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HE practical purpose of any roof i to protect the interior, the contents and ihe occu-

pants of a building from rain, snow, heat and eold.  fn addition to these proctical eon-

siderations, the roof should add to the appearance and character of the building, and
the passing of time should only enhance its beauty and add 1o its intrinsic valwe.

The period of wsefulness of the roof will depend upon the resistonce of the roofing maverial iself
and the materials with ihick i is laid to the action of the elemenis. To be permanent, the roofing
material mist be unafecied by the action of water, climatic changes and gaseous fumes in the air,
and must also be fireproof. For economy, it should require no other material to preserve it Now-
ETEF, FUEA l‘u’l-l:ilhlgﬁ the material FL S L] these eharaclerislics, a Fermanent :mlf will ot be secured
unless it i properly laid and its fasenings are selecied for the same enduring qualities,

The permanent and fireproof gualities of slate make it eminently suitable for either sloping or fa
.I'M_fi. In no other rwﬁﬁﬁ' material will be lfﬁl:lmf SO pEETY characieristics rumllr-nr-nﬁ' el nﬂer such an
alluring and indefinable variety in color, texture and line,

This is easily understood when it is recalled thot dlote s g stone, formed by nature fo serve the diver.
sified uses of man, M requires no admizture of materials, domeitic or forcign: it needs no heat to
form & and no process to manufecture i other than the handiwork of extraciing it from the grognd in
blocks, splitting and trimmung them to the desired size and thickness,  Mereover, the first eost of slate
ix mael o great as that of many Sfabricated Fm-d'uru:,urld' with iz prudim-“r nelfr'aibﬁ: FEairienance, i
becomes the least expensive roof covering available when service and appearance are token info ac-
couwnt,  Besides annual sovings in inswrance rates most slates when removed from old roofs with care

are a3 good 45 Rew,
NATTON AL SLATE ASSOCIATHON,



FOREWORD

OUH product, natural Vermont Koofing Slate, has been a
standard of quality in the roafing industry for more than one hundred
yvears, and for almost o quarter of o century Greenstone Slate hies heen
producing fine guality slate products. We closely follow the handling
of our product from extroction to refinement, maintaining high stan-
dards of craftsmanship. But our job dees not ened there. 1t is our belief
that these high standords should extend bevornd the final phases of
Sabrication, to the overall view and application of the material,

We view this ook as a nateral extension of our philosoply,
and the tradition of enduring excellenee thar has been estalilished by
the roofing slate indwstry, It is onr desire and belief that the further
accumulation of knowledge and understanding of roofing slate, can
anly enhanece the final application and the product itself.

(recnstone Slite






SLATE ROOFS

A Handbook of Data on the Constructing and Laving
of All Types of Slate Roofs

Slate J'-l.n:lf.*-, the matural stone COVErHYEs, may be comn-
veniently classified as:

Standard Slate Rools.
Textural Slate Roofs.
Graduated Slate Hoofs,
Flat Slate Hoofs,

The [ollowing briefly descrilies each tvpe of roof, Mare
detailed information and & specibication for each will be
found on pages 48 to 63,

Standard Roofs

Standard slale ronls are those compased of slate ap-
Fl:r-:|'|:i||'u|1r|:1.' 316" thick | Commercial Stondard Slate) ,
of one wmiform standard length and width, baving
siquare tails or bubls lald to a line.  Slote of thes gype
is cammonly olainable in the basic slate colors.  Stand.
ard roofs are euitable for any building wheps o germa-
fenl rooling malerial 15 desired at o miniouam cost. [
diflers [rom ather slate rools only in characteristic al-
Fecting the lexture or appearance of the roof, through the
shape and thickness of the individual wnits, 1T desired,
Ll Istilis dsF nrners may b trimarmed 1o ’_lilr i hl'h.ﬂglllml.
dinmand or “Gathic®™ !|.|11rr|1 for all or prart ol ilse :l_u_'\.rl

Figure |, Standard Hoof

Figure 2. Textiral Rool

la, I'-ar iﬂl.llunl.'r, oin i church .-pirr. Sinndard Hools Are
sametimes varied |r:| |.'|g.':i||j: wo or more siges |!|‘1|.|_:1_hi.
and '-irilhnl of Comimercinl Sondnrd Slate on the ARG
pres, For ﬁlm'iﬁruliun spe papge 3

Textural Roofs

The term “Textural™ s used to desipnate those slates
usually of rougher texture than the Standard, with an-
even fails or butts and with variations of thickness or
size. In general, this term is not applied to slate over
4.7 in thickness, Varving shodes are frequently used o
enhance the color effect, which, with the characteristics
just mentioned, add interest in line ond texiure 1o the
roof design. In addition 10 the basic colors of the com-
mercial grodes, accidental colorings of bronse, orange,
ele., may also be wsed in limited quantities.  For speci-
fication see page 55,

Grraduated Roofs

The praduated rool combines the artistic leatures of
the Textural Slate roof with additional variations in
thickness, sjze and EYPOSUTE, The slates are so arranged
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on the roof that the thickest and longest oecur ai the
caves and gradually diminish in size and thickness antil
the ridges are reached. Slates for roofs of this type can
be alwained in any combination of thicknesses from 3716
i 184" and heavier when especially desired,

The gracuated slate ool presents many opportunities
[or variation and oflers excellen) possibilities for inter-
estingg treatment.  The Tact that it is especially designed
to harmoniee with the general character of the building
of which il leecomes a parl of o meel exacting require-
ments of construction causes it to bs frequently termed
the custommade rool of the industry. Many producers
pnd disgributors mainiain special design siaffs to a=sist
architects in securing the most suitable and sotisfactory

F|.||'i|_|_|r|'r| -|||||1' T..ll[l-_ '|I|'|'\-|' BETYVICCR are IFI"'I'I:i |'||Tr"r1"li

Figure J. GCraduaied Hoof

tio designers in the inlerest of belter and more harmonious

slate ronfs, For specification see page 58

Flat Hrm}!n

Flat roofs ofl & a hi.h- |‘|-r|||:| [l;r ]'r_l.l“nF 5=a|_|;|_ .]"ll are
=ia :h'l—igla.lll'.l wheiler or nol lllr'l. are |_Hr|;| j'._.._- "Ilu,llrl-

ronde” purposes

Slutes of any thickness may be wed in place of the
tlag or gravel ns o surfacing material for the wsual
Buil-up type of rool. The body, weight and endwring
qualities of =late make it highly desirable as o protection
to the walterproofing beneath the surface, whether ar not
it i= suliject to trafie.  Only the thicker slates are used on

promenades,  For specificational data see page 62

Figure 4. Flat Roof

FIET Y
SLATE
b i 4l

Characterisiics

The principal difference between slate and other stanes
is the natural slaty cleavage of the Tormer, which per-
mits it o be more ensily split in one direction than in
allers A second dicection of Fracture or scallop,”
usgally of right angles to the slaty cleavage, is called the
Hepain  Roeohng slates are commonly split 2o that the
|-|'|:;;I:t| af the slate runs with IIH" Fr-'l'iﬂ-

= lmie ||l||.||||rii [isr rooling stock is of ||l':l-|'., spmmd
Slate, like any

alher slone, leecames barder il l-:.l;:l:rr Upamn AXposures

rock, exreedingly ||.||p|'| amd duralbsle.
than whien Brst quarcied, 1t is proctically |1llr|--l-h~|‘-r|'|-
|i-.|-_ lesls om ]'|'|I|'.-u.|'. LR -|.I1r' 11Il-l‘-i'l:_' i |1I'II HEily 'llr

015 fo L6 peroent

The nature of the surface after splitting is dependent
upon the character of the rock [rom which it s quarried.
Manv slates split 1o & smooth, practically even and oni-
form surface, while others are somewhat rough and un-
even. As a result, a wide range of surface effects is
available for the inished roof.

Slate from eertnin localities contains comparatively
narrow bands of rock differing 10 various degrees in
|'!|r|:|i|'.|| |'||-|r|'||-|--i1i-|'|||. |II|||:| 1|lEl‘|I {Il'-l'll I:IH"' I'I'.ilill. thCI'ZI'.' IIE
Tl honds are called “riblone.™ Hibbons
.-.-.|5.|||||-i|-||: Fid ir'ujul'lnll-' constituents and not of uwnde-
Slates of this wpe,

when trimmed =0 that the ribbons are eliminated, are

the stone.
sirable color are not ||-|-|i'- tionable.

known os “clear slate.” Slates which contain sound rib-

bons are =old as “ribbon stock.™



Caolor

The color of slate iz determined by 5 chemicnl and
mineralogicnl conpesition.  Ainee these Tactors dilfer in
L by fadiEs I.l'lr.'!llllll'l-_ il is |||"-l-|||!|- Ei ||||.'.l.rr| :|||.!||'.|_- -||;|'|i-|.
in o variely of colors and shades.

It 1= raly remarkable o hind & setoral |||-.|.||n|_ oo
Sessing, in addition to the other I.Ill.ll;"i.l'-\. Isolere fen
tissmed, such onlimited [l:--=i|.-=|:ili|-. in eolor sffect. The
use of slate for roohng makes it possible o obiain a
surface of uniform or conirasting colors in cold or warm
valwes, Maoreaver, if the design of the building requires
n ronl of aae general eolor, i may be graded op or down
the slupe from dark to light as desired.

Figure 5, Skulpimg Large Shaie Slab

i.l' relieve ths FRiaA LY ||I- 4 ".Il u]|||'-.|1|| Eun;ll. .'u.||||I
YilT ks :-:'I.:lllr'- I\.|| Ihl' Bime l'l_l!lll My tll' |:|-1'|| Eci I
'|i':|1' 14 i|=||'.'l"‘-:i.'lﬂ '|.\.Ili.\,l|.:lll| up I||1|_| |'r||'|'|_'| nr Qfross ||||-
A low-eaved, promi
fsenil ?-"-E .--.u.l'.n & NG Irl:llill_' fi! |||.|i|': ¥F ComlFosde |:| ]||--.'||;|

I-F"r HEI |.|J|I'|"-i:l'| H'|| I|.|'||I;;:h||-_|1_

i"-|.'. ol the autumnal colors of nature Lo catse the siFiciian
1o take s E'IIl'"l: in §s intimale '-.lllluulllli.'lu-. Slale mol
enly permits a rool of permanent color, but by the sclec-
tion of “weathering™ slate, one may take advantage of
the mellowing effect of age and weather, These and
all the steps between these extremes are ever ready ot the
designer’s bidding in the held of slate.

Upon exposure to the weather, all slme is changed
-::I;:ﬂl'r‘ 14} r-ulq.-r. III'||-.- Lk W Cni=] ] ..|:f ||'.i.l-| [} ||E||| 1'|‘|_ur|;.' Vil Ei=
with different slate |:|r|:|ll |:|-|'i:|u_l II.I.rI']'a F|r||rI||||-Il' 511
cerlain slates, Those slates in which the eolor |]|..||||_u'-
but slighily are classed ns “permancnt™ or “unfading.”
Tll“l.'-l: 1T '|'.'|Iil:'|'| I:ll" |.|'|J1I ||:'-||[| El- mafre r|:;||.l-.-|_'|i .|r|-_| Yar |r_r[
are known ps “weathering” slaies,

ATE

ASo00C1IATION

Weathering &= the

IIJI result of LT LT | {N] ||.|'
'I,|.|||'n'

l"ll--'r 1= ST 1"\-'-'I'||‘|.tt i 'I!I'\-J'II".I:I'I'I. nf hiitecis .|.|1|| i T =

weulher of the '--]--rin:' munernts i the slate,

shauld lake this choraceristic into account The quUarry
Ly L lors Lrl“lﬂ fr---l. FXPrT IR the ill'-l"-l'.lll’l' moture g
exlenl of the changes in the origiteal color, althaugl dil-
=.l'll'lll Cuarries in thr' snmire =2Lalr .|.|||| ol en ill the s
|..-|.||i|;|,_ Ty |l|ll-|IIl|' ] 'ﬂ.ll!l' Fafips .|| ||.|||r- iJ| EI—I.h
“permntent” and “wenthering™ #lates

To take the fullest advantage of the vorioes efects
ablainable, il soiree of the slate, o well as its ultimate

porlor e 1 -||||:||.|i ilr’ kr|nn.||_

Color Namenclature

For the purpese of utilicing the basic natural colors
ol roohng slale availabile in ]-.1;_-. ajaniies for reneral
ractice of the D
[lillillll nl of Conmeroe ||.|.- e onnen l'l‘I ||._.. r--||||\1i|:L'

LsaEE, Phar Dlawision ol :":i:rlj-||||||'|| *

erlor namenclalire

Basie Slate Colors
H]Jl"i ':.':l':.'
Blie Black Blue Gres

Green
~|1||||t|'|| l':|| |||‘|' ”,ld

||I|-| Lereeai

“‘Ir"\-r' el or ||-'I-|:l|'..|||||||l-| I-||‘|-|'|||'| |u' e .-.‘IHI |--|' ||'.|l- Wkl
“unfading” or “weathering.” sccording to the ultimate
rolor eHect th 11 T 1y IH' |J|'-\.|:r|'r|

For -|u'-E.|| treatment roofs cerlain QuUaArTics: =-u|-|,||-.
lI||||'] l\.lllllﬂl-\. .|1||i 1'||r|:hi!|_|li.|||- ||r 1'.1] iy o

Many requests were received Tor inclusion in this book
of plates reproducing slate colors.  Alter giving full con-
'\-Illl' aticn to the var = ]II [Ladn _|:||E 1] |-\.-\.;I|Ir- RITCTR T |-||..
tion which surround color reproduction, however, it was
decided not 1o include such plates,  Somse individual P
ducers hnve rre |-|'.Il'-| |-.:.:|||"' but much conflusion kas leein
cased by purchasers believing and insisting that each
slie on their rool should be an exact moteh iE Lot miadd
marking with the one shown in the plate. This, of course,
is i||I||I- clicalble when -]':'.1|II|:.'_ with the Eve-resling tones
nnlure has bestowed EIJrET slate with =uch pleasing wari-
ations and gradations even in the same slate and between
slates. Bamples of slotes or eolor plates furnished by
||=-.ll.|ll'|'l"- can i-lll[. b taken as indicative il the color
tones of cerlain slates

LI =lates wonild be grey, the commercially known slate
calor were it no for the coloring minerals present, for
example, chlonte in the greens, hematite in the purples
and hematite and iron oxide in the red.  (See page 75
for lable of Mineral Constituents of Slate. )



SLATE ROOFS

AMERICAN ROOFING SLATES

Available in Commercial Quamtities in All Thicknesses Unless Otherwise Noted

o=

COLOR DESIGNATION WHERE (MIARRIED BRIEF DESCRIPTION

Rlue-Grey Lebigh-Morthampton Counties Penn- Probably the best kpown, most widely used nnd nsost scecssibla
!L'ﬂhl- Veins eatend through entire of the hnr- shate oolors,  Sales Hﬁ:ﬂ- sulisimntlaie this fect os
thee Hl‘i:t'nlill.g:mn:lll of comumpercin] stondard sloies are made
from this district, Production cn Ly of == Now in o -
Liwin lu-uarr- m.-luiﬁhnfd; g ﬁ: mited -u-|:-|:|';®.-“Ii this
ad e as MeOre Erners TOCTRCTE slate
@ s ks [ nlsp the hﬂnlldn mh;nr EFE‘H dlllnhﬂtrln
roallng coniracion & newrly w ter n
stock. Hecouse its Mue grey tones lrmn-nLE u'ﬂ?
nnlure’s olher handiwork “The Blise S3ky " may explain wh'_r it
in s frepaently selected foe the © rool over his head ™ of avery
mmn anil by srchitects in corrying out their elfects desined.

Actes al thesr slates bave been specifaed and shelior vast nambers
ﬂllr:-lull stite, federal and atbor pablic and private institutkomsl
i,

To moee mﬂ&upuﬂnj thee true enlor claraeteristics of thess
Pennsylvania sliles they have been -I:IIEIFfrIII:HIl * Blaelarey ™
Some architects nod older roofers mny stll continee to refer o
lhnn e ]"rnnl Ivanin Msck, bat tn ovoid confusion aml chamce
rreeiving fﬂu-l:l. Iixl® slutes (Mote ) architecis, luaibles,
m-frr- o others mre cautioned 1o use this classfcatlon
“Rhirelirey " ws the oodor desggnntion.  Somwe splemdid color
paorfii bk naticis hinve beei rmll.-nlj warrking lhrrll:ul fifTeeenn
shastles of these slutes, or I:Irrplnm ihice with ihe weathering
greens of ¥ernmont or with the clenr pinrples whiere n dark omilers
Iyiing lome i desired.

Hlae-larey Menr Esmonl. Yorgimnamd Wee Arvonen A osgh darable Siate aned ope which meakes an ﬂl'lll"l.'ll'ﬂt!' [T
Belt of Hockinghsm snd Fluvonmn [l lr'unf This slate is natable for @ peculior luster giving very
Uonpnlars, Virgimia, wttrsetive lghts apl shadows on Uhe rosl,

Unlfuding Grey Northnmplon County, Pennsylvanin.  Yery pogudor with aechilects leesise of their solfll grey tones
whicli hasrmonkee s well with alisost ony al wall sierfooe.
1 mu=sl Eransyerse stremgil,.  Chorse h!url.ljr: rafremely barge

ipearis cryelals and sericite (lakes

Girey Wesltern H:rl Vermont, W ashipgton F-:lvql.lr'rHH} |rﬁhlr'r in l-lln- I.|‘Hl|r| Mupr-tarey slates of Pennsyl-
Connly, MNew Vs eatend vanis, In combdnotion witl clbear purples provides an exeellent
theomgh entire alale pomne. thluh'- wheire dngk valas I.'Ith|rf!:|.|l\|,r tone ks peeleralds 1o &

singleness of color. Sume wenthier and some ore anfading.

Grey-Black W padern t Vermonl, Woshington Availsble in Eeht and dark shades im sither |;hin or maollled
County, MNew Yorke VYeine extend effect. Some are unfsding snd same wenther.  Most of the grey
i enlire slile pome. slinbes are e dled by sireaks of dorker geey and for  this reason

mre olben maed Lo advanloge will other slntes,

Bluse Black—Hurd Yein Chapmon Cunarics, Pa, sml sdjscent l-u:]dimnlt:.' had :Il.-r-lnlr slate, havimg one or more biard veins
mnd Marthampton County, ik weross the slate. These veins prodisce o testuee nml
raler = ﬂ:'l. very ek d:luﬂl. The ralor fone prows derker

wilh exposure 1o elenyenis.

