in particulor,
ond any sheet metol in generol. Each joint
Is equally effective for the purpose for which
i was designed. The inherent odvantage of
course is tho! every joint s on expansion
joint ond labor is saved by reason of the
fact no joint needs to be either soldered or
welded (burned).

LTS




T TR 5 R ATl et TR, . gpE - - —

Ti Tvasaenie s s *-Mm(w- e ~—
HEATisy TEAROX AP - v g -y -

4 ' (T"”LIA23267

¥

LR it Lo b bt e i il it - = . Sl s Bee o o A7 £

The fint illustration shows the fore
mation and fastening of o "stand-
Ing 1eam.” Stonding secm ore
ned 10 Joln long dimemions of :
theets in the direction of roof slope.
Sheets should not exceed 16 square !

fos! in ormit;ond ore wiwally 3 Ib !

s Forming Sheets i

Opposing ends of theets are cut in
fiat pattern os shown. By cutting in
this manner, execenive burching
of metol is ovoided ot intersections
of cross locks and standing seams.

Cyesmgvw e
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The upper end of eoch sheet b
turned up ond bock on Itself 1-1/4
inches. Thy lower end is turned
down aond bock by the same
omount, lLecther belting as illus-
trated on poge 14 should be used
1o prevent crimping where bends
at right ongles cross each other.

Ly

Up:tands in both sheets are formed
with the top 1.1/4 inches on one
side turned horizontally outward
ond the outer 5/8 inch of this
fiange turned downward. The other
side of the sheet is turned verticolly
vpword 1.5/8 inches, with the top
5. 8" turned horizontally inward.
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Norino'ly the shasts of lead roofing
are secured by meons of 16-0z2
hord copper cieats fo'ded into the
seom at J4d-inch ietece-ly, They are

. 2 inches wice, 4 inches long, naed
* vwith two hord cocprer wire noils
vt -aivd with scFicient mato! temainicg

~.oR the nailed end to turn bazk over
- the nail heods for protectien of the

"Jead lying over she rcils.

Successive folds in formation of o
standing seom are illustrated.

If the roof ends in a standing seom
ot the grble, the method shewn s
vsed 15 - b along the r=le of the
roof. A strip b simply locked to the
uvpstord of the last sheet 1o form a
stonding seaom ond, at its lower
edge, to a continvout cleat.

if no standing secm occurs of the
pable, the last roof sheet is turned
over the edge and icose-locked to
a continyous deat.




To clove the ends of standing
secms, cut tho end of cne theet on
an angle ecu. ! 1 the roef slope as
thown in fiot patiern, Successive
foids, as aburated, will provide @
wotsrtight lziiru ot gutter, eave
or vcﬂcy.

Regordiess of the type of ridge,
the Yop roci sheets are laid out as
shown in fial pattern.

Sheets on opp3site slopes finish ol-
most ogcinst each other but with
about 1/4inch separating them.
Cleots are provided ot 24-inch in-
tervals and iocked over the flange
“b" of the roof sheets. These may
be double width and split so that
half locks S0 the sheet on one slope
ond holt ta the theet on the oppo-
site slope. A cap in 8-foot lengths
is loose-docked to the flonges ot
the top of both roof theen.
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The “botten seam” roof k& gen-
erally vied for lorge sloping oreos
ond s opplicoble to the same type
of structure a3 the stonding seom.
It may be preferred olone but s

sometimes combined with the stend-

ing seom for orchitectural effect.

Oppoting ends of sheets ore ot
tn fiat pattern o1 shown. Sheeh
should ordinarily have a maximum

siuollénquonfodcndon_--

wsvally 3 Ib hord leod.

Th~ upoer end of eoch shee &
turmn 4 up ond bock oa itelf 1-1/4
wxhes. The lower end ' turned
down o3 bock by fe same
amound.

Leather behing. a3 Hiustrated on
page 14 should be vsed fc prevent
crimping where bends ot right
angles crou each other. All bends
should be made without removing
the belting. Eoch side of the sheet
thould be bent up a height equal
%o the heipht of the botten being
vsed. Arother bend & made ot the
top of each upstond 10 thot the
top 5/8 inch turmns inward foword
the center of the shest.
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Bottens ore normally

wood 2 x 2 formed

with a slightly norrower

bate o3 illustrated. This shope ol
lows a built-in dearance for the
leod at the bend of ihe upstand
against the botten. Battens may be
bolted, noiled or screwed to the
roof substrate but care should be
token to ‘ansure oll such fastenings
counietsunk, Copper cleats, not

: wide, are fas-
 dides of the botten at
is and ore stog-
gcnd on either side. Copper clech

" ore oo fostened to the batren top
ond folded into the seom joining °

lengths of botten cop.