Bine Peach Bolt York County, Pa., and Pesch Bottom Slate generally is henvier Uhanmany otber slates mnd
Cluting . “:Eﬂl “?ﬂ hr;rrf::: ,.::“;Ei‘ bk o rovtleir & moe. mnd it is of e und l1.|: colof i
Lﬂunl:. E{u Murkexlly itie.  First Ameerioan roofing slotes qunrried.

Mnnnrl roling slate, quarsicd o tse town of Monson, Maine
Inn.l bt known uﬂn-rnl' the stramgest and best rooling

im this eoun It is am unfnding hlsck slate

hu.rmﬁ o slight bustre, ovai |:-:nl;| in standord thickness of
nl.'l:lug over this thickness ia produced svcepl on occasionnl

ol orders.
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W st t Vepmont, Woshisglon Availslde is lght or dork shndes, Whatever fiding o westhicring
County, Mew  York, Yelps exbemd tobes ploce 5 s uniform thot o peeminently green pool eolor
thivaigh sntiee dnle pone. i masgred

Westarn i Vermonl, Washington Not quarried in commercial quantities in morlsern parl of pro-

County., Mew  York, Velna extond ihicing zone, Availsble im Bght and dork slades,  Excesdingls

through entire slate pone. strong and tough, of excelbont textore,  Upnn exposure to 1
wlements sonwe of thess " weather” ond are Ararsloem el
tanes of brown, hull and gray while aibiers retain ileir original
shinae. This weathering sction of the elrmaents sorves 1o beautily
i rosal o this msterial nnd in mo way affocts the disrability of the
slite, They harmanize with almost any siyle of archibecisre and
mre ueed on bubldings of every description. {.ill.uurrlﬂ. [T T
Trlliuu nssure nrcleitects pnd Lhe pulibio an unbimiled sugply of
Lhas wlar sl sl 'n'.ill-:li: kncwn mnal wsed of Vermonl basio

alate o Larried] im slock by many roolng contreciors,

Wostern i Wermanl, Wishiagton Recsuse of tremendous demond for purples in grodomted rools of
Coundy, MNew York YVeins exlemsd assoriod colers, iU s now dilieult (o fermish clear guarples i lorge
|J||'-:ru.u'|1 enilee slite ponie. A,

Western part Vermont, Washington No bwoslisles by e esactly Ehe ssme msring or colirs, Theey oo

Caounly, Mew York, Veins extend s of slightly varying shodies of _ul-"'ilh'l wvarlnlde in light amd

throagh entire slnte zome, dork tomes, sometimes oluwst clear, Teogquently chomled witls
wpeals o Uraces of green, others aith Bght ool dork clouds aof
parple, while cecasdonnlly there ane ssnee baving only o puerplish
timt Bhat mdght sther wise pos for Circen Slate

Western part Vermon!, VWashingbon These slates sre of 8 predominsting puepgh: 1one, sonie loving

County, New York, Yeins extemw spots or streaks of green of vorviog siee. Looo el percenioge,

through entire slate zone, lawr, green may predominate witl soly tints of purple. As in the
s o olleer weathering VermsonE slotles, @ pervoentoge change
upnn expEore o harmonions shodes of bown, while atbers
persent dn unchangml apgeadanee,

Washington Counly, New York anly. Theanly plaes in the U 5. s Par et qod qooding slabe lins biosn
Tonnal ien e pusbts of sulliefenl siee (o insare proiindde ogerstions.
Excellent in oobor, cleavage nnd strepgili. The oobor Beenmes
minre pleosimg with see. & atady of the price s of slits dis-
tribigbors shaws Uhis color as the most expoensive

11|rrr" e l|l'|.i|:r1|l.fl|l |'|.:||l|:l;r|n|;u-||ﬂ L 'l'nl‘lrl‘l.lﬁlpi :.r| |E|r||-|' |:|1|||q'l|. rn.l“.u.l'r -l,ml:r Fl,q' flpl.rl. ip" hjpﬂ;ia1
treatmeail. Becouss of thielr coler I:IH'! banve Deen termwad froak slages, They are jisst shot U pame
inplice—{renk alstes Tren ek Toemations centieries add, of o charecter thet will st permidl splitting
umder 1% in thekness and from Lkis up o 2* for srchiteciueal eoof perposs. A greal weeay of
vodors are ayailnble, comprising Opals, Bromees, Bails wnd Browes, and ollers o veried aod asigque theat
when displaved vn msser one §s rentinded of & besotilal tepesiey. They bl choening contrests wnd
charscter boow rool,  Sonoe of hem may not be trae slsle in every guslity thet bus won for Usis stomn it
copturies ol sheltering wiilivy, Tait even shoulid they have no salvage valie, they bive so enbanesd the
Bty of the bualding ey have mbored a8 10 Tully repay Lhe investment,

Miloa;

(=)

[E]

Shies Teoii prhrﬂ'_lj'i'llll-, npn.'hlu}' im o gridunied ped, aps Beeing 'ﬂ:llll:l immnl b gEve 0 “1|11|l|l1-|'|‘||:f
pleasing color effect by calling for o miciore of blaebdock, Blussgeey and geey, 0 s Athpilated, e
awrfnee ar lesbure miny alss be el mogh anid knarksd 5= well s e inioth or stimilil fiaish,

Ve astlor wroide kpomn as “Bkack Bed™ s mpermied ercisionolly in Peoosslvinia, e (o an o
ewwlend of caflomEeaa mapirilies esperEmee bing dhaiwn Uat ofler naans yonrs sapaisaife licse lates
wealbirr ol sl wome alight di=colration sl surlsce Bolerorntion tekes ploce. The neailers of 1hds
Memminimm warm againel U gese o sach sloles eveepd on emporrs laiilings or iaslates] marol iz
trpcis. Thrugh peseapels amil (he steemisses elfor s of e mienders of Ui S iom only ansall ipoesitics
ol sieh ronllng aies e ow aveblnbibs ns s ek b= bedag divertes] into secleoald shvtes. Taallorin Diksik-
Tmniieel s il oibier dpsis foe whileh 10 b fdeal  Copsidering s oviteries of slislierine o) Bt jon. rosedimg
alabe paresents o perotectbon record aBiflicalt to ol amil few Talires of =late pafs sl svien aflter
muany vouirs of seryvioe Bnve chiefly been teaced Back te this " Block Bead™ slate of otbice slites of lagh jme-
by conlent,

The demana for more codclin] sldoetbon of color Lenes in furnishing of srchilecboral rools bus bel o s
e Uhiarmagh qull!} eid lll\l'ﬂil!‘} ol e |-|||||||.-¢'r I“|-||-|l|||=|.|.1 ohuraslorisitos of cortnin beds or Wik i
dellerent ar even Uhe samie l]llll'r;m. vnfliee ';.rl'ldlllll{l.lﬂh ol 'ul|_l.q||||lrin.; Neimis w bl nlquin:l wlmioes i knowl-
edpe by rooler of intlmate color effect desired on o ool af spocind teealment s Lt sloles of Lhis class,
when wamd, mny be alitained from o aquarey which will meet the fequirements us nearly ne it is humanly
pﬂllﬂﬂﬂ-t Liw pn'qH-rrmin-hi. Imventive gemins some s naEy elimvinnie U uncerlamiy ol I'mﬂj“
ar knowing exactly the ullimate color o which dates may weather, The L. 5, Buresus of Standords
and Mimes and the research emgineers ol the Nalionsl Slate Asweintion are working an the problem

9



s LATE

HOOFS

American Roofing Slate Deposits Now Being
Cuarried

Active roofing slate quarrying in the LUnited Sintes
is conhned 1o the stiles of .‘l-tlltrll". !'I-Ll.;'l.].|||r|_ Mew York.
Pennsylvania, Vermont and Virginia, the chief produs
tion of Pennsylvania s from the Lehigh district, ine
cluding parts of Morthampton and | chigh Countics. The
Peach Bottom ':ii"“ill exlends from York and I.in.'.;|:1|r1'
I:"'l'-ﬂ”“"‘-. |'|-I|I|-:.|'-.|||'p.|_ scross the line into II.'||‘f||r||
County, Marvland, | See ,‘l.l,“:I page B, |

[he =ctive Vermwonl district lies in I':-"Ill|ill:_'\.|-ll'|l ol
Hutland Lounties, and extends inio lI|!||I.|--||.ilup'r-'||:| '|:||||r|::..
Mew York, Ihe Maine slaie |!|'1--|-i1'\- peeur in Pisca
Emdguis County alioiit the center of the siste. 1|-ir|_|'i| T
operations are now condacted only on the Arvonia bell
of Buckingham and Flavanna Counties and pear Famont

A oumber of mher deposits have been worked in the
past and may be worked again, bot are now idle; others
have naot yel | A few others are bheing
worked now exclusively for erushed and ground slate,

wen rr-l"i l"]l']l"' I.

In Canada slate has been quarried chiefly in Richmond
County, Dueber, though some slate has been produced in
Mova Scotin and in British Colwmbia.
the shores of the Bay of
Trinity Bay, Newfoundland, No Canadian quarries were

iy aperation pl time of |l||.:|-|i|',|||-|'\-||. afl thiz haak.

Slates have been

obtained from

Islands and

Grading

Practically all producers have their own trade names
and “grades” for slate for “Testural™ and “Gradusied™
rools and the distinguishing features of each should be
familiar to the architect or owner before specifying

The Mational Slate Association hus on file a complete
list of regisiered trade names of the various slates

With tespect to the characteristics of =late, which have
their effect upon grading, Dr. Oliver Bowles, Mineral
Technologist of the 1.
Characteristics of Slate™ paper delivered before the
American Society for Testing Materials, June, 1923

f':. HIIIT'J.I.I .-I' 3|1i|:|—- A VHE, i.|| “.rl'n'

“Alnte i of medicm bardoess. very fine gradsed of low
porvsaly. gronl strength snd consists sseentinlly of skl
apnd stalde minerals thet will withstand westhering foe
haimdpeilds of years,  Sorme slnle in Penmsyivinin oonlains
filitwsna which constst of narrow original beds ysslly con
tmising carlwon i darker in colir than the bosdy. Thire
= tendeney for snme rlhions o FlAAf AR &y eEEs Y e o |
of the lras pesistnni mineenls ol llll'\:h sharnialid nanitl AR G
exposed surfeces.”

Some Pennsylvania slote contains ribbons and the output
of some quarries in this district is divided into two classi.
Aeations known as “Clear™ and “Ribbon,"™

The characteristics which are commonly aceepted as
alfecting the appearance of the slate on the roof Ramely

the surface, siraightness, condition of the corners and

10

Figuwre &, Smieorh amd .H'-uul'l'l Slmdea

thickness are used to determine the “Classification™ or
soecalled “Grrade™ into which the quarries divide their
1|r|-|!||| |

Commercial Standard Means Praperly Graded

The classification below applies only 1o slote less than
14" in thickness for “Standard™ roofs.

When specifying “commercial standard roofing slote™
it is unnecessary o further eover the essentinl charncter-
siics or grading points 1o be considered by slate in-
spectors in selecting and piling the slate in the storage
yards at the quarries, The term “commercial standard™
embodies certain grading standards which govern the
selection of slajes For -||i|.-|l.|-||l and are as mueh o pari
of the process of preparing the slate slabs for roofing
purposes as the splitting or any other operation.

[t is 1o be regretted that it is impracticable to lave one
standard for all parts of the country. Tt will be ven | oed,
however, that this is impmml:h- due 1o soime slates con-
taining ribbans while others are clear, some having a
rough surlace, oihers a smooth surfoce, and certnin otlser
1“-Iill-|:lu-|‘li=lp featiares which must be F;i.'.'i.-n con=ideration,

In the past many architects have thought it necessary
o specily roohng slaie by the name of a fown or by
That this is

Ig=r Feslfachive .|||.d umnrecessary 1% :||bl|.'ir|'1|1 'ﬂ-‘lll'u i: E'.-

3] i
lIF"' e Ilil1‘|'|| rfl reciions fr-'lrr- cerfain lowns,

renlized that any p.lrlr'l'l||:|r color or kind of slaote veins
TN % -|"\I|I|'IIE[ ﬂll ||-I:Fh (5] rlllirl_' rr—Fiull_

A Number Twa 5late comes from the same bhed pz the
Mumber One and is only so classified becanse of surfase
characteristics, A knot ar koorl ar rr.-up:hr-r [exiiire O
surface of one slale of o Elilf !|:l|:|! from the same l\.I.;|||
It = not &
manulaciured or artifcial |I-rnr]l.|-.'l which enn be virked
by formula or

|-I‘“'|_" nx “'h-u'lr'l"" ks I"Illli'rill consliluen=

human avarice o cul down on any ex-
pensive ngredient
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SLATE

ASSOCIATION

Architects and others may rest pssured that their speci-
fication of “Commercial Standard rnnﬁ.n“ slates in ge-
cordanee with the El‘ad;hg standards of Mational Slate
Associntion” will obiain all the esseniial characteristics
and quality as though they were to prescribe all the fol-
lowing details of grading standards used at the quarries.

Lehigh-Northampton Districr,
Pennsylvania
There are iweo grades of Commerecial Standard Hoofing
Slates produced in Lehigh-Northampton District, Penn-
sylvamnia, viz:

Number | —Clear Dinrk Blise, Bluc-grey, or grey fn oolor,
il Lhemaghout.

Simpilar in all respects 1o No, 1 Clear
except for the presence of ane or more
Bands or ' riblons ™ which sre ol ex-

prornl when an roof,

The following grading rules apply to each of the
above prades:

Surfmee

Miimiber | —Rilaban

Hemscmaldy siselh straight cleavage

Tl |H'I.l||1 of slate Bl Tromt amd hpl:.

The marimum bemd shall ol exeed

13" in lengihs uge 1o T65 nar el
" in lemgthe from 167 o #1°.

*hnl He Froee from knots or knurls that

i nARY way interfere with the sl

codiveyanes of Lhe liying of Lhe skie

on the rooll.

T{HMIHH}' Filll cofmide an o fEeae]

emils. Mo leoken coeness o6 coveead

emils  Lhat wonld saeeidice bl

slrmpth, or Uhe Biying of & wiiler Ught

slnte pusd,

B35 Lis T pienels per soqunre degeending

sty aginarry end calar,

.‘I.||F|hll|il||r|.l|l|:.' .‘.“ %

Tewture

Corners

"rh:hl
Thickinrs=

In a few Pennaylvania quarries they are also producing

two other grades;
Meclinn S s a1 Clene eadwgil iliab Bi-wiinre
s moimew bl moeghier—less ainblforas in
thackness,  Weighit SO0 te 725 b=
Qi sryusre.
Simee ms No. 1 Wibibson eoeeyl fesLnre s
raimewhal psugher and mblons moy
igepecne amm ex el sierface of slste ol ler
I?: Riabal i thie posaf,

Morei—Large I'II]..l'llil.Il'H af ™, * il “Hlliﬂ.’ nlmirs mre
wsrn] ﬁll'1||llb.||.| [REITER T g |i||l|l|1|l.'| l||||l.¢ |||l My foslrmcLian,

SNumber 2 —Rilsban

Chapman and Hard Vein Quarries,
Pennsyvlvania
There are Wi grmrh of Commercial Standard 1|ll-:-
TeciEn Frllll‘-}'l'r'.nllm ‘:lulmun amd Hord YVein qulrﬁr—.ﬂ.
'lu'h'_, Mar. 1 amd Moo 2. bt huu:illq.; ARIME O FINONEE |urc|' Yl
running aeross the slate.

Mumber |

Surfwre PBessmaldy sowasth struight clesvage
fuall |l.'r|.|;li'| oif alate Both front mnel ek
The masimum end shall not excecd
L9 ® in lengths aip o 167, nor excemd
5% dn lemgihs Tram D67 10 21",

11

Tevture Shall be feos feom knats of knuels thiat
in omy way interfire with the safe
comveyanee oF U biving of the slate
o Bhe oo,

Corners Beasonably full corners on esposed
nals,  No PR COrmers om ooverel
ends il wnnldl sarrifice I1IIII|lrIﬂ
strength, or the laying of & water gl
shate rosal,

Thickpness .‘|.|'r|;l;n1|'r|1n1rh' W

Weight 630 He, i 700 s, per squnre,

S ber 2

rince Same quality s Mo, 1 but 0 rougher
sirface. The velis showing oo

Teature prominent. Mot quile as andorne b
thickpess ns Mo, L.

Carners feasonably full corners on exposed
onds with no broken comers on covered
wivds hal would sacrifice oeiling
sirength ar the laving of & sater 1ight
wlnte mool

"‘I'ilhl B0 lhae b 725 Db, [T sapEre,

Vermont and New York

There is only one grade of Commercial Standard Roof-
ing Slates from Yermont and New York,

Surfmee Hensonnldy simoosth steaight clenvoge
fuil Jl:'rb,:lll ol shate bl Ceaml nad Dok,

rllu'nluum lseniel shall Bl eaeeel
ig* ln lengths up o 167, mor eveeee

e* in bongehis from 16° 1o 217,

Eluasll b free from ks or knurls that
in mny way interfers with the safe
VO ey R OF e Iu3||||.|: wl the skte
o thee

Testurs

Charners Elﬂlmﬂlllr full coeness (] |'||u_|-u-||

emde. Mo lirmke piErfErr Of onverl
emls allowesd thiat sl secrifiee nsil-
g slronglh, or Lhe lasing of & walss
ighit slate el

050 s, Baw @O0 Wi, alegremding on oqunrey
el coldor,

YETE LT TRIT |-|l|'!r i

MorE-—"Spulli” dees not oean g nhealutely aven Diee wnd
haeek, levcanise i nsbiarsl ehmroe Aerlstios of the rock remler
l_bllhll'-ll|ﬂll"'l-'\-l|ll'l' TJII' wored * wmwmth " b= ||lu.|'\-|lrnr|r\- | pelis
Uwvely only, The roangler slates nee sebictod for wse o other
thum b sligiaead 1y o ol

Welght

Thivknras

Monson District, Maine

There i only one prade of Roofing Slate from the
Mons=on Maine distrie.

Surlmes -1Ir‘r.;|i‘t£r!aq1:::r with grakiv fming 1he
Cinrners Pensemably fullcomeron exprised emils.
Weight -*lllﬁr“l.illl-'lllf'I:F ] il s jerd sguare.
Thirvkmess e © atmpelard thickness,

Feach Bottom Disteict

There is only one grade of Commercial Standard Roof-
ing slate from the Peach Bottom districe.

=il nee | EEL TR [N

! smusill, strsight cleavape
ol of wiml.



SLATE ROOFS

Lirners Measoanbly full corpers on exjmed
emifs.  Bumne cofners are ollowsd off
wn enda wiiles cover, bul nol enough
to desmoge s sefvice,

Wrimhie Abwmt 700 lBe 1o 50 (e, [T squeare,

Thickness Approcimately &%

Virginia
There i= only one grade of Commercial Standard Roof-

ing Slute from Esmont district and other Virginia
QuaTries,

Burfaoe Exregtionally smuwasth straight clos
Full Iengts of slaie both fromt and back.
Corners Memsonably Tull on exposed ende, Mo

e CUrnErs of covered cmils Uhal
would sacrifice makling strengih or 1he
liying of o waler tight slale roof.

Wright Practically uniforin ahout T84 s, per
sqiknge,
Thicknes=s Approximately g% °.

Mo —The raagher slites are seloctel for use o afber than e
sbandlmrd typar wl slale ool

Cuantity

In the United Sdates slates are sold by the “squore.”
A “square” of roofing slate is defined by the U. 5. De
partment of Commerce, Bureau of Standards, in Simpli.
fied Practice Recommendation Mo, 14, as follows:

“A Bquare of Roofing Slate—A square of roofing
slate means o sufficient mumbier of slate shingles of
nny siwe o cover W square feet of plain roofing
surfiee, when laid with approved or ciustomary
standard lap of 3 inches. Slates for surfacing fat
roafs are usually Inid tile fashion, without lag, in
which case a square of slate woold cover an area
greater than 1060 square feet.”

Thee quantity per square varies from G680 pieces Tor the
10° % 07 siee 1o 98 for the 247 x 147 siee, which includes
ihe allowance Tor a 37 head lap.

It should be noted that for rosfs of comparatively Litile
slope where a 47 lap is required, an additional quantity
miest e provided, For steep roofs or siding. where a
lap of 27 is suficient fewer slaies will be necessary.
Slate, however, is always sold on the basis of quantity
respuired for a lap of 37 even for fat roofs,

The data wnder the next thee headings = guoted Do
Simplilied Practioe Recommendstion No, 14

ROGEING SLATE

In accordance with the unapimous action on Janwary
24, 1923, in New York, N, Y., of the joinl conference of
representatives of manufacturers, distributors and wsers
of slate for roofing purposes, the United States Depart-
ment of Commerce, through the Bureau of Standards,

recommends thatl recognized sizes and nomenclature be
reduced 1o these shown below.

TABLE 1 —<Ihimenstens of Slale Shingles fog Sloping Reoals;

Mindmum 1o a Sepnee

[Ench size split® o thickness of J, 1. % 14 30 1L 18, Lla
1% mmd 2 imches.?|

Miipimi - Mirsimizim
Face ] lEmam Faci
alimnensions® t:":'hl:i allmemsiams’ 1:}""“"“":':“
im imcles {37 lap) L wiielies i3 lnp)
by 6 66 | 16 by 10 221
I by 7 SRR 16 by 12 185
1nby & 515 Why % Ha
12by 6 333 18 lay 10 192
12y 7 457 I8 by 11 i
12by B o {  1aby12 Ll
12by 9 355 | 20bylo L
12 by 10 x20 [ 20 by 11 154
ithy 7 it 0 by 12 141
by ® 327 | by 4 121
by 9 0} 22 by 11 138
14 by 10 261 '| >3 by 12 126
e by 12 218 22 by 14 18
16 by M &7 o by 12 115
Wby 9 | e | Ziby 14 "
| ]

"The aii of splditiing slaie Wlerks ronsbsis in g walvely swducing
frsilland halves, suilil the desirel roofing slate thivknsss hasn bhom
frarknl or sppresmaicd, This Jiald wranght charsrerianrls appenls
archiferks and ewness, [0 b5 poe & simple matier 1= precieely conirel
ihe eglitking of ikls maiuval rech, por can o uuir-lnll-lr il 1hiekness
Thimughaui avniifed, The recommesdel range of thicknesses 10 b=
aimed st Ly opereiive aplitcers will meel ol ssrmal fogubrrmenis, wwd
=il dnsare (e mailseis ol ecobsny ia the obilisation of (ks masy
mhims ol guarrisl hiocka.

‘b im rurlesary e fegnid & Lhickness faliing botwers two siasdard
Thbakmeasrs as & opecinl,"™ mnid b ie L prastics (0 hese ihe prioe of
the ""agercial™™ ugan ths greater =f Lhe iws sbaslord phleknessss.,

'For thlikpfoirs qmeball inck sod mors, 55 b8 mot gewrrally com:
widered  pravuleabde w0 use lengihe ilay &re |ess than 18 (SEhe
alikaigh Tor feols of speciml ireatmend (@ may b dess 6 smsll o
Algiws. " WNar ma larper poajerfe i sill be Jound sl dosssselel [s gl
T8, FH dud sern BF dnch benpihs thas fe aprify onlp the id-dneh mdnl
wmas, ) I sasrping ewd s desived design on special peufs, B B ot
Eimes Sbrwrsafry ie mabe skinglss biager than 34 lacken, In whirk e
vhig (lkicher slmben are el

TABLE 2 —=Dimegsions of Sinte Shineles Tor Flatl Neaols

[Ench size split to following thickmesses: For ardinary sefules,
|I'i: !I'H"I|'Ili- e proivendde ool ex braardinary service, g ineh and

5 Ench
Facm Dnmupssions. v Ixiig

é by 6 10 by & 12 by &
6 by B 10 by 7 13 by T
by % 10 by @ 12 by &

SIZES OF SLATE FOR MISCELLANEOUS PURPOSES

I is recommended that smaller elate, such as 12 or
14 ineh 1*-h#l|lﬂ b tsed i E'I:I'rll.'i.l'lE’ Penis, pnru:h andd
dormer ronfs and sides, and Farnge ar ather low-roofed
lﬂtirllilu_“w. This practice = also recommended even in
situations where the main roof s of larger slate,

ﬂh'ilu! to the Taet that eertain sizes of slnle nuy Tore
more available than the sice called for in the specification
ar order, it s recommended that archilects, Tusilders,
engineers, ol conlractors provide for alternate selection
on usual slate roofing installations, In this connection,
particular attention is alse called 1o the increasing use
of random widihs of the desired lengths, and to the fact
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ihot architects are adopiing this practice. While slate is
plentiful, such practices will bring about the elimination
of waste of an imporiant natural eesource, and will obvi.
ofe the mecessity of waiting for specified sizes while an
necumuloted Bnished stock of other wsable sizes §s avail-
able and sccessible,

IMMENSION NOMENCLATURE

CosMuERcTALl STasmann THicksizs (that is, average or
basic.—The terms “3/16-inch slate,” *[ull 3/ 160inch
slate,” or “not bess than 3/ 16-inch slate™ indicate a desire
for a hand-picked selection, regardless of the sdded labor
and cost.  “Commercial standard” is the quarry run of
production, and shows tolerable variations above or be
low 3/16 inch.
able plus toleranoes only are permissible; thus & 1§-inch
slate musd be a full 15 inch or thicker.

Weight

.I'I. =] 1ITe uf I:-Iﬁh:' win U= |uu[, l'.:'.. mnu!h :l.u!.-: {a}
cover 10 EuaAre ﬂ'm i rool :lurfuu,:-e with n 5!m:|:|u|'ﬂ. :']-"'
l-l|1-. will vary Fiem G500 fo (WMD) |:|irlu:||r]:| lor thicknesses
feom the compmrcial standard 3/16° 1o 25,

T'lw mmmtrrial slandard thickness In|.|-||:ru:i.1|ut|*|:|.
37167 'rl-'i“ 'ln'rigln. Tram G50 to 750 Fnu.lln:l.u per square.
For ﬂlil‘rlﬂ-ll-ﬂg ilie dead load on the roof consiruction,
it may be taken at o meaximeim of B0 Flﬂumh per square

For the thicker sluies, however, reasons

or B pounds per sqienre fool 1o include slate, felt and nails,

Elate wsed on flat rools are laid withouot |np, the ends
and sides being butted fairly close together. The ex-
posure o 6 Aot roof = thus the size of the slote wsed
and the weight of slate required to cover a “square™
D' H:rl:lll mrhw i mt:ﬂj.mn:!inp:l'!.' Irn.

The 'H'Figll-l af slate varies with the size of the =late,
color and fjuaarry and even sometimes in the same UBETY.
This variation may be from 109 above to 1539 below
the seights given in the following table of average

'h'f'tj.!hli- of slate of dillferent thicksesses Tor Both -uln-],lihE
ond flaf raofe,

Average Weight of Slate per Squore

Slati {100 sy, [
Thickness in
Il Slosphng Wesnf Flat el
SBowing fae 3° |.n;| Warlwmnn Favge
Standard .:. TAHE b [}
Sebectead full Th0 250
e 1 b b bl
i (] ] 1]
15 = (HMR [ it
i 3,004 1000
1 SR 1500
144 &, DMl 1670
I iy, DM 2,000
14 7,011
T H_ (HEi
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FHITCHINE PUNCHED

.

MAND PUNCKED

Figura 7

Nail Holes

Mo slate should have less than twa nail holes, The
sjandard practice is 1o machine punch two holes in all
architeetural roofing slate 14" and thicker at the quarry
and also in commercial standard slate when o ardered.
Four holes should be used for slates 7 or more in thick-
ness when more than 207 in length. Holes are punched
from one-quarter to one-third the length of the slate From
the upper end, and 113% to 2° from the edge. Where
four holes are wsed, it is costomary to locate the two
additional holes about 2° above the regular holes.

Some architects in the past specified that all nail hales
should be drilled and countersunk, On normal thickness
slates, no method of drilling haz been developed which
will |.|-rlul|]u|.'E the same clean hole as hj-' machine punch.
ing, because the small thickness of stone at the cutting
point i= insulbcient to absorh or dissipate the drilling
force,  Hence the industry, through the Assaciation, in
1923 adopted the machine punching of nail holes as
standard practice,

That the resulis are excellent is demonstrated by the
fact that, wlen given two slates will lesles punched Irr
citler I'r'u!'lllmi. architects have muu“}l selected the [Tig=
chine punched as the better and hove even called them
drilled and countersunk.

Machine punching is 'Prrfrrﬂih: 1o hand F"MH“E-
The term hand pun:]iing unupH:,r refers o the wse
of the double head slaters hammer having one head in
the Form of a long promg. Machine punching may be
done either at the quarry or on the job, Hand punching
of holes in fitting hips, A, is, of course, necessary,
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I."i ihe laying of any roofing material workmanship is shattered around the nail hole or the head of the nail
a3 essential as the proper selection of the material. crushed and eventually the slate may “ride” up over the

The more enduring the material the more important this nail and be blown off in a heavy wind, The blame is
factor becomes.  Slate, the most lasting roofing material

known, should be laid by roofers of experience and '
traiming. It is & mistake 1o assume that those without B ssare
such experience are qualified to properly lay slate. For

B wm

LR . i
L
=Y -

3 1
o J
e ——
e

___,.-r"
- | o4 siare |

i

o
_,-"F__,- Figure 12, Starting Slate
.__.-“"--.--"" o Figure |0, ;
3 e Nad Drives Too Far placed on ihe malerial whereas the real resason can be
"

traced to the method of nailing.  All nails should pene-
irate the sheathing and not the joinis between boards.
This is especially important oear the ridge of the rool.
It would seem almost unnecessary lo mention the fact
that there should be no through joints {rom the roof sur.
face to the felt. The joints in cach course should be well
broken with those below. Where this simple precaution

Figura 11. iz neglected it s p-nua:'b]n that water may find its way
Nail Kot Dirivem Far through ithe joints, eventually couse the feli to disin-
Enough

| warr 2 #as .r.vlu- 3 Awp A%
]..i":..m'-h: Fof CEWIFE AJ POINBLE

instance the nailing of wooden shingles and slates are
entirely different. The heads of slating nails should
just toueh the slate and should mot be driven “home™ or
draw the slate, but left with the heads just clearing the
elate so that the slate hangs on the nail. The opposite
in true of wooden shingles and a man used to laying this tegrate and leaks develop. Where random widths are
material will invariably handle slate in the same way. used the overlapping slate should be joinied as near the
As a consequence the slate, held oo rigidly in place, is center of the under slate as possible and not less than

14

Figure 11 Froper Jainting
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3" from any under joint. Where all slates are of one
width, this is sutomatically taken eare of by starting
every olher course with a hall slate il where H\'!il!Hl‘
and practicable, a slate one and one-hall times the widih
-of the others.

With but few exceplions, the standard 37 lap should
bé insisted upon.  The “standard 3° lnap” or “3° headlap™
means the lap of the slate over the second course below,
see Figure 15. The small saving in slate through rede-
ing the lap will not compensate for the risk entailed of
leakage due to the lessened amount of material over
which water might be blown.

A practice prevalent among many roofers is that of
driving the slater’s stake into the roof boards, To avoid
damaging the roofing felt, a plank should be wsed for
this purpose or the stake driven inte the scaffold only,
Slaters oecasionally use 4 metal strap o5 5 support for
the seaffold brackets, Thiz practice should be discour-
aged when these are et off and & part left o the roof,
They will rust in time and sain the slate in 8 moest o
sightly muanmnes,

J‘II.EH.F' 14, A Sﬂﬁj’m‘fﬂj ."u.-'ﬁfJ fracket

The foregoing applies 1o slating in general.  The
forming of slate hips, ridges, valleys, caves and gables
require & deseription peculisr to themeelves,

Exposure

The “exposure™ of a slate is the portion not covered by
the nest course of slate above and i thus the length of
the unit exposed to the weather.  The standard lap of the
alternate courses used on sloping roofs ia 3° and s the
basis upon which all reofing slate is sold and the quan-
tity computed. The proper exposure to use is then ob-
tained by deducting 3" from the length of the slate used
and dividing by two. For instance, the exposure for o
247 alate is 24" minus 3" = 21" + 2 = 1004" exposure.

The following table will be found of use in readily
obtaining the proper exposure.

15

Expasure in Inches for Sloping Fosls

s =
Length of Slate Pge e da 20"
in lnches 3° lap

= o

a2 1'!';;
20 Bly
18 713
is ik
14 Sl
12 d1s
1] 3%

Sloping roofs having a rise of 8" 10 207 per foot of
herizontal run should be laid with the 3" lap. Buildings
located in the southernmost parte of the country or on
the Pacific slope may however be safely roofed with a
lap of 2" providing a high standard of workmanship is
otherwise maintained, For stecper roofs, such as the
Mansard and others nearly vertical in plane a 27 lap will
wsually be found sufficient. In some sections of the
country it is cuslomary to increase the lap to 4" when
the slope is from 47 to B8 per foot, while in other parts
the 3% lap is considered entively adequate.  Flat roof
construction should be wsed for slopes less than 47 per
foot, For vertical walls or siding use 27 lap.

Ridges

There are two commoen methods of finishing the ridge
of the roof. These are wsually known as the “Saidle
Ridge” and “Comb Ridge™ but each may have other
names and certain variations in laying according 1o
local practice.  In Figure 16 are illustrated two types
of saddle ridge which are known respectively ae the
“Baddle Ridge™ and the “Strip Saddle Rudge.” In the
first of these, the “Saddle Ridge,” the regular roofing
slates are extended to the ridge =o that pieces of slate on
the opposite sides of the roof butt Aush, On top of the
lust regular course of roofing slate at the ridge is laid
another course of slate called the “Combing Slate™ and
the pieces on the opposite sides of roof butted fAush, The
combing slate is wsually laid with the grain horizontal
and should be of such width that the exposure or gauge

Figure 15, Lap and Exposise
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of the roof i= maintiined approximately uniform. For
ﬂ::mplﬁ if 207 x 12" slates are used on the rool with an
H-'_.-;_-' BXNSLre, 1¥ x B alates labd horigontal conld lse
used on the ridge. It will be noted in Figure 16 that the
combing slates overlap and break joints with the under.
neath slate.  In this way all the mails in the combing
slate are coversd |.l].' the .'l-'lli'\ll'mlll'lﬁ slates excep the
nafls in the last or finshing slale on the ridge and these
nails should be covered with elastic cement.
16 it will be seen that anly two nails are vsed in each
For this reason the end of the slate which i= not
The

jl.bllll.!l- an Lop af the rl.l!'r-.r.- formed |:|'g.' the butled edges of

In Figure

slate.
nailed should be held in Ll]:re- ]r:r elastic cement,

the i'l.'lru|:l||1'r-. slates showld be Gilled in with elestic ek
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Figrare [7

< Che ROTE
Folate Ty

any elnstie cement on eiller the hips or ridges, bt this
]hr.‘ll'jll\.-l‘ i® mol I|'|.|-Ir|l|:l'||l||-|'|‘| H-'q-'\q_llﬁ unr'qlr |-:|1,'u|'_|_|:.|gl .|'||.
mElee condilinms .|-|!||' 1|;|i|-|. I-|hr|||||| |_||I- ;|rrJ||l:_l.||| B Bo

JI1

||!I- il

Isetween the joinds of the slate linmmediately belaos
fame parks ol the -|'||II1||r:| il ia customary o
Uppeer 1'I]:.‘I"- |||: ||I-r II.I-I I-|-||-| alati L q!u-u“ 161 ||||I -|r.|u..
Manv arehitects |l|-"|-i'r Eiy Ll'-"||
the grain of the slaie vertical, asing the same Lyjee af
ridge with top orF combing zlate of the same widili as il
regular roofing slate and the length the same as their
exposure.  In such cases the storting slate could be o
“slate and a hall™ in width rather than a “half =lae"
Ansiler type of saddle ridge iz that kmown 85 the
“ateip Saddle Ridge” This ridge is laid in & similar
manner lo e above excepd that the combing slates do

ing, Figure 16, Flate 1,

il overlap bat bute Qush and esch combing zlate has

17
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Figre [, Il!.ldp;r anad Closed Falley

be the same widih
as the fegular rooling slate or norrower as the desiener
may wislh,

loie naile. The combing slate muay
1-|1I' I:I.I.I.I:I- !ll'llllJJl! |||" r'u'u'll':l hi|||_ 1_".|.l-|i|;'
cement and the 1'dr.:|-- of the R T T T slnies 2ol in elasiie
ceimenl as shown in Figure 1,

The *Combing Hidge"
e addle Hidgi™
oFf eail 2ide extends l'r:.-ml:l ihe |iqi|.1-r line &= shown in
the detail. Lis.

than 1. Thas tyvpe of ridge may be laid with the comb-

= |.Ii-|| i I|||- mikiiE Ianiney s ||.-|l
excepl that the |l||||li.||;|: 'ai.ll_l' ol the norils

i‘ (Higl I8 [II = exbEres :I-I‘u.l.lll] Finif L i LT uf

thg slale hoving o pram verfical or horizontal. |n elilier
cad, e |'l:|"m af the slole should be se i elasiis ertmend,
I

the top or combing course is projected 1 /167 1o 15

A& -hlmll. and e nails covered with elasgi ceeimeink

above the under lajpe codrses, it will moke o much lsetics
hinish and will be more easily filled with elasiic cement,
A variation of thiis h.l_l.ﬂ il rpl_‘IFr- 15 known ns the "'I:“:.,.