Sides of lead sheeh are

turned up ogoinst the

batten ond deat to a
height of 1/2 inch cbove the bat-
ten and both ore tumed down inta
a horizontal flange,

Finally, botten cops

are ploced over the

bettens in maximum
lengths of 8 feet and the edges
finolly formed into a lock by bend-
ing down the projecting flanges
ogoinst the sides of the batten.

At the gable end o 16-

ounce copper edge strip

is nailed to the roke
batten, The botten cop is then
formed in the wsual way on the
roof side but is extended on the
gable side and locked to the edge
strip as shown.
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At eaves or gutters
battens o©re finished
with an awuiliory fash-
ing ond tleeve of lecd cocted cop-
per solderud together In the shop
for each batten end. THit ouembly
b 8 °2ped over the end cf the bat-
ten “with the auxilizry Rothing
turned down into the gitiar, The

- Vi

ouxiliary foshing should be 6 x 8
Inches,

The roof theet upitands
(22) are finhhed in the
usual woy except the
flaps of their lower ends are folded
around the ends of the hatten after
being well bvddad in non-hardening

4 as

compound. The roofing sheet is
turned down ole g Is lower edye
and locked & the gutter lining o
well a3 the lower edges ot the aux-
iiory sheeh where they occur.

Flaps ot the lower ends
of the upstonds ore

_—
!
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S
lower end of the batten cap which
it 0150 turnod over the end of tha

batten,
Roofing shees, cut 1o the flor pat

tern shown (22a), are

formed {22%) ond In-
stolled cvar the lsod

held in plocs by the coated ﬂashing sheet,
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The botten intersection shown ly not
only @ method of finishing 6 bat-
ten seam ot ridge cf
hip but s a useful de
vice for creating pat-
tarns in roofing: “chevron,” “her-
ring bone” or any of many other
voriations the designer may choose.
Corners of eoch sheet should be

cut 03 shown In flot pottern which
will enabie them to be folded into
“pig eor” intenections ot eoch
corner,

Where the ridge Is o
batten, this botten
must be ar teost equal

Tosuir
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In haight to the vertkal helght
through the center of the sloping
batten,

Ridge or hip copr are
instolled in 8-foot
maximum lengths with
loote locks ot joins und fostened

v . B T e et
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by cleats noiled to the top of the
ridge between eoch pair of roof
battens. Ridge or hip caps will ride
over botten caps on slopes.

Botten seoms are sasier to instoll
ond generally better than standing
seams, They Import rigidity ond
provide better means for movement
of the metol sheets.
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In ehtnor tha wtanding
weam (illustrotea) or
the betten secm roof,
the crots seoms af 1ight ongles 1o
them, or to the slope, should b2
“Aat seorms”. Flan seams ore olwans
mode in the direction of low cnd
filled with ¢compound. They shouid

" be doggered on either side.
L - .

N Thay ore simply mgde
'..g/ 3 by foldirg over tre
Lo odges  of ocdicing

‘sheets In op;csite directions c-.d
then hooking together.

Flot seams ore fast-

ened by means of two

ccpper croty fatisd
into the seom for each boy iawidia.
On steep slopes, continvoun douts
shovld be used.

Flot secms are finisted

at either side ogoinst a

dunding sean o bat.
ten by turning up the fict seum, as
Hlustrated, ond folding it into the
vpsfond cf the odivining sheet at
standing seam, or inio the cop ot o
baotten. Where the figt seam is foided
undet the other sheet at the stonding
seom, the multiple thicknesses of
load may be cuvr owzy fush wih
the top of the stonding seam. The
other sheet covers and woterproofs
the joint.

Flot seams moy clso be
usea to creats special
pctterns. A diamond
pottern s eosly occomplished.

R o ¢ % v e sy siran

40 e cvmma e

- e e



O TN e s - TR, By

B (O A ) SRR A R S

LIA23275

RPN C e s Sa i e

&

Shee's in this core moy be uvied
with gil d..aensions equal.

Fetteen for flot seom
rcof thown In 30,

tn open voiley flash-

gt keod sheet are ine

yialted in £-foct maxk

mue ieny ™y Hard coper Jouh
oce foded in'o the sidus ot 24-inch
i~tervels. Two cleats ore used o
secure the stater sheet at the top
ond two shou'  be folded into each
loote- ks e joint between sectiom.
The exposed port of the valley
voi'd be ot least 4-inches wide ot
e top ond topered so thot it be-
ccmes abeut | inch wider for eoch
8 fect tcward the gutter. This tapor
reduces the chonce of clogging.
Volley Pashing should extend ot
lecst 4 inches under the roofing.