Figwre [%.  Fantadl Wip



SLATE ROOFS

comb Ridge™ in which the combing slate alternately pro
jﬂ'l on either mide of the “':‘IF_r,

It will be noted that in Figure 16 the top courses
of the regular roofing elate have the edges set in elastic
cement. This is done to aveid their lifting under action
of the wind and should in no sense be construed as being
necessary from the standpoint of weather-proofness.

Hips

There are several methods of forming hips on slate
rools, some of which sre illusroted in [-'ipnn‘ 7. Thes
are the ones mosi commaon in all sections of the country
although they mav be known by other names than those
given herein,

."l'pl.ril M, Oprn Fallés

The “Saddle H-p" may be formed by |:|].1||'|||1.r on the
a_-]l\.r.llhir::; hnq;.iug the I‘u‘lr ane or wo '|.II.1.II-‘|1'F lnth or a
3 __" cani strip anl running Lhe reshng slate up fo {his
girip, Un top of the cani snip andd the slate are laid the
||i|| sloiee which mre usually the same width as the ex-
[rirsanre of ihe slafes on the rool, .\|I|m|:|;.-i| they inay vary
1 W ir|1|| fif ||i|lr'||'l|l rlasses of work
a0

il

Plate I.
ihat the four nails wsed 1o fasten the hip slate fo the roafl

I will be noled in ithe detnil FIFI.IH!

are dreiven ko the cani sirip nnd do not EO between the
joints of the slate
covered willi elostic cement and the lower part of the

Ihe hends of these nails are then
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next slale |:-r\-|_‘|||n,i therein as showi
also placed on the joint between the roofing slate and
the plaster lath and on the peak of the hip before the
A wvariation of the “Saddle Hip™ is
known as the “Strip Saddle Hip™ which s used on less
expensive work and may be [ormed of narrower slates
laid with batl joints which do not necessarily line up
with the course of the slate on the roof.

Another Iy of h'i]! is thot known as the “Mitred Hiil.h'
In forming this type of hip the slates forming the roof
courses and the hip are all in one plane as is shown in
Elplll’l' :2. l"l.l.ll' =

Elastic cement =

|I|I|| '-|.1I:|—- are I|||-|i_

| ]|-|' ||.||,| I-|;||r-\- I-||||I.||l|. lrr' Cill rcil-
ralely o form lighl Illi.'||'| ||.r||;| |||r- i|||||| ':-1|-||||]t|| |:r' |I|.'||-'||
{141 'Hllh elasbie (sl piEd i-||r- ||.'|i| I|-u||ﬂ-| -«.||.||||;||‘| |rr B0
E||.|| |'|‘| I® Bdy T iavidied ||'|r\- BIRCT -I"{'I“JIE 1Ii.i| ﬁ|:|lr".

A variation of this type of hip is that known as the
“Fantail,” shown on Figure 22 which is lnid n the snmie
manner as the “NMiteed Il:ll bt which hss the beeitom
l'dl:l' af the 1|i|| 'al.1l!" il &t an ;_||:|,|:]|I" LA} Il_.rlal i inl||||i|

Sivathe Ny ]||1|_||||;||' 1¥pe il |1i|r i that known as
||:||' I =121} H||1 ||-. ||::=| tl‘lll" i,|-| |||'|E| 1!|.|I -].lllh- AFFE Wk e
(11] 'l'allh the |r|;|:1 af Ealrars |.|1' ||‘||- r|:||f|1||: HIIIH"-. ms slvmwm
i e |.|r|||i|. I ke nails are then ||-|'.rrl'|‘| with «loslic
cement and the lower part of the sucoeeding slate Iedded
thersin,

It i= sometimes recommended that metal or slip flash-
ing= be woven in with each course of “Mitred Hips"™ but
thi= 1= u=ually unneces=ary if Proper care and workman-
ship are exercised in cutting, fitting and bedding the hip
slites, There are zome roofers who do not use elastic

cement on the hip slates and secure satisfoctory resulis.

Vualleys

OF the 1w methods of forming the valleys the Arst, and
without doulst the more satisfactory, & the open valley
The sevond, known as the closed walley, = considered by
many to be the more pleasing in appearanee and is much
used on high-grade work,  Variastions of the closed val-
lev, Trequently used in connection with the Gradunted or
Texiural roof=, mre ihe "r|1l:|r|||'- vallev ..|I|I|I thr “ranos
l..1||-|l|..

OPEN VALLEY

The apen wallev i formed by laving =trips of sheet
mictal im the walley angle and I||||'-:ir||_' thie slate over il
an =ither side, leaving p space between the slate edges to
set me g channel for waler ronning down the valley pngle,
The width of the valley, ar the pmoant of space betwern
e elate edpes should inereasze uniformly toward the
botiom. The amomnt of this increoce, or aper, haz heen
determined sg 1 ineh in 8 feet.  For -I""I.:II1I|'|1F-. in o valley
I feet long. the distance between slates will be 2 inches
greater &l the bottom than at the top, as the width -
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Figure I1.

Closed Falley

crenses al the rale of 147 in & feet on ench side of ihe

valley, This permits a uniform width of about 2/3 the
width of the slate under the slate adjacent 1o the valley,
The difference in widih or 1aper allows the slate to be
laid closer 1o the salley at the wpper than the lower end
This
tapering of the valley also has the very practical effect

and takes core of 1the mcrease in waler received,

of allowing any jce which may form to free itzell and
glide down &y it meelis,

Thiz increase of widith in the valley must be allowed
for in placing the flashing strips.  Yalley Mashings are
8 e The Beest
thearetical monner of taking care of the loper would D,

peperally laid in pieces up o lomg,

of course, by tapering the sheels.  As this involves con-
sideralle additional expense in lubor and material i1 i
olten more procticable to use sheets shorter than B feet
anpd inerease the width of each shest an amount suBcient
to take care of the taper.  This increase in width nmounts
o 1/8 of an inch per foot, The increase in the widihs
of suceeeding sheets of various lengths necessary to take
care of this taper is shown in table No, 3, Figure 23
sheeis,

*each side of the

al the top and should taper away from the center ot the

shows tThe methed of installing the
Ih-— -|||1r should start 2 allev epnie

rate of 34" for every eight lineal feet. The metal Aaszhing
ghould be of sufficient width to extend up under the <loe
nod less than 47 dpreferably 6" 1o B}, and as far as is
pezsibile without being punctured by the slating nails
Where the two roofs forming the valley have copsid-
rr.;|!||-r' ||i|'E.-|'r|'I:'|| i in -l.-llll"' or ||'.|' r-l'.-{'\- AT Illlll'il i erent
in sipe

water 1o e del

and emuge o lorge varmlion i the valummes of

ivered into the valley, the metal should

21

be crimped or made with a standing seam 1o break the
force of the water from the steeper or longer slope and
prevent s being deiven up onder the slate of the oppo-
site side,
TABLE 3

Showing increase of widthe of untapered sheets in 8
tapered valley,

Laspgihy ol [iecresss in

| moresse i Langih of

Sl Walth whenls Width
24 I Ly Fii R
3@ a h 11
Ak i T3 i
1z i Hi T4
15 iy ity 1
5 Y

Exasteis: & valles is 1% et long. Tlee sheed extends 5 inclies
under Lhe sbales ond 18 fosienml by cleats, W ket wid il of sheeis
cnf besl b sissl d As & B-ench monkimen 1
s ry [wo eyghtl- amal omee Dioee- ool I
spriang Al the tog il llesi abipol menald Be 242
L.‘ = 10 Inches wiide, I ithe thres Dol |8 osed a1 thes ta,
firnt clght (ool sheel wisubil == 15% or l'l'_- Imiclers w il
ithe srvond one 16% or L6 Y wiide.

5k g
Ll
il
Condemsation [orming on the underside of valley flash-
||I|'|:. :||l:.l|'5||I
It is therefore recommended (hat the (el be

[}
wiell

Ings, when frr-r_m run ofl F EVaporate
the metnl.
omitted under metals f oler than copper is used
el should
praimited on the underside,

is useid under other metals they I

For inexpensive roofs as provided for in the specifea-
tion for & Standard Roof the copper for vallevs i= Inid
For high-grade work the
opper sheets should be secured to the ronfl boards and
the felt with 1z

Aat without crimps or cleats,

over metal cleats from 8 1o npart,

=
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Figure 2. Ancifer Type of Closed Falley
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he edge of the sheet is (urned over 14" and the bent

end of the clent hooked under. The cleat is then nailed
i the rool boards with two nails and the cleat bent over

e Cover 1]Ir' II.|i|'\-. '|. ||||'ri|-|1| a0dnieEl i |_|-\.|-||! 0 i ;|]r|

valleys with the lest work is to [old the metal 47 or 5
from the valley line and 37 from the clear fold.  This =

Ln-:-h'r: % "Illl:ll--ll.m : |].|-|'.!||_'

CLOSED YALLEY
The closed valley is Tormed with the slate worked I!l;lll
to the valley line and |'lil'l 8 of metal |r|.tl'n-:|f under ihe
The size of the sheet 10 he
used is determined by the length of the slate and the

-|~!|:'l" of the -ll|il':|llr|:_' risofs.  Each shest should extend
-

alate px shown in F | ELE 3.

alksva the LLE of the slate on which it rests so that R
may be nailed along the upper edge of the rool sheath-
Each sheet
should be long envugh 1o |.|;l the sheet lelow at least 37,
aed should alwivs e sel back of the butt of the slate
These sheels are

inge withoutl the nails penelraling the slate

albove so thot it will not be wvisille
-l';|l.||.|!l'1| by a course of slate { Section BBy, Each sheet
miasl be wide enough so that the vertical distunce [rom
the eentie of e valley to a line comneciing the g pred

I |11"| “Ell IBETISA0E

ﬂ|!.'1'- of the sheet will be at least 47,
lIl!'|ll'iIII" ujpsan e r|-.|i|i|'-|: ol the slate which should not
penelrale the sheets.

Bome roofers forim the sheets with a center l|i|l||l-
"|"|.|.:|:|1'|' 241, thus -Ii|Tl':l||u|.: them and rlll:ll1lrIF o straigh
line to which Lo set the slales, and prevenling water Fraam
(RTLE -|--|--' f-:-rr:ln_r: its way above the sheet on the olher
.'\-]'I'I:I".

Another method of forming a closed valley 13 shown in

R oimid Faliley

"'lrl.l‘r as.

Eaves amd Gabiles

Il-u.'lr.l'l- M

Figure 24,

the paper or felt covering the roof sheathing before the

The sheet= are lnid in long picces directly on

is Lo,
should lap in the direction of the flow ot least 4%, They
thould be nailed about every 18° along the outer edge,
and care should be taken to aveid penctrating the sheet

slnie They may be of any desired length and

when nailing the slage,

ROUND VALLEY

The round valley Torms a pleasing transition between
two infersecting slopes when used in conmection with the
Graduwated or Textural roof. However, if oot properly
lwid out it will prodoce disaster and mor an otherwise
beautiful roof,  For this reason its laving shoold be
entrusted only Lo those fitted by knowledge and expers
cnce 1o do this particular work. 1t requires the mosd
carelul workmanship and experienced knowledge of the
irehlem 1o secure @ i||| ||:.|| 'ul” |"' i'l.l["| ||].'.|-|r|-_l 1M
||-';|r'.|l.;:|I iy _|1|-'| |l..||l'I-Iiu||r_

Primarily the round valley requires o sufiable foanda.
Tha method of

|'||||I|||_' = ||| ||||i.||||||| 1= |||'-| |||-|'|| I||||||'; -||‘||'_|||'|i'|:_l ..I'I1|

tion to establish the meneral contour.
roal boards on ENELE Jil,

The valley slate= mast be at [east 4" longer than the

slatis weeil in the corresponding courses of the rool.
The sides of the slates poest be frimmmed to the progpes
radiws and the fops shouldered to make e slates lay
{lan.

The round valley slates are sometimes bedded in elas-
Lic
fitting, no Aashings should be necessary.

Il proger care is used in the timming and
Where the

workmanship s not dependable, Rashings of metal or

prepared roofing cut te the proper radius should be ased
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a5 a precaulionary measure.  Floshings should alwayvs be
used wherever ice may form,

The radius of the round valley starts as n maximum sl
il eaves and gradually diminishes w proctically zero
al the ridge. For appearance, as well as to facilitate lay-
ing the valley slates, the distance across the caves should
nol be less than 26%,  If the ool condition will not per-
mit this, the “cance” valley should be used,

The canoe valley is a variation of the round valley and
is laid in the same manper cxcept that the radius at
the eaves and ridge is practically zero. The rodius is
grodually increased until it becomes & moximem half-
way between the eaves and the ridge,

Eaves and Gables

The under-vave slates should start on a cant nl!ri|1- of
suituble thickness, depending upon the thickness of the
slaie, o enable the second course of slate 10 be correctly
luid, In the case of a cornice, this slate should project
about 2 beyond the cant sirip, sheathing or finishing
member. The length of the under-eave slates is found
by adding 3" to the exposure being used on the regular
slates. Thus, if 167 slates are wsed, the exposure is G447
and the size of the under-cave slaie required & 9157, Half
slate are sometimes mu-il, or Twﬁlm slates ol ihe frrpE
width may be lnid hnli:l:-nl:n.":,'. If the Brst cowrse is A"
wi llniq.'h.nm. sy :'-'H- slates for I]u: ||||.|!r1'-|*.au_-= COEs® i
'_'4_" slates il the starters are :!.-"3". nl!hnnFl: the under-eave
oid firsl codrse are samelimes made the same thickness,

Thl’.‘ I‘m-l coniree of slate 3 laid over Ilu:.- ulll!-fl'-nq'ﬁ_'
course with the butts of both courses Mush, and the jninl:-u
broken,

Figure 7. Laying Slne

When changing from a reof of flat slope to one of
steeper slope as in the case of & Gambrel roof, the slate
of the upper and fotter roof should project 27 to 20457
bevand the steeper roof below, A cant strip shoald also
Iw wsedd upon which to start the slate of the roof of lesser
slope the same ps ol the eaves,

At the gables the slate should averhang the finishing
member of the verge board net more than 15", Where
close-clipped gables are used or the construction is such
that the gable slates have ample pailing, this dimension
may be increased, but the projection ought not to be too
great for good apprarance,  Also there are many inter-
esting wayvs Lo lay “Gable end” or “Darge’ slates under
IE'FIII.H [EAEINE S =] .ﬂ]lHIE F._I.Illr r|-|||'\ I#Ilrtq' :..ml_ln-w l_-'ril'\-l'l_ :i-.
desired. Ways and means of wsing and securing all
Fill:lll' il '|-I|.|.|r- I‘L"Ilf'lll_'l'l TTH] |:i|_ll' -u-F FaE R PO,

Roofing Felt

It should be emphasized that o standord slote roof
can be loid water-tight on open lath without felt, as is
often done in the Soath or on buildings where hent is nof
required,  The thickness of the felt has little relation 1o
the water-dight qualities of a slote roof, The opinion hins
been held by many that the thicker the fell, the tighter
will be the roof, When it is realized that every nail used
in fastening the slate is driven through the Telt it will
be seen how erroneons s this dea. Roohng Telt, how-
ever, does have three other disiinct uses in eonnection
with =late roofs. The felt ploced pe soon as the roof is
sheathed will protect the building, when necessary, until
the slates are laid.

It has considerable insulating value in residting the heat
of the summer sun and the translerence of heat from the
inside during the winter months.  Increasing heating costs
in the colder localities mokes this a factor worth eareful
consideration. The use of laths over the feli and under
the slates to obtain an air space, o method recommended
by English roofers, adds much 10 the insulating value of
the felt.

The third value of the Telt is 1o form a coshion for the
slate. While not of great moment in the case of compser.
cial standard slates, its value in this respect increnses as
the thickness and weight of the slote increases.  Far the
commercial standard slate felt weighing 14 pounds per
square will be found satisfactory. The same weight is
ordinarily used under Textural roofs. Any of the
heavier weight Telis, as 20, 30 or 40 pounds per square,
may be used where the appropristion allows. For
Graduated roofs, the 30 pound weight is commonly used
when the slotes are 317 or less in thickness and the 50
pound for slates 1° or more, Tt is CUSIGmMAary o some
lecalities 1o ploce two lavers of felt under the slate on a
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Graduated roof, The first layer is uswally 30 pound Telt
and the second 14 pound,  This provides an extra cushion
for the heavy slates. The joints and laps should always
be staggored,

The felt should be laid in herizontal lavers with the
joints lapped toward the caves and at the ends. A lnp
of at least 37 should be weed and the edges should be
well seenred (o the surlace aver which it 18 laid, A I“’F
of not less than 2 should be vsed sver the metal lining
of 'I'rllll‘}'i il gpullers. Il moetml other than Copper H
used s Ii'uinp. the Teli should be omitied in il -|,-|-|,|I|_-!--p_
Extend ihe Felt over all hi,u and ridges a1 least 127 1o
form a double thickness,

.ﬂ.h[lh.l‘lh aaliraled Tag feln bl nlh":,-. b jised. The
so-called “Slaters " Telt ineludes many vpees of maderials
which canngt be recommended,

Flastic Cement

In the jrast e extensive wse of Elastic Cement has
ofien been recommended because §t was supposed 1o be
necessary in order 1o moke a slate roof watertight, It
is mow realized tha (his 15 erronecus and that it is not
waly |l-l:r$a-i|.l|t' it pt.ruﬂral to ot Elastic Cement #n-
lill.'l}' and in some localities experienced roofers have
abandoned s wse and secored n]u-u-lulrl}' wn.l.-rr-l:ighl!
roofe, I s even been foumnd that in certain locations on
the ool e use of cement muy prove lo be detrimental
rather than ||:']]:iu|. An inslance of this B under slates
-Hlj:ll.'t'rlt to apen vallevs where the cement may dam the
waler -ﬂll"l ['.lll.'F.' i|. Ilﬂ"k IJIHIEI' l!ll’! !I:llﬂ- JIIIJIEIlI ﬂl.- E.IEI.'r
miiting it to run out into the valley.

Elastic Cement dees have s valwe, however, and 1=
used under slates forming hips and ridges to help hold
securcly in |rlun: those slates which are u:un]l}' sraller
than the regular roohng sizes and which cannot be so
well nailed.  Elastic Cement is also wsed for painting the
peaks of hips and ridges.