Probebly o maojor
source of diFieulty in
built.up roofing is
coused by mcisture entrapped dur-
ing or cFer construction of the roof.
This is especiuliy *rue of the juncture
of the fiat roof surfoces with the
vertics! exte-lor wells, Rocfing is

frequertly finished with cant strips

und leht for the arrival of the sheet
metal controctor who instally the
metc! facia. The detoils shewn will
el ~:ir3te the danger of moisture
penetegtion should bad wecther in-
rervene between roofing amd sheet
metol imstaliations.
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Moximum areas of

hard lead roofing

sheet should be 16
squore feet. Good practice indi-
cates a maximum length in this case
should be 8 feet. The coefficient of N p
Lacar expansion of antimoniol (or b €0°
“hard") lead is .000015 inches per - &~
in.:h, per degree of Fahrenheit. This /—~ —_—
meons that for a sheet 8 feet long . 9E INemIS
and a potantial temperature change /
on o sunny doy of as much a3 100°, ‘
the lead will expand roughly 1/8 ’] =
tnch, the normal clearance 10 be

provided in any formed joint. i 160°
Cocnice coverings ond i — W_M
|

gutter linings should oot r 58 % 00"

be installed in not L™ ses, mewer
grecter than 8-foot lengths, Sec- z
tions should be loose-locked to-
gather with flat seams calked and
tormed in the direction of flow.
Detail "A” shows one method of
fostening the lead sheet ot the out-
er edge of the coruice by locking
it to a continuous copper cleat. This
is the preferred method.
An alterngte me.vod (Alterncte De-
toil A) employs @ continuous cop-
per cloat colked into a reglet
formed in the cornice. Lead or lead
weol plugs are uvsed ot 12-inch in-
tervals to calk the cleat into the
reglet. The interveni~g spate is
filed with ealking compound.
At the woll or poropet the lining
& leose-loctsd to the wa!l fiashing.
This fock should be mode ot feasi
2 inches above the highest point of
the cornice.




O e e

2 —— g -y

2 LIA23277

Methods of protecting
brick chimney tlacks
with lead floshings con-

- shit of o front opron, stepped side

i ﬂ smmbluog; _ flashings und o metal covered
) fFLUE e cricket to the rear.

LINING LLAD :  leadis the only common metal suit-

. .+ able a3 a chimney cop becouse it

:3' ! : practicolly unaftected by fumes. If

4. © not teo large, the cop mcy be made

y . of one plece. The lead is turned

SLCT1ON down . obout 2 inches inside the

THROUGH FLUE chimney. Corners are pig-eured an+

the lower cdge moy be turned
. unoer, o8 shuwn in section, or loose-
locked 10 a continuvous cleat fast-
ened 1o the brickwork.

Base fashing ot the

front of the chimney is

a singlv piece. It turns
up the chimney ot least five inches
ond out on the roof the some
amount. it is held in place by cleats
os shown. It is cut four inches wider
than the chimney of either end.
Abter the upstand is formed ogoinst
the chimney, these 4-inch ends are
slit down to form flaps. These run
back under the slates or shingles
and are joined to the upstond by a
gusset piece soldered into the open
corner,

Side flashings consist of

base flashing pieces,

one to each coursy,
each lopping the one below by 3
inches with upstands turned a mini-
mum of § inches up the wall or
chimney. The upper edges of cop
flashings over these Sould be
calked into the masonry joirts,

13
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Leather or wab balting

about 1/8-inch thick

laid olong the fold be~
fore turning the edge of a sheet in
making a loose-lock, wii facilitate
a second fold ot right angles to the
first. The belting w.ll ollow the lock
thus formed to remain open with-
out crimping.

tead cuhs easily. A
quick woy o cut lead
into several strips along
straight lines is to start by scoring
lines obout half way through three
serorote sheets. Then cut all the
way through for o few inches at the
ends only of the two outer theets
ond roll oll three sheets together,

Concealed support h
possible in zome instal-
lations by mean: of 4
inch square tabs at illustated.
These tabs are burned or solde-ed
to the back of the sheet at intervals
ond then inserted through siots pro-
vided ond fostened from the rear.

Another concealed
fastening consists  of
countersinking brass
screws with washers ond fhiling the
countersink with solder or lead
burned filling.- '

In'oll cases lead should
be underlaid with at
leost 15 Ib asphatt im-
pregnated felt, loid dry and lopped

2 inches at joints, followed by a g f
layer of rosin sized papet {optional). 0 ‘ i » o
paEMuer TS ¢p rHROY!
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SHEIT SIZIS AND JOINTING

Recfing shests between baten or
anding seams, shouid be limited
to abuut two feet. In the other di-
rection, that is, in the direction of
sizpa, leng'hs moy be eight feet.
As a rule of thumb, the maximum
sheet tire should be 16 square feet
for rocfiag with o minimum widih
ot 2 feel. Where fashing sheets are
frequently reinforced by longity-
dinal bends er vptenads, they may
olso be as long o3 8 feet. Joints
clong batten, ¢r stonding seams or

" acress the direction of roof slope
shiou'd be fio?, loosalocks with turn.
cvers of cbout 1-1/4 inches. In
coses of extreme cxposure, they
should be filled with non-hardening
corpound. On steeply pched sur-
foces, simple overlops of & inches
or more moy be used instead of
looselacks. These lops shawld be set
in non-hardening compound.

CCRRCSION RISISTANCE

Leod pro‘ects itself fromv corrosion
by deveicping o surfoce film or
pctina cn exposure 1o weather or
the vsual concentrotions of indus-
tial fumes, salt sproy, e, The in-
soluble ~hemicals which form this
ilm do not wosh off o obrode
cway. Thus there is no measurable
corrosion of the exposed lead.

PR I P I T
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DISSIMILAR METALS-ELECTROLYSIS

Dissimilar metals, when in contact
in the presence of an electrolyte,
set up golvonic action resvlting in
the deteriorotion of one of them.
The following table lists commcn
commercial metals in the electro-
chemical serien

1. Aluminum 5. Nickel
2. Zinc 6. Tin
3. Steel 7. leod
4. iron 8. Copper

Whea ony two metoh in this fist
are both in contoct with an elec-
teolyte, the one with lower number
will be corroded. For example, if
number 1. and number 7. ore in
contact, the oluminum will be cor-
roded. As o proctical motter, the
environment usually forms a chemi-
colly inert surfoce film, or patina,
on the leod. This protects the other
metal from golvanic corrosion. The
only exception among common
building materiols is oluminum,
which corrodes severely in contoct
with lead.

As a general principle, dissimilar
metols for opart on the slectrolytic
scoie, should never be used in con-
tact with each other. Where such
contact is uvnavoidoble, insulators
should be used. The most common
is 0 heovy brush coat of aiphalt
paint but asbestos or building
popers or {elts are also effective.

For rtoofing and flashing pur-
poses hord leod shovld be speci-
" fed. Hard tecd contains not
" more than 6% nor less thon
. 4% antimany ond the rest lead.
The correct weight to vie Is noted
_in the spec. leod it specified by
* we.ght per square fool. One
square foot of leod nominally
1/64 inch thick weighs one
pourd. Eoch oadditional 1/64

‘ inch increment odds one pound

. per squore foot in weight.

‘

KIND and WEIGHT of LEAD to USE

in general, 3 |b hord lead r used
for rocfing, fashing, gutter line
ings, ridges, hips, volleys, cop-
Ings, base Mfazhings ond wvses
where la;ge areos ore involved
or exposwre severs. For smoll
places, at In steppad cop fAash-
ings oc for “soakers™ (small pleces
interwoven with shingles or date)
or on small residentiol rooks, over
bay windows, dormers, Joor-
ways, cupolas, porches, ek,
2-1/2 hard lead moy be used.

Pounds - Actval Thickness Aop. Thickness ln tnches
Poc Sq. 1. Decimal  Froction
2 .0312 1/32
2.1/2 0391 57128
3 0468  3/64
3172 0547 12
4 0625 116
5 B e ke ananrmnny 0731 5/64
é ST T SRR 0937 3/32
8 | o etd 1250 1/8
10 5/32
12 3/16
14 7/32
16 174

13
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SHONT SPMCIFICATION ROOIING 18LT work with oae beary (et ol sphaiive o hoa T3 squvere may be aslded slong one
toh oa sde whih 1 to moke the contwdt odge only 4 mad bheods wre sovered
Ustom athormise portoiody spoched, of shoet (0) Under ol togd raets toy 13 B por sqvee .
merw’ work tholl be I b berd sheet lead, oad boldng ek, oo made by $LAMS & JOINTS. $M0S.

o aseng ped lobe e (onnmhen thorrerih
Bt be surtvied tn st abaleruty wath the ret

e eor * od compovnd Sges, 1
Be Lood Indwivies Avac-ahes, which weohes el be fled o nen hardoning ~ o other sertene, provide o tlovronce
o o beroby doctered ond muds @ port of ma 10 Clowh SR be=18 ec cvpper (e s ahore hors n poubity of water, sasw, W N\ swtoce of
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