The requirements which should govern the selection
of Elastic Cement are few but importont. Tt should be
waler-prool, 1 should kave a high melting point to pre-
vent the slates from slipping under the heat of the
sun and a low [reezing point lo prevent its becoming
beiitle and eracking in cold weather. It is important thai
the cement should not dry out and pulverize when ex-
posed to the air. The best grades of cement are of an
oily, sticky nature and, considering the small amount
ordinarily redquired for o slate roof, it is economieal fo
uae only the best qualiiv,

The Elastic Cement should maich ss nearly as possible
the ealor of the slate, bt it showld bhe noded that cements
of certnin eolors muy Fade upon exposure, and experi-
ence only will show those thai are fast and satisfactory.
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Slater’s Tools

The tools commaonly used by the slater are the punch,
hammer, ripper and stake. I much punching is dane
at the vard or on the job by the roofer, o punching ma-
chine should be used for punching the nail holes and
cutting the slates. [t is adjustable 1o any size or shape,
cuts and punches al one operation with o countersunk
hole, The hand or mawl punch is Forged from fine tool
steel hardened and ground about 3447 long with sie end

tapered.  The butt end is struck with a mawl to punch
the nail hale,

Pa— " .
. e
i v - —

e AT —

!

Figre 28, Slire’s Towls

Slater's tools are all drop lorged.  An approved ham-
mer is forged solid, all in one piece, from crucibile cast
steel, with an wnbreakoble leather handle 10 avoid slip-
ping and blistering the honds, One end terminates in o
sharp point for punching slate, the other in the hammer
head. There is a claw in the center for drawing nails,
and on each side of the shank there is a shear edge for
cutting slate. The head, point and cutting edges are
properly tempered to withstand heavy work. The slater’s
stock sire hammer has a 127 handle,

The ripper is about 24" long and is forged from cru-
cibile cast steel. It 15 used for eV ing broken =late and
making repairs. A hook on the end provides n means of
cuiting and h:-t'nu'rinﬁ the I-IIIIIHE nails. The blade i=s
deawn very thin and the hook end correctly tempered for
hard wear.

The stake s alout 187 lunn and T—!hlpl'd. The ]nn!
edge is used as a rest upon which to cut and punch slate
or as o siraight edge to mork the sloie when cutting and
htiing around chimnevs, hips, valleve, eic,  The shory
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arm is Inperr:d and ]'pr_ti.|||_m:‘| for rh-h"mg into @ p|m|1: oF
scallold,

These taals, a2 well as 217 slokes, shorter rip]n:rl.. left-
loand hamoeers or _-urah"iﬂl hapmmers or tools, can be ob.
tained from any slate pmdurrr distribuiing roahng slaie
or from manulaciurers of such tools. The slater’s equip.
ment is cnmplﬂﬂl with & nail pn-uch. tinner's snips, rule
and chalk line.

Nails

Slate, being o peemanent maierial, is worthy of care
and thought in the proper selection of the various mate-
pials w=edd in conpection with if, and especially as to the
method of securing the slate to the roof construction,

Like any other construction unil, a slate roof can only
be as sicong and enduring as its weakest part, and the
wajority of slate roof [ailures over o pericd of vears
may be attribaed to the punching of the nail holes, the
wailing of the =luies, or the noils themseélves.  As has
previously been stated, the art of properly laving and
||;ﬁ|i1||_r claie is not to be discounted and lrl-.lun;'ll L fmein
trained especially in il work, The punching and nail-
ing of the slaie hove been describvsd wnder the I'II'.II“II;L.
“Laving Slate,” on page 13

Helore mails came nlo exlensive ase, the slbile weee
||.;'H i il].aur I"." means of wooden peas ilriven 1]I|‘Il|.IEI|
ilee =laie and hooked over the rool lath. Tt is ike 1-m:-ri¢+
in =omee localities In:u:hv_r ta Iun;: the slate 1o the laths ar
Lattens by means of |'r|:'.“':|.' wire hooked Illhﬂjp.ll the slate
and over the laths, This method is in l!"'_l"lil.'l'll uise where
thie alote is land dirﬂ'[l}' an steel construction, I;:l:||IF1Fr
mails o sulfeient ]HIH”‘I 1o e btﬂ?ldh'l}' hioked snd
clinched over the structuial .lrlplr!- LIEHAS ales be sl
These should have large heads and the dhalts be of No.
10 or 11 gatge metal

Mailing 15 more extensively wsed today than ather
methods Tor securing the slate, and carelul sttention
should be given the characteristics of nails selected For
this purpose, The important considerations invelved are
shape, sige and material.

For all practical purposes, the ardinary diamond point
arsd emooth shaft are sulbcient for a slating nail and the
predle point is seldom, il cver, necessary or of advantapge.
The chaft, since il supporis a greater weight and must
gresiel a =mall 'IJ'H:IIEII.I'IE wlresa, ahould be lan:'r than that
of the shingle nail. To prevent the slate Trom being
liftedd up over the nail alter being laid, the diameter of
the head should be preater than thai of shingle nails,

The temptation to use shingle nails instead of slating
nails should be discouraped, Tor the slight saving in cost
an the entire roof cannol approach the cost of repairs
which may develop a3 a result of this practice.  Archi-
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teets aned owners should insist that the rooler wse nails of
proper size and kind of non-ferrous metals,

The much-mooted question of the material of which
the noils should be made must remain o matior of opinion
and judgment until an impartial fnvestigation shall throw
Further light upon the subject.

It is hoped that research in this field mov be under.
taken in the near future and definite vesulis furnished
those interested. It is a generally accepted fact that
copper & one of the most enduring of metals and thay
iron and steel, adequately protected from corrosion by o
heavy coating of zine applicd by the hot-dipped process,
will give reasonable service. Plain or ordinary galvan-
ized nails should not be uvsed for loying slate,  Nails
h:.'l'n-'irlp a copper contesd, such as “velliw weal.” or
“Munte Metal™ snd cut gine nails are sometines geed,
Mails should be carelully selected and be the bt zrade
of o reputable monufaciurer,  Revently “Cined,” “Exer
dur” and similar chroaneiron alloy nails and other iy pe-
particularly suited to pesist stmosphenic corrosion, Juise
been sl o the market. Their cosl i ||i;.'||-r.'| thian [T LS
vid Tor certain buildings with excessive or uninswal acid
(wmes under and surrounding the slate roafs, 1 moy
prove ccopomibcal 1o wee such nails,  Time el wider we
of these newer vpes willl prove whether they are ar are
mal superior o eopper. When caost s o iten, the “Cnp-
prrweld” nail, being Iess cxprisive than solid copper,
is often eed and may prove to e the sstisEaciory imetlod
of proteciing the steel shafi,

Under srdinary conditions, it will be found satisfactory
ta wee dd maile for commercinl standord elates uje Lo 1#
inches in ]l:'rIEII'I. L'se #d nails For the tnnpr.-r slates anid
B on the hips and ridges.  Thicker sloies requice longer
and heavier gauge nails. The proper size may be deter-
mined by adding 1 inch 1o twice the thickness of the

slate. Where the through penctration of the sheathing
LEMNGTH = INCHES
1 14 1'%

E

AT
L LA R
SlBiiaii

v

Figure 33, Fiell Sige Naids
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will not ordinarily be seen, it provides evidence that Copper Wire Slating Nails
nails of sufficient length were used. Thus a 14" slate will 1 ) o _ =
requite a 4d noil which is 134" in length. Where the Length Gage Pl i T
under side of the roof boards is exposed to view, as is 4 12 3
sometimes the case of overhanging eaves, a nail of such :5:':’ :ﬁ Lﬂ
length as will secure sulficient penetration but not be Iﬁ 1l 144
driven through the sheathing must be selected, :!-t :ﬁ ﬁi
14 | 210
15§ (1] 112
- 10 14
24 i L]
o *Add 5% to nbove for Brass MNails,
Tt Copper Sating Nalls
Length | Weight | No.perlb.| Leagth | Weight
Figure 29 Figure 30 Figere 31 Figurs 31 1 24 | 24 Bd
G AE Al Emewn el | B | B | 5| o
lor 3o Sicel Wire Aait. T Ufe L% i e bl -
Wige Naldsl [(Stefing Wadl) Ih-la E'i E
Nail PR ) ol i W
[ Note difference in heod of erdinary wire nail (Figure 29 Cut Hrass Nails
ard large fal-bead wire neil @ Figure 59 ). - —
Mo, par L
MNails suitable [or roofing purposes are made in Tour Length Wesight m— 7
forms, ench of which has its advantages, Siating Tooking
The common wire nail (Figure 20§ {5 used generally 14 172
for nailing Aashings, sheathing, and sometimes Tor shing- :};ﬁ - :ﬁ
ling. It is not suilable for slale work, [or it is of lighi Lis Ad 140 216
gaupge and small head. ;'J" ﬁ IH :;E
The slating nail {Figure 30, as may be seen, is espe- =44 Td il
cially adapted for slating, as it is of heavy gange and has 31 o 3 s
a wide, flat head, These features make it much more 2 10d i85 7
desirable than the common wire nail. ki i o
The roohng nail (Figure 31) & net recommended,
While the shaft i of proper thickness; its head is 1oo ot et g nds
small. : _— i S
The cut nail (Figure 32} is made [rom sheeiz and is Length . Weight Mo, per Lb.
of quite different shape than any of those made of wire. e =il
The l:-nlurgrm:nl. of the shaft F;i'u-_l it more stilfness than F&E | ﬂ }ﬂ

the wire noil hos, but there is some danger of splitiing ihe - = -
sinte if too |anr a noil s wsed,

The following tables of slating nail sizes will be found
useful in ﬂlimltinF or IPH:JI!-}';HE!

lmppare eld " Slating Nakls

3 | | Dismeter Mmille L.
e F L Irnr;'lJl. il Inches I:'|.|||.1rm| :I

P4l 1 1002 A8

Tal 145 114 =11

Bl 1 |I;| 128 (e {f

il 135 138 (k! An I pro-dare Pﬁuaj a Crude OId Slare Dare. A mors
[ %] 2 AR HY m‘!ﬁﬂm q-lil.ludtu!-ﬁn-fﬂ-l’q'-n?

- provide permeanend ool markidgs o aviehord,
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HE materials commamnly used for Bushings are cop-
Tprr, tin, lead, galvanized irom omd wine.  Flishing
materials should e selectsd with the same core s he
other inaterials entering into the roofl construction, The
firsl consideration should be durabilitv. When  wzed
with a material as permanent a= slale, i s, of cowsrse,
pusr Evanomy G use any bl thie aoost permanent wid
mon-ferrous metals and the best workmanship,

Lopper

Copper i peeuliarly suitable for all fashings {incla.
dilly hl“.ll'}'!l-r as 1l i eastly worked and n|upﬂl il
ml'rml_l!u iesell 1o lemperalure slresses. EI:IP]III'I aleet is
made in o wide range sl wu-i;uhl-u and thicknesss and in
what is known az sof| or “Hooling Temper™ CHpper amed
hurd or “Cornice '|'|'|||'|.l|':|"I Cuppeer, =l AT anly
should be wsedd for Moshings, It is generolly defined by
the sance weight per square [ood; that is, " 16-ounee cop.
per” means copper sheel weighing 10 oomees or one
|.1uu1|-|l por square foob. All Cupper sheets used should
Ise rasllesl [rom Copper conforming Lo the Stundard Speci.
feations of the Amenican Sociely for Testing Materials,

Sixteen-ounce copper sheet is the minimum wri_{.-hhl.
thot should be used for Hashings of any kind. Many
architects will specifly nothing  lighter than  [B-ounce
moterial, and with the best work, where |:r|'.n:|.' sheets are
usedd, Movnce metal s recommended as better praciee,

]"|-1=-||i|:||.-,-.- lighter than 16-ounce are undesfralile.  All
rain waler carties with b off ile roof dust and grit which
have suine erosive effect on ihe melal. It i3 well fo ose
metal thick enosgh 1o do the work of carrving away ihe
waler for a period of time at least as long as the life of
the building, =iveon-ounce copper will meet such candi.
thons g ldounce is too light.

The following talile will be found of value in specily-
ing the weight of sheet CoppeT. i..'u-|.l||1-r for [lashings

should always be specified by weight and neser by gaoge,

I Meaprsd
Weight Thickmeas | eafiel Lusige
O por bl Fr Tos s B.&= Stubile |
24 ' eazi | 20 =1 o
20 | &7 b4 b a4
18 8213 23 s -
16 - 0216 7 5 -

Caopper shesls may be alitained in widihs from 67 o
10 anel in lengths Trom 67 10 2007, Boll or STip copper
is. tmde in widils froan 27 16 20° and in rolls of 75° or
strip= [rom & 1o 10" long. Sheets from 237 1o 427 wide
ard Tvogin O07 1o 967 long are in general use in the sheet
mital trade and are carried in stock, Al specifeations
arid adetails shoulid be drawn with these sizes in min,

The edges of all copper Nashings 1o be saldered must
be tinned 1147 on both sides and the seams thoroughly
sweal=d with solder. J"r-:rpq.'r LmEE T mu.l».inr._' the aemme
tight is of utmost imporiance,  Lse |riﬂ'r.'- T T 0 i
lenigth, and excepl on ateep slopes (153" or over), lock
and solder all base fashings. Cap or cownter flashings
need nol be saldered.  The joint is made by lapping the
sheet: in the dircction of the flow, When there &= By
likelihood of deep, wet snow packing in or of wind lifli-
ing the cap flachings, the joints should he soldered, using
1'|.l|1|-r Ilu.'li-t'll HEf ||'||:||.|'l-|_! s [1EER

All I'-'|.|hr-r|i r||’_-l-= s !I.I'-hilll_’-\- suwch ns the bodtom
edge of cap Aashings—chould have a 15" fold back under
lor stiffuese spwinet wind wetion. This 12 a practive that
should be axiomatic with good flashing.

Copper pequires no printing or ather treatment unless
it 1= desired to hasten the development of the nateral
preen pating. Do this ease it i alsoluiely necessary thii
all the grease ond ol wsed in the manulfactiuring process
]-I' rl'III-II-l.l-\lI I.rnrll Ihr" l'l1|l|ll'|'_ .t -|'rf.:|.F |..|-\..r|¢ H'i[lllil-"l
Gkt € dunees per gallon of hot wotery will do thi=. A
wniform finish will mot e abinined unless the COpper s
thoraughly cleaned,

Copper con be painted provided the surlace be thar
oughly cleaned and roughened.  This can be done by
washing the copper with a selution of 4 ounces of eopper
sulphate in V4 pollon of lukewsrm water in n gloss oF
enrthen wessel, o which has been added 15 ownee of
niteie peid.  Before painting, the surfoce nust he cnre-
fully washed with clean water to remove the last trace of
the solution, For additional dsts regarding coloring
copper, refer Ba Fan 1 of “Copper Flashings," of the
Copper and Brass Research Assovintion., or wrile thot
mesncintion direct at 25 Broadway, New Yaork City.

Tin
T lt-—ﬂ! fuor ﬂ.ls-hirlpﬂ & moare '|:|r|1||-r'r|1.' hmwn as
“Terne-Plate.” The base is of iron or stecl and il coal-
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ing a mixture of lead and tin put on the sheet by the
hand-dipped process or Patent-roller process,  The base
metal recommended for flashings is the IX thickness,
weighing about 6215 pounds per 100 square feet, or from
250 to 260 pounds per box of 112 sheets size 20° x 28",
The lighter weight, or 1C thickness, may be used but is
seldom satisflactory. The weight of the base gives body
o the metal, but itz enduring qualitics depend mainly
upan the weight and thoroughness of the surface coating.
Heavy coated tin will weigh from 290 to 300 pounds, or
represent about 40 pounds of coating.  'While tin is sold
in sheels of varions sizes from 107 x 147 10 207 x 287, the
two sizes in more common use are 14" x 207 and 207 x
287, IX fin is approximately 28 gauge (L. 5. standard i
and averages about 12 ounces per square foot. 10 tin is
S gauge and weighs nhout 10 sences per square foo.

All joins should be securely locked and joints and
seams thoroughly sweated with solder.

Tin should alwavs be thoroughly painted one coat on
the under side before laving, and all grease and dirt
eleaned off, and then painted one coat on the top side
after laying. Particular attention should be paid to this
unider-side coat and a heavy coat applied, as this pro.
tects the flashings from the effectz of condensation.
Metallic brown, Venetian red, red oxide or red lead may
be used, mixed with pure linseed oil.  No wirpentine or
drver should be added. A second coat should be applied
to the surlace two weeks alter the first coat. One or 1wo
additional coats may then be applied to obtain the desired
surface color. Tin fMashings should be gone over, re-
paired and repainted about every three years. Where
dirt or leaves lodge and are retained on the flashings, it
is advisable to remove any such accumulations and re.

paint ot yearly intervals, Proper maintenance will add
immeasurably to their life,

Lead

The use of lead For building purposes s not new, and
it is frequently very desirable lor Mashings. [t is un-
alfected I'.'l}' ﬂl’d"ihit}' ulm\hilllrri: conditions and s saft-
niss, pliability and malleability make it especially valu.
able in plices where olher materials cannot be easily
introduced,  Until the introduction of hardlead, the anly
lead available was soft lead, which, while possessing
many excellent qualities, was impractical for Aashing
becauze of itz low phyveical strength,  Haordlead has a
much greater tensile strength which permits i2 wse in
comparatively thin sheets. Lead i protected by mature
through oxidation of the surface upon exposure, and
requires oo further ireaiment.

Hardlead is rolled in shests 247 307 and 367 wide and
%" long. weighing 215, 3, 4, 6 and 8 pounds per square

foot. With respect to the proper weight of hardlead
sheets 1o be wsed, one manufacturer siates that this de-

pends upon the purpose, snd adds:

“For guiter linings, cornice coverings, base fashings
and roofing purposes generally, the 3.pound sheet is ree-
ommended, and lor cap Aashings and batten roofs where
the bhatiens are spaced IB* or less on cenlers, the E"E&.
pound sheel may be wsed.”

The lead should be so installed that it con expand and
contract, and nailing directly through the sheet showld
never be permitted,  The sheets should be fastened by
means of cleats, These cleats should be made of 16-
ounce soft rolled copper or Spound hardlead, fastened
to wondwork with two hard copper wire nails and 1o
masanty with brass serews and lead shiclds, The cleats
should be spaced about #7 on centers, but on eleep roofs

continuous cleats for the horizontal joints are recom-
mremclied.

Where the edge of the metal i fastened by means of
o reglet, there should be a continuous cleat of 3-pound
hardlrad caulked into the reglet and the sheet should be
locked to the reglet. Never caulk the sheet into the
reglet,

Where the cdge of the metal is unfnstened, such as cap
Aashings and similar eonditions where a lapped joint &=
provided, the [ree edpge of the metal should be hemmed
abouat 14%,

All pails should be hasd CivppEr wire Mat-head nmils
fiid lema than %ﬁ" ]wu_i:. All serews should be of lrass
and all shields of lead; iron or steel nails and screws,
coated or wncoated, should not be used. The sheets
should be joined together by means of locked seams.
Lapped and soldered seams are not recommended.

Wooden tools should always be wsed in working and
beating the material into ploce,

Zine

Eime for roofing and general cheet metal work has heen
used in Enrope for more than a eentury, where its perma-
nence and freedom from repairs have been thoroughly
proven.  Iis vee in this eountry, while of more recent
vears, s shown similar resulis,

Line 15 a metal, not an alloy of other metals, which is
exlremely resistant Lo the corrosive action of ihe ele.
ments, I rapidly acquires a protective coating (0 basic
carbonate of zine), which will continue to form as long
as there s ANy Faw Eino E:]:u:.u\r'l, This profeciive comt.
ing gives the melal a hight battleship grey color which
will deepen with age and approach the color of grey
slate. Zine does not need paint as a protection, but paint
can be readily used if other than the natural colar of
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SLATE ROOFS

zine s desired.  The Associstion will be glad to furnizh
specifications for the painting of zinc upon request.

Rolled rinc for Aachings should be not less than No.
Il zinc gauge (0024 thick) and should b laid in the
wsial manner, nod nailed, bt held in place by means of
rine clips or cleats, Eine Mashing agning masonry,
vonicrete and steces should be laid on a pood prode of
wiler-prool sheathing paper. 1T the cap fashing is se
in o reglet, it showld be pointed with elastic cement.

Solder

The agent u=ed 1o join pieces of metal into sne length
or sheel s known as “solder,”  The best grade, composed
of equal parts of mew tin and sew lead, should be used
and sleulel conform 1o the “Standard Sppeciliwntions for
Solder Metal,” Serial Designation B-32-21, American
Sociely for Testing Materials, To hasten its melting and
vonserve the leal in the solder iron, o flus is wsed,

FEAININT ST DS R
HESANINT AL

Figare 15

On copper, rosin is e best agent for this purpase. ool
the wse of arid as a substitute should be aveiled when-
ever passible.  Arcid flux of an improper Kind may do
irveparable domage (o the finest workmanship,  Raosin
is harmless 1o the metal and makes good seams.  There
are some objections (o its use, such as sleping rools and
windy days, Under these conditions it is much easier 1o
wse killed acid for it will nog blow away although it may
run down o =lope and spatter on wimdy dayvs.  Rosin
can be kept in place by “buming™ it on with a =mall
soldering copper just hot enough to melt the rosin, - The
proper preparation of acid for use as a fux i of great-
est importance. The ocid s lwvdeochloric or mariatie,
Pieces of zine are pot in the quantity to be used until it
stops working: then it is properly Killed, 17 the kill:
ing is done hastily or by any one not familiar with the
procedure, the acid may be wsed in a saill metive state
and attack the copper. The acid 1o b ised for the entice
job should be prepared several dayvs before the work
staris and allowed 1o stand,  On gine and galvanized
metal, acid should be wsed, Where the joints of the metal
are nob thoroughly sweated or saaked with solder, they
may be loosened by expansion or conteaction of e metal
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or leave small holes in the jﬂ:illl tllrnugh which moisiure
rrud“:,.' hnds = WAy,

A new prvmlu:'l known as HFHHJ'I'L! =alis may alen be
wsed nson fux. i is claimed that these salis do not
FUCpUETe ip hot & l-ﬂh‘li"l’jll!’ iron and that they alsn have
all e analls mlugr-t.

FLAAT TR WY RIS TN

Frgwre 30
Gradvanie Aetion

Dhieslanilan metals, when in contpct in the Presencn of
ain ele tral vie, set up galvapic action which resuli= in the
alefer oration of the miost rlhrlrn|11ui|i'|.'r meetal,

Apy possibility of galvanic action between COppeT amd
irun o slec] should be carelully avoided by Proper insu-
lation. “This insulation is elfected in various wiNE, thiree
of swhich arez (1] covering lse steel mesmber with ashes-
los, &% i= [IE'I'IILIEIIII:l' done in :n'k:rli“hl comslruelion;
(26 |!r|1l.'i||g :-lrips of sheet lead between the two n:ﬂ;ﬂ-,
o when new copper gutters are placed in old iron hang-
ers; and (31 heavily tinning the fron, gs is often done
with iron or steel gutter and leader supports.

Flashings—General

Flashing should be used at all intersections of vertical
or projecting surfaces through the roof or against which
the roofl abuotts, such ps walls, parapets, dormers, sides
al th:ill'lﬂt:!-":i., el FIMIIiI!FF weed over or onder the roof
covering and turned wp on the vertical surlace are known
as "base Hoshings" Metol built into the vertical surface
and bent down over the bhase '“""'Ili"E-' i5 lermed a "rap

flazhing™ or “counter Anslving,™

Base Flushings

The hase flashings should be extended under the upper.
mast row the Tull depth of the clate or at least 47 over
the slate immediately below the metal,  The vertical leg
must be turned up not less than 4° and preferably 87 on
the abutting surface, Where o vertical surface butis
against the roof slope, it i necessary to build in the base
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W hen w pareped wall
in fached on ihe fop
wnd bock will metal,
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flazhing with each course of slate as laid. Tuorn owt 47 on should have base Aashings i the form of :.pn:ial slmeves
the slate and at least 87 above the roofl. 1§ the roof stops or one of e numerons [.II:II.-EI1|H| roal “Il.l'lirlF dlaviens,

against a stoceoed wall, a wood strip 47 wide having a . .
beveled top edge should be secured 1o the wall, The E"”" "j"‘shtﬂgs

e ﬂa.lhing 15 then tiarned out over the sloe ap leasy 4° Where the base flashing is not covered by vertical slate,
and bent up vertically at least 37 on the board. Except siding, ele., a cop [Mashing must be psed. This member
in unusoal cases, i1 will be found satislactory 1o wrn the should be built into the masonry joints not less than 27,
baze Aaching out 4" on the rool sorflace and up on the extend down over the base Mashing 4°, and the edge lent
vertical surfaee from 6”7 to 8 for either sloping or fat back and wp 15", Heglets in stone or concrete are usu-

rools. Posts, flagpoles, scunles, ele., where projecting ally about 17 wide and 17 deep, The Mashing should be
through the roof, should hove base Mashings, Vent pipes formed and laid in the bottom of the cut and thoroughly
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caulked with malten lead on flat surfoces or load wool an
upright work, After caulking, the reglet is filled to the
surfnce with elastic cement.  Flashing hooks should be
used o secure stepped loshings and the vertical legs b
made tight with roolers” cement colored tle same as e
massnry. Un the best work these Mashings should s
soldered,

It will e noted on the drawings thot all exposed and
unfostened Hashings hove the edge of the strip turned
under 15", This is done 1o give the strip stiffness against
wind. Thus the sheet is held in place and the packing in

of snow under the fashing is prevented,

Saddles or Crickets

Where a chimney or other veriical surface breaks
I!hru'u].:h the rool at a right ﬂllHll' to the .-||1||-r'. n sacddle
or cricket must be built 1o throw the water awav [rom
the back of the vertical member, If the roof construc.
tion 15 of wosdl, ise |.'r|.:|‘|l rafler construclion covered with

"’ -IIE WELY

large area omd exposed (o prominent view, it should be

-|:|-ﬂ'ul]|.in|.: boanrads, papeer and sheel metal.

slated the same as the other roof arens.  Vallevs will be
formed with the pmin reof and it §s recommended tha
they b af the open Lype. e size of the saddle is la |:|'|'|.'
determined ||:.' the roof condition. It is IJ.-IJ.:I“:-' sulficient
1o maoke the 4-||:-|:lr- of the saddle the same as the roof.

It is most il.-||rl.'-|:l.'|||l that the saddle or cricket be of
adﬁ|u.:|.lr. size, of |||:|]:-|r .-||u|l-- and well Aashed as shown
in Figure 34

Estimating Floshings

In case it & desited 1o estimoie the amount of metal
redquired for fashing mitred hips (where metal &5 used),
closed walleys, cheeks or side walls and bise and cap
flashings For walls, the Tollowing rules ssed by one rool.

ing contractor may prove of valoe, This mle considers
thot ilashings for hips and vallevs ore bent dingonally
[rom corner Lo comer, while those [or cheek or side walls
are bent lengthways, allowing 4° o furn up on the side
wall and 47 Aasled under the slates,

RULE FOR ESTIMATING FLASHING
for Miired Hips, Closed Vallevs, Cheeks or Side Walls
and Walls.
Hlp mriel 'lu“l':l. =ligs Fla=hing=

Multiply the number of lineal feet of mitred hips and
clused valleya by the following pern enitages, and the re-
sult will be the number of square fect of sheet metal for
flashings, wsing slig=,

Zame of Slivles Sieo ol Slips "|1|||r||-\.|::\._ by

i U 1o
14 10w 1k By
16" 1%l 50
18" 125 1® i
2 1% 13 LN,

Cherk or Side Wall Flashings

S of Slakes seie ol Blips

Al ultiplicsd by

p=" Bx Jlg 1110
4" Ax Hls 1 131
(L Hx Wl I 0975
IR B Ity 1
0 Ax 11ty T2

Wall Floshings=
Multiply the oumber of lineal feet by 1.1, and it will
give the number of square feet il Bashings are 127 wide,
H courses in valleve oo i Dinis mps, at will r..'\-q||i|r
lill'.IIJ!l' the number of l-I.lrll- tir flash El-rl:.prrh_
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T has sometimes been stated that heavier rool construe.

tion s required Tor slate than Tor rools of somewho
lighter materials. This & not true—that is, when slate
of the commercial standard thickmess §s used,  Such slate
comprises the vast majority of all slate used for roofing.
Obviously, for a praduated slate roof, whers very thick
slate iz specificd, the roof construction should be designed
to provide for the increased weight of the slate, But for
the regular or standard slate roof, any roafl constrioction
which conforms to good engineering practice, and is suil-
able for other roofing materinl, is adequate, This Fact
should be Tully recognized in the interest of truth, econ-
omy and conservation. The weight of the roofl covering
is i insignificant quantity when compared with the come.
bined weights of rafters, sheathing, snow and wind pres.
sure which must be considered for all roofs, and water
saturation of certain roofngs ather than slaie.

The allowances for the combined snow and wind load
on roofs is usually established by local building codes
or custom and will naturally be found 16 vary in diflferent
sections of the country, Certain localities are subject ta
higher winds or heavier snowfalls, ar bath, than oibers.
This anticipated load i= several times the combined
weights of the materinls which make up the roof con.
strischion and covering,

Building eodes ususlly specifly regquirenients for the
live lond; that is, any load saher than the weight of the
conslruction ilsell, such gz snow, wind, e, which mus
be fgured lor all flat and sloping roofs, The average
for flat roofs {less than 20° slope), taken Trom the codes
of fAfteen representative cities, = 40 pounds per sgiare
fool. For roofs of more than 207 slope, this require
ment averages 30 pounds per square Toot.

The dead load of the roof
construction consists of the
rafters, sheathing, or rool
laih, the rool covering, amd ;
plastering en  under  side . ey F/
of rafters when it occurs /4-\5 V-
Rafters, depending upon size. -7 ?52; o S
spacing and kind of wood, g L/
miny vary from o5 pounds
per square foot of roof
area. Ehruﬂ!inF boards will
H‘l,'.i!.'!l abouy 214 'Fn-l.lndl

and roof lath Tromm 105 to D& podonds per square fool

The rool covering may vary Trom 1 pound per squeare
foot for thresply ready roofing o L4 pounds for clay
tile shingles. Woeden shingles, deyv oo the rool, averags
214 pousds por square foot,  Slate of commercial stand-
arcl thickpess, dry or wel, will average 7 poumlds pis
squate (ool when lasd.

To demonstrate that standord thickness clate does ot
pequire heavier rool construction than is pecessary for
other rool coverings, the Tollowing comparison las been
made, based on o tvpical rool:

Wl Shingle I =tanilard Slate
L. |
Rl Covvering ' 2.5 1.0
Shieal ing 2.5 a5
Fialiers. 3.0 | am
Dol Land 8.0 | 12.5
Average Livar Dl
reqgiddeed by baw A0 0
81 ] 52.5

Engineering caleulations for the same roof condition=
show thot on this slight difference in weight, rafters of
commercial stock siee dictated by good  proctiee for
lighter materials will be of strength amply sufBcient to
commercial  standard (37167 slate,
whether on o new roof or for re-roofing purposes.

areonmmisdile

L]

Figire 1. Paris of Roof Comulruction
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HANDY BAFTER TABLES

The following tables provide o handy means of determining the sice of roof rafters for any slope, wniformly
loaded, for given spans in fect, and ralter spacings measured in inches from center to center.

Tables of siees are based on the dead load, which includes the weight of the rafter, weight of sheathing (2.5 pounds
per square foot) and weight of roof covering (8 pounds per square foot) and live loads of 50 and 30 pounds per
square foot of roofl surface considered as acting normal to the surface.

Where the ceilings are covered with some hard; inelastic material such as plaster, the span longths should be
limited :'.l:|r the deflection to prevent cracks. Where the ceilings are not so covered and where o small amount of =ag
of spring is not objectionable; the span length may be determined by the bending strength of the member instead of
by its stiffness.

Allowable stresses for timber are usually prescribed in local building codes, but when they are not it is recom-
mended that the values given in Table No. 4 be used.  These values are taken Trom the recommendations of the Forest
Products Laboratory, Department of Agriculture, st Madison, Wisconsin, that were offcially adopted by the American
Society for Testing Materials and the American Railway Engineering Association.

The Tollowing tables are compiled from “Wood Construction Information™ fssued September 1, 1922, by the
Mational Lumber Manufacturers’ Association.

TAELE No. t.—Allowable Unit Stresses for Srracturnl Timber
I Poands per agunre ineh)
Do mot use ihis talsle il loeal Bailding Code l[mlfm l:lmlrr'r Bl

Modulus ol Hiress im
Apecies of Timber Elasticity { ki Estreme Fiber ([
(For determinaticn | (For determdnolion
of Deflection) of Hemding)
Lednr‘ﬂ'rmtml'ltd e I~ ISP L)y oy 1.0, G0 T}
Chestsial, . N : h 1 CHHE, (D L]
R IR e L e e ML e 7, b o i, et et b 1,10 D0 1, oy
Hn-un'l||}|r|['1n_|":lnp:|,|,.., RO AT Tt o o By R T I I.::ﬂ-u..m I, faliy
Daaglax Fir (Mo, 2 Strsct. ), LML L AR 1, S 1,300
s Fir, Racky ‘lrl:muulﬂ Ilquun e o I, 20, Do I, 1)
Fir. lemim. .. ... R (R HHI
Ciniem, Feed | | i 1,20, I (L]
Haimlel, B . e s 1A, BB 1.l
Hemloek, Easkern. ... ... .. e L . 1,1 i), EHHE 1, D}
Larch, Western . Sjesgrass ] E A E L i Iy :,m.m :.b:
Mupls, Sagsr or sl M, at
Mapde, Silver or L | l.iﬂll.m.l (1]
ik, White or Ml I, Sl R I, i
Fime, Sasnthern Yellow (Do) 1 G001 O 1,k
Pine, Soathern Y ellow L:*muru]l 1 50, (o0 1,300
Pine, Esstern White ; 1 i, (el Tl
P'-.rp.“mm“hltr e | KD, Gl TH
Pine, Marway . . | 20, D F 11640
Medwinsd 1 kD, el 1,204
¥NEE I'I.-HI W hite or Sitka 1 2000, D 110
smarack, Enstern 1 00, DRH 1,200

TABLE Mo, b
brader of Srrength of Standard Sizes of Halters as Determiieed by thele Modalus of Elasticiny (K andd
thieir Exireme Fiber Stress (1) in l"uull.dh pﬂ sijuare inch.

I'Ir'llrﬂmm lfl'. |"|-I"|'|II||'||I: 'fl

PR R
WO M O E R R AR
i —

e —TEE_R_F. I TN
S GBS L B A B RD LR
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TANLE N, &~ Hafier Siees for Boof of aoy Slope—Uiniformly Laalel
Hased on Modules of Elasticits (E) wnad Lindted by o Dolleotion of 1360 of the Spn,
Lave Bawmid—3500 proanuils peer sigiesre Fisol,

':U‘El'llhf rll]HJ.Mﬂl-! Litlidss b Lhr-_rp--r i4 1Ir":ll'ﬂll- Il-lu linx VEFy migid in wrder 1o prevent coeks in ploster or eller indostie maternl
it Ve wrwilingr ) Use Voilulies off Elisticinyg (B gdven (o Dibling cosde—if po given in code wse voboe e E Tue kind of woud sl

in bl Ma, 1,
y I g o [Vofbers { Nominal) in Deeles
Sy Betmeen Mate aml Tealler Spuwing
Midge or Suppuorting Center fo Center —— E———
Weanlae= in Fawl in Inaheres I = 1, D000, S i £ = 1,200, i)} | o= 1, W (i = |,

2 2x 6 2a b 2% B T

T PO R e S S ({1 L 1t LT R Ix b
214 2x | L N Ix f L T
12 Tx b  aa 2x 8 2% &

| TP A i L e I Fx Ty Ay & T
21 =x 0 dx b Ak & *x B
(3 =x B dx 6 s 6 dx &

. f aE I Ix B Tx B oy H Ix &
g | dx B 2 0 s H 2x B
1z dx K Ix B Ix H 2x B

| - R T e R e T e 16 2% 1D Tx B dx #H ix B
2 dxlo R =5 0 ix B
2 2510 B 1% H ix B

11.. o R e e 16 R 2x 13 L [ 25 10
= Axl2 Sa 0 K (1] Ax 10
12 3x 10 Talo Axie ™

1, . § T i 16 Axz R HE (1] Ax 10
* Ax 12 2511 Ix 2 3x 12
12 Ax12 Ax i2 In e A% 10

I . SR R - 5 : I Ix12 dx 12 Ix 12 2402
=1 EENE dAx 11 2x 11 35 02
12 =%l 3m 132 iy 12 b b

k. | : i o 16 Iall EERE! iIx 12 Ix 12
- : LEEE dx e
1% Ix i Aw il Tx 1 2x 14

B A R R R P Rk 1!’- HE T | 3l 3x 11
A
12 T TRT T S

B e s e R e R 16 i Ix

| =1

Moo= Lave Laean =50 L, por sigivare loid considerad as oeting sormial fa surloce.
Drcane Lok = wetght of posal Jesd«l.
weight of shivathing (2.5 pounads pee squnree foal)
wmeight of covering [B poands per sgusre Too ),
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TABLE Mo, T.—Hafter Sipes Tor Kool of any Slope— L pifeomily Lomiledl.
Bl oin B ireme Fibwer =1pees of
Iivw |amel —50 (LEITETTE BT S [FHT o ol
(L= thie folbawing Libile whon o sl pissant of <ng or spring does not maiter. e sireme Filser Steess (f) given in ol builsl-

Ty w00 mesk pRven in vosclie, mses sl Goe 00 Tor Kid of soocl wseil Im Tallde 1.0

";pnh Rl wien st Siee il Walters | Sonsimals in liaches

el idge ar Sug- !L‘r"'rhi""l"“ _
Fanli!H L [ i .-|lr|._|-|-|' A A Zeitlar
im Fisel in Liehis I = T} | fom DiE) [ J0EH0 | [ D200 [s 0000 Qo B HHD | [ D500 = Biviiin [ = 170400 | [ = | BiHD
I I |

12 2y 6| 2x b | Zx & | Z2x 6 | 2a b | 25 6] Zx b | Zx b | Zaob | 2x 0
i 1 Ox b | 2x b | 25 6| FTx & | 325 6 | 2x b | 2x & | Fx b | 2x 6 | Zx b
2 21l||“."1-ﬁ- =% 6| T4 &) 2x B| Sx & =% B | Sx & | Sx & | Sm B
- --————----I— - - — | — - n - - - - 1 o i — - — e o o o — - - o ———— — | ————
|2 2~.h|:~,h|!nh|2'\ﬂ|:1h Sy b [ 2x B |2v o6 2o n|2x s
K. . 14 |'dx 6 | 2x & fhht!tﬁ Ay & | 3% hH fx B | ®Ta B | Ty B | 2x B
| 1 I:I.uﬁ-l.!'u.ulii-\ﬁ.:ltbgi!a.h By E\.ﬁl!ll‘l|'_‘1ﬁ- 2a B
[ Ix 6 | Ix u|::ﬁ A% 6 | 2x & | 2x B | Xs b | 2s B | 2y b | Ty &
| [T ([ 2x H:lH-s | Fx 6 | Ax & Ax 6 Ia 6 | &5 6 | 25 6] 2x B | 25 &
- | 2l | Ta00 | 200 | Sxle | T B | I 6 | kx &6 | Ax 6 | B B | A 6
L 2x B | 3x 6| 3x 8 e b A & | 3x B | TIa 0 | 2w b | 2a b | 2 b
[ - S 1 L O 1] R L1 Ay lm Ty By da B A% h B o T A5 K 2% H
| - 12 LB R LR ﬂ:l.lﬂl_"h.jl.l L L] 2 lin % M a4 I =% B
1 | 2x 00 § 2x 00 | 2xl0 | 200 | 2x B | Ix & | Ex & | Bx O | Ax b | T &
il 1 | 2x 12 Ay B D L Sl | 2wl | ExliF | Bxld | *x H| 2% A | 3n &
| da | Jal0 | Txal2 | ST | 212 ) 2012 | Zxl0 | 2xl0 | a0 | 2x 1D
2 Sl | 2x10 | Zx 00 | Za 0B | 25 00 =n | Ty 00 | Zx-@ | 2 0 dAa &
[[1] 1t FJall | 2x12 | 2802 | 2213 | 3% B | Zx B | Za i | Dx 0 | 200 | 25 0
1] I 12 | x| 2l | Il | T | 2xl® | 202 | 8502 | 2402 | 2x ]2
[ | 2x1% | 2y i2 | 208 | 2 1% | 2x 00 | Bxhl | Zxi0 | 2y | 2xin | 250
11 I Zxld | Zx 00 | dIxll | 212 | 202 | 202 | 2w 12 | s B 2xle | Fad0
21 A1) | Fxll | FxlZ | 2l) | 200 | 200 | Ix10 | B M| Al | 2y Q0
i - ax 1) | kx| Sx T ::i.l:|'.':|l'.' sn 12 | 2x12 | Z2x | 2x @ | 2500
. ... 1 A2 | 2a b0 | By [ 2n D | Pl | Ax00 | Z2x 12| Ex 0¥ | BxlE | 2a]E
| 21 Iak) | A0y | Ax b | a2 hlﬂl:;” Sall [ 2x1i | 2x 14
12 St | Tant | 2xlt [ Ack0 | 300 | T2 | 2xtr | 2aa2 | 2g)2 | 2x02
. . 1k Ixlb | Fxll | IxlE | 200 | 200 | 00 | Tx 14| Mall | Az il | Tax 2
21 | axll | Fxld Ix 0l | Ix0d ] Exa12 | A1) 2504
L2 | 3504 R:lﬂlﬂtll Tl | 2x00 | A500 | FxlO | 2x00 | Ay1E | 2y g0
2 1 da B0 | A1) P A BE | FalT | Tl | T4 | Tald | 2xld | Zxld
a2k | | Fa0 | Fxld | Fxld | Ixld | Ixld

Morg:=—Llive Loan =30 [hs. per square ool considered as acting nermind bo sirface.
Dean Loan = weight ol mol joist.
wrighl of shemthing (2.5 poamls per suare oot ),
wright of covering (& guainids per square feol ).

The Building Code Committes of the Depardment of Commerce, in “Minimum Live Loads Allowable for Use in
Design of Buildings," November 1, 1924, sates regarding rool leads;

“Roofs having o rise of 4 inches or less per foot of horizontal projection shall be proportioned for a vertical live
load of 30 pounds per square foot of horizental projection applicd to any or all slopes. With o rise of more than 4
inches and not more than 12 inches per foot, o vertical live load of 20 pounds on the horizontal projection shall be
assmmmed. I the rice exceeds 12 inches per foot, no vertical Live lood need be smgmed, ot provision shall be made
for a wind force acting normal 1o the roof surface fon one slope al o time ) of 20 pounds per square Toot of such surface,
i oo Appendix, par, 70"

This ,ﬂ,pprm:li: Purn.'!_'r;pl'l reads:

“The minimum rool leads npﬂ:iﬁﬂl in Part 11, section 5, IPF]:.' nrll:,l in localities where spow loads are not an
impartant consideration, Hoofs having a slope of less than binches per foot are always liable to accidental loading,
such a5 groups of moving people, storage of material, ete,  Hence the necessity of moderate unit loads even where snow
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is not (o e expected,  Where large snow loads are to be anticipated, the loadings preseribed should be increased in
accordance with local experience.”™

In view of this=e recommendations, (e National Slate Associntion has deemed i advisable 1o include tables for o
live load of 30 pounds per square [oot, and these follow.

TARLE Mo, & —Haler Blees for Boof of Any Sloge—Uniformly Lisaded.

PHamed om Modulns of Hlm.linil::r (kb amal Lamited by s Dellaction af 1,260 of the S,
Live Losd—0 poumls pr squeoee fout,
(U i fillwing table when the poof §s desirod 1o b very gl im order 10 prevent eracks in plastor or ather melastic material
an the eeling. ) Use Mobulas of Klisticiry (K} given in building eode—i not given in oode use vidise for 1 for
Kiiial o wossl apsedl i Lakle No, B

Siee ol Mafers | Nominal)l in Tnches
Span Betaeen Flulo and Bhalter Spacing | o
Widge or Supparting Coemter fo Cenler
Wenslers in Feet in Incheos I = 1, (e 0060 E=1200000 | E=1106000 | E-=1.600000

o B i =x 4 2x & T 2x 4
B . T *x b Ty & ax ) 2x 4
2y *x & 1% & ax & 2z 6
o I *x & 1% & Ty & 2x &
B e e b e e T e S s I 2x 6 e 6 - 2K B
B4 | Ix & tx 6 Ty & 2x h
) ) - . 3% § sx § Ty § 2y &
T P TR . T *x 8 Ix & ix 6 2x 6
24 Ix B tx 8 % 8 Ix &
______ 12 1y 8 ry B ix & 3% &
L e A E A M 16 A% B tx # tx @ in ®
it | 2x 10 Ix B Ix H Ix B
: o * 1x & 3x 8 *x & TE
T S e . 16 2x 10 Ix B Ix R iIx A
oy 3 x 10 3x 10 * x 1 2y 10
o 12 1% 10 *x 10 Ix & ix 8
16.... z - 16 1a 00 Ix 10 ET ET
24 3x 12 E T 3 10 Ix 10
Ene T Tx 10 Tx 10 3x10 2x 10
A e s e T i i T Ix12 2x12 3x 10 Ix10
28 2x 18 Ix iz 3x12 Ixl2
Al 12 12 ay12 T 10 Tx 1D
e y : 16 3x12 3x 12 1% 12 2x12
o | %11 ER A Ay l2 Ixiz

SRS LT BRI T2 1 25 M 1x 12 112 Ixiz
e ; ; I 3x 14 3x 18 Ix 12 Ix 12
=y s 3x 14 3x 1 1x 14
= 12 3xli 3x 18 Ba2 1x 12
i — 1% x4 x4 Ix 14
2 e ix 14

1

Mom—lave Loan =30 lhs. per square fool consdiberod nn scting normal te surloce,
[resn Taown s weight of roal joist,
weight of sheathing (2.5 pounds per spuare foot).
weight of eovering (8.0 pounds per square foot},
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It may alse be pointed out tha, although the wind pressuie will semain the same for any roof mo matter what the
square fool over shingles, depending upon the slope of the roof and the climate,
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I:"' any type of construction, it s important that the The boards should also be nailed with 10-penny nails at
structural members be well tied together. This is cape- both edges 10 every eafter. 1f 107 boards are used, it is

cially important in roof consiruction at the joint of the advisable to alse nail the center of the board to iis bear-
wall plate and rafter or o purlin and rafter. Ceiling ing. Tongued and grooved boards should mst e drawn
jossts or other horizental members spiked 1o the foot of up too close, as there is dunger of the roof surface buck-
the raflers ordinarily srcomplish this, In addition, the limg if rained vpon before the slie i= laid.
foat cut of the rafter should be so proportioned and de- The tongued and grooved boards are generally to be
signed that it will resist as much as possible the tendency recommended as offering a smooth surface and a tighter
to elip” or spread ps well as provide suflicient area 1o and warmer roof than other types.  Square-edged boards
prevent crushing of the rafter or plate fibers. Good are lable to warp and corl, and alihough this is seldom
practice dictates that & wood plate on a masonry wall be sufficient to break the slate, it may raise the courses and
bedded in mortar and securely anchored or bolied 1o the mif the appearance of the roof. Uneveness of tlse sheath-
wall. Tt i= peedless to say that the walls receiving the ing siurface invariably results in a8 poticeable uneveness
roenf load 5"-1||'||||l'r hl" ol suflicient II.I-['I1F'-||'I anid so built that in the roof surfaoce. For this FEESGN, BeTap luenbser, comn-
the reactions of the roof and various Aoor loads will be crete Torm lumber and pieces of uneven thickness should
!“"FI 1'-":'" hl”!iﬂ af fear the center of ;:'ra\':il'g,' of the wall. Fiid Ill" |Il.'|'|‘-|li|.1“‘i L | 1_'|:|l|.'.g[i|:|#' for ||||-l rn".ﬂ'p.. ]I“II"']"
The footings should be properly proportioned 1o keep erly nailed boards and loose joints moke it dificull 1o
lh‘f Im.":l afl llll.' fl.'lUIHII'Itil.lh within the soil |:II'IHI11.' walue. |.ﬂl|' the slmie Tor the proceas nf |I|'i.'rij1.|![ the ulqtip' |||1i|-|.

At the ridge it is advisable 1o use a ridge pole or inta the sheathing springs and loosens the adjoining
board, rather than butting the peak ends of rafters of slate,
opposite slopes,  The wse of a board or pole affords Rl lath or strips 17 thick and 27 or 37 wide ond with-
better rafter bearing and will provide o straiphter ridge, onl Felt are used in many localities. The spocing of the
Collar beams spiked to the rafters near the peak ssist lath will vary with the length of the slote used.  The
in resisting the tendency 1o spread. I the simple prin. upper end of each slate should rest on (e center of
ciple of triangles used in truss design is followed in tving strip amd tle slate should be so punched thot the noils
and bracing the structural members, a safe and economi. will be driven into o lath. When the slate is laid with
cal roof framing layout should result. the standared 37 lap, the lagth should be spaced as follows:
Sheathing or Roof Boards |

Wood sheathing is commonly of tongued and grooved L :P:,f:.lihl HI‘T;.Th;rfuh“wlﬂi“fEhnLﬂh“ HM“E n“.“l
bpards dressed on either one or botls sides. 1§ diressed e " . :
o ane sidde only, this side should be laid down, The 5-:1' 'H:i :r; Ef%
hevards should be 17 noninal thickness (not less than ] ] 12 414
25/32") and from 6" to 10” wide., A width of 8" is a i ™
convenient average siee and preferable 1o the 107 width.
The tongue should be laid toward tle ridge.  Square- This method of supporting the slate will not provide
edge, rough boards, when used, should ool be over B° the warmth and the resultant saving in heating costs of
wide, Shiplap boards are preferred for sheathing by other methods, While suitable for barns and similar
some roofers, who claim they have less tendency to warp structures, it i= pod recommended for use upon residences
than. tongued and grooved when nailed oo tightly to- and important buildings except under Tavorable climatic
griher, ol ons,

It is important that o smooth, solid job of sheathing s
be obtained 1o allow proper laving of the slate,  Joints Round Valley Foundation
between the ends of boards should oecur over the rafiers The foundation for the round valley is part of the
and the ends should be securely nailed at these points. sheathing work, There are three methods which may be
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used, The first, suitable for valleys of slight curvature, is= a solid foundation of accurate form 1o sy o the
consisis of & wide board {usoally 12°) made with tapeer- slates and estalilish the desired ,-u.lmlur: aof the \-;;Hu_-!,
ing sides and nailed into the :n{:]f. formed by the inter-
pecting roofs. Fireproof Construction
II'I LhF‘ s |rlr'I!||-:h:L suitable for any carvalure or Far ﬁrr];.rnn' rnnyln,uﬁ.,ul il uqi,l;'lg copcrele or E¥P-

sum slab are sometimes wsed, into which the slating
nails are driven, The materials selected for this purpose
should be given careful consideration s Lo their nail-
holding power and durability. When a rool slab is no
IJ.1|."II. Illl_‘ mlules ars 'n.iH'l‘i ar otherwise ﬁrr'ul;l_'r] ] |;|r|'r_|l'

[T L4l '-I:HI'\.IIIInt tlll'r|l||r|'|- 'I'|||_' -|||1|'- Aare ||I1r|| ||.-|'|| nirh
[lhl'.l' |I|:-||"-. Wire i :1I|I nl|.|:|'| |'.||h i n-r Ifiin |‘|.||1-- ;;l:.l‘l
||rl'-unr| thl." .ln;.:h-. .“H- ends of the wire are then twiaied
to Fasten the slate |i|_.,'h!|f. to fhe .|'|:_-|.|' [ =mew Fimure 4 )

i

Unumnl Slate amd Gigss Roof Hesebadl Cage, Ambera College

radins desired, 37 blocks cut to fit the valley angle and e
snwed] io ithe proper eadivs are nalled over the ronf sheath.

ing and spaced approximately the same as the exposure of -t
the slotes, The blocks thus form nailing strips under |

the slate. The siee of the blocks will vary, due o the | ] - : -
dlﬂlin.l!-hll'lﬁ size of the valley as il AT anie s e riill.'.'i'. M :h}_.___"" i I

The third and H"-IJJI“j the mmosi ul:;hfm'lmj- methaod s o .

Fireproof Consirmction to Recedee Slate, Hemmen Mall

a cvombination of the st two, The 3% "‘"Hi”F lbisks Univaraiiy o] Pearsylisols

el o fit the '|.'||.|.|r~gr J.IIlHtI" and carvaiure of the -;I'Ir]. are

spaced [rom 207 1o 307 aparl aver the r-I'F:I.II-II "II'I.'-ll.hirlF. Bpecial lasteners are somelimes l'I'|I|||-u-'|l1I ton attach the
Tapered stripa 74" x 2° or 3% wide are nailed over ihe slate to the angle. As the angles must be spaced the
blocks and |r':|1.|z;|.'||wi.-m ol the vn“:‘:.-‘. same as the EX [rosre of the slotes, |m-.|.¢ slates are 1o be

The irllpr.lrtn.lll cansideration any of these methods I!rr[-l'l't-l"ll s |I|-_1. reditee the number of J_r.r_-l..-.. |.-..|||i|..- I,

COMPOISFroN TO WAICH SLATE
ARE NASLED =

el par JF e

4 WL
b 3 FEEL ANgLE

NAILING CONCRETE GFPSUM SLAB ITEEL CONSTRUCTION

Figure &, Slape on Farfows Types of Fireproof Conarrmetion
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HE slope of 4 roof has been defined as the angle of

inclination that the roof makes with a horizontal
plane. The effect of this slope on the lap of the slate is
shown in Figure 41.

There are three methods of describing the slope of any
roof. First, in terms of vertical rise in inches 1o each
foot of horizontal run, as "1 inch to the foot.™ Second,
in terms of ratba of the tatal rise of the rool to s to1al
span, as H';.-"q_ pilrh or !-II'J'.I-E“: that is, the |:|:-i|;'|'|.1. of the
roal i Inqul] Lo 1|.-i al s total span, ".|"|1.i:|'-|]1 in terms af
degru.'h aiiil minites of the iurlinatiun al the roal Rk thie
horizantal plllrm.

The :l]|:||.|: oY |:'|r'|:|md=||1 upan |.'|.'||:|'|.u|'ir cnnr.tilimu. and
the |iulip|1., :ll:ni ﬂElrrrllimﬂi IIH‘ l||r||||:|1! |:|F |I]'i:1; I]'pc H]IIE

and the 1H|.I ufqui.r\-m.l, For lurther irll'l:|rrr|.|:l'i1:n|1.I sEE
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Eaves Troughs, Gutters and Conductor Pipes

Upon the proper proportioning of the gutters and con-
ductors or lenders will often depend the satislaclory
performance of the roof,

The size of leaders and gutters depends upon the
amount of rainfall and the nuomber of leaders used. One
rule much in use = to provide 1 square inch of leader
area for every 150 square feet of roofl area. Leaders

should not be spaced more, and preferably less, than 75
apart for flat roofs and 50° apart for sloping roofs.

All gutters should have a pitch of about 17 in 16" in
order that they may be wnshed clean during rainfall.
Gutters made 2° larger than the lenders will permit a
more practical connection than if made the same size,

When more than 50° apart, the leaders should be in-
creased 17 for
each additional
Y of space be-
iween leaders for
sloping roofls and
for esch 30° for
flat roofs,

For more de-
tailed inlormation,
refer 1o Parl 3 of
“Copper Flash-
ings"” handbosk of
the Copper and
Brass Research
Association, 25 FOLL UWTTLL
Broadway, New
York City.

Numerons kinds of gullers are in use, among them
being the “hanging gutter,” which cludes the “eaves
trovuggh™ amd the “moulded gutter™; the “box guiter,” also
known a5 the “boiltan™ or “lined gutter™; several types
of “stamding putters,” known by various names, and the
“sunk guiter,” which i also sometimes called the “hbox™
of “huilt-in gotter,”  Each of these hos its suitable use
nnd location, ns well as its dispdvaninges,

The “eaves rough”™ is generally made in semi-circular
section and hung from the eaves by metal hangers which
are adjustable 10 regulate the gutter slope.  “Moulded
gulters" are =et true with the enves line amld ore sometimes
made with o sloped inner lining in order mot to detract
fram the appearance of the building,

There are many types of hangers for “eaves troughs™
or “hanging getters,” It i advisable 1o select o type of
hanger mol festened directly under the slate, as the weight
of snow or jce collecting in the gutter may pry up to the
hanger and break the slate.

Hangers should be placed not furiher than 2° 67 apart,
because of the liability of the gutter sogging when insof-

Figure 43
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Beiently supporied,  They should never be fastened
rigidly to the gutter, as this will prevent the expansion
amd contraction of the metal,

The “box gutter™ is most suitable for o building having
a wooden cornice, It s in form a metal-lined box, the
bottam of which is sloped. The metal lining should be
carricd over the cave mold and up the slope sulicienly
far to prevemt domape if the gutter or outlet hecome
clogged and water i not carried off prompily.

One type of “standing gutter” is shown in Figure 42,
In any type a camt strip should be placed under the
lower courses of slate so as to form a deip at the edge
and prevent water from being drawn ap under the slate
Iy eapillary attraction and passing over the edge of the
flashing.

“Sank gutters”™ are built below the surface of the roof
and are lined with metal, They are closed at the ends
s Ul erown mald ean be run up (o the gable. This type

¥ EAVES TROUGH T LEADER HEAD "--i"
CRGUTTER: & LEADER OR ‘

2 GUTTERHANGER.  CONDUCTOR. WA

& BASHET STRAUNIR & LPADER STRAR L

# GUTTER DUTLET 1o SHOE: ]

5 EL B 11 HAILS

& SCREEN- 2 MITRE:

13- Caf.

Figiee 13 PFaris of a Gonler

af guller, o= well as the “stamling gutter,” should alw ays
[ !nlu-rl-d na close as |:|n-.u-i|r||.~ to the wall line of the house
in order thet the heat from the inside of the haouse may
|'.u-|:|| mielt any snow or ice which may {orm, The |ini||-F
should be corried well e the :lnpr.

When gullera are placed behind parapel walls, the
gulter wnd ﬂu:lnin[: should be formed of a continuosis
|ri-r-1:|.- al metal, which showld extend, if prur-l:iralrlr., Lo
the Lo afl the coping and up under the slole 1o a ||-u-i|pl
al least 1° alwwe the top of the coping. I the guiler
lining cannot be carvied up to ihe top of the coping, it
should be turned over and inseried in a reglet at o heigli
of not less than 127 It shouwld be well wedped inio ihe
lilack with lead wool, The height 1o which tle metal
should be carried will he defermined by the roof area
dratmed, is nlnpt', eliv.  [in roofs af this characier, 6 15
esseniinl that provision shonld be made For the escape of
waler il the lewders do not work. Il the waler (s allowed
to collert, # will not urll:.' cause a8 heavy and perhaps
dangerows load, bt may also work its way over the

flashings and down into the building. Scuppers large
enough o preclude any possibility of clogging (at least
+ by 1270 should be provided and should be wpob-
siructel by sereens o other devices,

For inside leaders, a good grade of heavy cast iron
or galvanized wrought iron pipe should be vsed and &
trap provided when such leaders open near dormer win-
dows or veniilaiing shafis, Duside leaders should be
mude of pon-ferrous metal.  In climates where freczing
weeurs, & rectungular-shaped leader or one having corru-
gation= is 1o be preferred o a smooth cirenlar section, ns
ithe Former  provide .
rooan for  expansion
il e forms in the
frader pipse,

Leaders are often
macde with ormamen:
lal heads, and when
asieel, the geose necks
o affsets should
cimpldy inlo the head
and not be joined to
the downspowl. Il
more than one  fall
of gulter emprlies info
the leader, a head
should always be pro.
widded,  This should be af suitalile dimensions (o aecom-
mdate the fow of water into i

With any type of gutier it is esseniial tha the water D
ledl away as quickly as possible, This s especially im-
pasrtant i a climwle where iee Torms readily, os the snow
will melt on the warm part of the moof, run on to the
ealder part and form bee in the gatter unbess earried away
at onee, The jee will somelimes e leavy enongh o
Isemel or break the guiter and will almast always elog the
downspout amd back water over the edges of the gutter or
o 1 Ulee ool and wnder the roshing moterial,

Provision should slways be made against the choking
of leaders or outlets by lalling leaves o other débris,
and strminers of wire or heavy metal, depending upon the
Maw of water anel rosl aren, insdalled.  Gilbers andd
leaders shoold le inspected ot least iwice & year 1o Femove
leaves, rulibish, and repair or repaint il necessary. The
lastening= of the gutler should be closely examined and
strainers renewed when required.

me

HUNG GUTTES

ﬂ"uu- e

Leaders [rom JliEhn' or |nr[|;rr roail s glioald mever e
IH'FI'IIill"II [[=] Eri’lr]lﬂl'ﬂﬂ vwiller an b .I-I:I'“'tr ar Emﬂlr{"r
'UUI-"-. Ir m'll Aamn ﬂrrﬂﬂFI'..“FI“. Can p—l:hFiEI!:Il II{| l‘l}ili“r
It s recommended that each gutter e individually
drained down 1o the ground. Sometimes it is necessary
to run the leader from a higher roof through the porch
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Figure 45

roof 1o accomplish this, or carry the lesder across the
porch roof 1o the guiter, In the Iotter cose the lender
should never hove a slope of less than 457 ) otherwise,
ice may form in the leader. When it does lecome oo
listely meeessary to discharge the water on to a lower roof,
mefal spreaders should be psed.

When a mansard rool is of slate and the deck is copper
caversd, it is somelimes advizable 1o frame a gulter in the
deck becapse the drippings from the deck may discolor
tlee slate. This gutter shosld be lhved with cold rolled
sheet copper and have g waler outlet lead 1o the inside
af the baiilding.

When a low roal drains inta a leader From a high roal,
it B osomelimes wdvisable to ietall a trap in the lower
rool leader, 11 this is not dene, the water pouring down
from the higher roof mav back up on to ibe low roof,

Adequate provision should always e made for carry-
ing e water discharged by ibe leaders away From e
wills of ihe buoilding. This can sometimes be accom-
plished by “splash siones” or masonry gutiers, or il the
leaders do n connect with storm sewers, a eistern for
rain water may e dug not closer tham 30" wo the building,
This may be lined to collect the water Tor houschold use
of left unlined in order that the water may seep into the
soil,  The drain from leader 1o sewer or cistern slwould
be placed below the Trost line and slope about 17 in 10,

Semplified Sizes and Weights

In accordance with the unanimous action on October
14, 1924, of the general conference of representatives of
manufacturers, distributors and veers of eaves trough and
conductor pipe, the United States Department of Come
meree, through the Bureaw of Standards, recommends tha

simplified riales, practices, sizes and weighlts of eaves
troigh and conductor pipe be established as follows:
Plain round conductor pipe: 27, 37, 47, 57 and 6.
Round corrugated conductor pipe: 27, 37, 47, 57 and 67,
Sqquare corrugated conductor pipes 27, 37, 4" and 5%,
Eaves trough: 3147, 47, 5%, 67, 7" and 8",
Conductor pipe elbows: No. 1, 45%; No. Z, 607 1 No. 3,
157 : Mo, 4, W,

I. Aleng with the elimination of certain sizes of con-
ductor pipe and eaves trough goes also that of the fttings
Formerly wsed therewiil,

2. No eaves trough or conductor pipe 1o be made
lighter than 26-gauge Tull weight; 27-gauge is to be elim-
imated.

3 Al elbows, shoes, mitres and all accessories, inclo-
ding ridge rolls, vallevs, gutiers and so on, are to be of
28-zauge Tull weight,

b All eaves trough, conductor pipe, shoes, mitres amd
all aceessories, including gutiers, valleys, ridge rolls and
e om, whin made of copper, to be not lighter than 16
LT,

The 27 pipe should e ased only Tor small rools sucls
pa prorches. ete, where there s o small amount of water
tis be carried mway.

The talile below gives the nominal and actual sizes of
the square cormugaied pipe listed above:

*" - | 3"
—

3" x 212" a0 |23 " x 1-'-5'|-H-.'";-.'.‘.."

\l:-mlrlul ""'hl:ll" 3 L ar

'ﬁl |||u| "il."'

Snow Guards

Snow guards are a pecessary acoessory to most slate
roofs in sections of the country where the snowfall ia
sulficent 10 socumulate masaes of snow apd ioe which are

Figure 46, Snow Guards
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liable to slide from the roof, On the slae vools of the
Harriman estate, along the Hudson, 3500 copper wine
snow guards were used,

The appearance of many slate rouls in such localities
has been mareed by sireaks of rust staine from such
guards, or snow brakes, as they are sometimes called.

Figure 47, Parrs of a Hoof

Years aAgo, II.'L'\II.IhlIIrIF [EUREE TS manu!'.]r'l“rﬂ'. thr!.' -
keted 90 black-painted guards 1o every 10 golvanized.
st minw, slice fesearch shows wisdom of profer imstolla-
ticms aind beller construction = desnnded, this manafoe-
Mures sAYA Illt =lls 75 Eﬂll‘l.'llllﬂ'ﬂ lis e#sery 25 1:I|,|||'L-
painted,

While the “hat dip”™ process of galvan izing is the best,
cxpEerts have still 1o be convinced that iy E.llr.:lnial.ill.p.
is perfect or rust prool. Hence, for firstclass jobs only
non-ferrous metals should be used lor snow guards or
any slate roof accessories,

Snow guards should be placed in manner preseribed
by their manufscturers on sl slate rool surfaces alove

i
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doorways, porches, sidewalks, plavgrounds or places
where people are liable 1o pass or gather. They are
essential to prevent masses of snow and ice from falling
and as a protection to lower roof surfoces and gutters
fram such sliding masses. They are absolutely indis-
peasable 1o retain snow on roofs when water from roof
s collecied [or cisterm or howsehald [T poses,

S gua.ld- are mode in various farma, some of which
are illusirated in Figure 46, Each tvpe requires different
methods of application and may be obtained from =late
distribisiors or quarriers of roofing slate or from manu-
facturers. The Association can furnish a list of the latier
vonceens il desired.  Some types may easily be placed on
old roofs.

Lightning Rods

Where lighining rods are desited or used it is impor-
tant at all times thot they be properly. grounded.  All
vonieclions muast e rr{q_'ltin“r Pﬂ'fl?ﬂ-;. that is, lll.tj'
musl have very low contact residance, Tips of rods
slisild b silver, gold or plaiinum plated and all sharp
bends in e condscior cable avoided,

All extensive masses of metal such as water or gas
pipe svslem= or cast iron soil pipe should be connected
Lo e groviin] by soldered connections of nol less than
Mo, 100 B, & 5 wire, preferably stranded.

It i generally assumed that a lightning rod protects
the area and any stroctures included within a 45° angle
cone whose apex i the tip of the rod isell.

Types of Roofs and Their Parts

To the majority of the wsers of this Manual, the types
of rools and their parts will feed no cxplanation but for
the henefit of those not familiar with the names and
lﬂ"hﬂil.'ll dl!!ll.'l'iFliﬂﬂ! Hu‘d Imrtiﬂ_ toference Hax “1:- T -
panying illustrations will provide the lay reader with ihe
elementary information essential to a full understanding
of the parts and tvpes of roofs mentioned,

Piling Slate

In piling slate the important factors are the founda-
tions, starting the piles, arrangement of piles and indi-
vidual slates and the separations of the ters,

AEFNCY OF MANIAED EODF ALY BN ARYTE FALLF

Al Ao

Figure 4, Types of Roofs

PROPER  AETHOE  OF BIEING JLATE
Figure 49
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The carth Toundation upon which the slaie are 1o be
jpriled should le level, drey and selid. A layer of two-inch
plank will keep the slate off the ground, help 1o dis-
tribute the load amd assist in maintaining siraight even
piles, The tiers of slate cannot be kept level if the
Toundation is not even or [ree Trom settlement.

The firsa tier should be started Il:.l' In!.'iﬂ!: e |:|i|r of
slotes flat g a heigh rquuling the widhh of slate I'.H'jnl:
pibed; fe., Tor H0° 5 12° slape the Ao pile 5 12 high.

The Tollowing slates of the firs) tier are ploced in an
wpright positbon on edge legnhwise, and should be kept
a5 slpaight and vertical s possible. The bobtsms of
each hundful should e tght against the bottom of the
preceding slates.  In this way the top i mainiained
straight and level.

After the first tier las been labd 1o the desired or a
conveniient length, lay a double row of wooden lath
lemgtliwise over the top of the hrst tier. Place the lath
1* froam the outside edges of the slate tiers and interlap
ench loth one or two inches, A liberal quantity of siraw
may be wsed o= a substitute Tor the lath.

Fest the flat or starter of the second tier one hall on
the frst tier starter ond one half on the wpright slaies.
This will help to prevent the piles from overtorning and
“slumping™ down obliquely. Keeping the following
slates as nearly perpendicalar os possibile = especially
important in the first two bees,

Slates up 1o and incloding 207 x 117 mav be snfely
piled up to 6 ters high.  Slites of o larger size showld
never b piled more than & giers high, Closely piled,
HHE commercinl standord slates average 207 10 247,

When the slates are stored in an open yard, cover the
piles with overlapping boards or use tar paper weighted
down. Adequale protection prevents the slotes from
being frozen together.  While slates are of ample strengih
when used in their proper ploce, reasonable care shoold
be used in the handling of the material.

Estimating Slate Quantities and Cosis

Architecis and others interested should confer with
local roofing contraciors and through them obiain ihe
“per square™ or approximate tolal price Tor o particular
type of roof, or have them estimate the quaniifies re-
quired and Furnich o definite price for esch individial
roal,  Producers are always glad to co-operate with roof-
ing conbractors s Turnish architecis o layvoul or recom-
mendations for slate suitahle for any design or desired
effect and 1o Turnish raafing contraciors estimaies =0 they
can give archilecls or owners comparalive cost data o
assist them 1o arrive at amounl 1o spend Tor slate rool,

A mielake Frl_-~|'|u1,-||||l'!.I mads §s thot of rlhcn.ﬂlriltg the

ronf surface and n'i.tllm-lﬂﬂ il ms the exact or VETY close

approximaie quantity required, then multiplying it by a
price gquoted in the price:list of one of the slate com-
panies and perhaps adding an assumed sum for labor
ond contraciors" prifit.

In preparing estimates for a slate roof, every rochng
contractor has his own method of making compensating
ollowanees Tor waste, breakage, projections through
roofls, dormers, hips, ridges, valleys and other [actors
oecasionally entering into the question of quantily amd
fabor. These are wsually based upon expericace with
his own regular labor, local conditions or practiee, and
possibly oiher items pecalinr 1o a locality.  The follow-
ing suggestions are iherelore offered mainly Tor aechi:
tects and ollers not actively engaged in selling and lav-
ing #late roofs, as a guide to many factors which should
For rough estimates a
gowl roof costs from 6 1o 8 per cent of total cost averape

to be loken ino consideration,

butlding or home,

From the time work is first storted at the quarry until
the material is laid on the building, there are cerlain cosls
which must be faken into consideration.  Thess may be
lested s follows:

1. Cost of slate fpluu:llﬂl:l on cars ab the quarry.

2 Frt'ip:hl from fquarry Lo destination.

A I.uuding F| hnH]inﬁ o slarage 1|lar|:1.

4 l!llll.illl.llihE. piling and waste at slorage Tal‘d.

. I..l.‘.iﬂ-l]ing il hﬂuling LEid jﬂl.h

. Unloading and piling at job,

7. Placing on roeol and laying.
4} Roofing felt. (b)) Elastic Cement. (o) Nails.
(o} Snow gusrds, or Snow Rails. (&) Sheet Metal,
ify Labor, including compensation  insurance.
(gl Waste in handling, cutting and ftting.

8 Contrector’s overhead on organizstion and equip-

pisenil
%, Cost of gunrantes or Bosdl,
Lk Contractor’s pmﬁt.

Iems 3 and 4 are omitted when material = haunled
direct to the job and unloaded, Freight to any locality
from a quarry remains a fixed charge based upon either
carload or less than carload lots, Less than corload lots
carry a freight charge about double that of carlonad quan-
titics.  The question of leading, hauling, unloading and
laying depends upon local lnbor costs, how fast the men
work and nature of the contracter’s cquipment.  Some
rocfing contractors have slate punching machines and buy
their slate unpunched, punching same ot the job or in the
yard on idle days or during inclement weather.

While it may seem o comparatively simple problem to
edtimate the net quantity, it is not so casy to allow for
the additional material required for slate around chim-
nevs, dormers, hips, valleys, ete. These allowances de-



pend largely upon the judgment and experience of the
estimator and the rool design.

Method Suggesied for Estimating
I. Obtain the net area of the roof in square foct, adding
6" 1o rafler lemgth 1o allow for waste of normal roeof.
Deduct one-halfl of the area of chimneys and dormers
if over 20 sq. ft. and less than 80 sq. 1. Make no
deduction if less than 20 sq, 0., and deduct 20 sq. [t
le=s than octual area if more than 80 sq. fi.

Include arens of dormer roofs, sides of dormers il
tlated, slate saddles, or other places where slate is
weed in addition te the main roof area.

Include oyver-
hanging parts of dormers, ete.

Add 1 sq. ft. Tor each lineal foot of hips and valleve,
for loss in culling and fiting,

Allow [rom 29 to 15% additional slate, depending
upen the extent 1o which the roof is intersected by
other roofs, dormers, walls, other contingencies, efc,
6. Divide the wotal of the above by 1, which will give

the number of “squares™ of roofing required.

li should be moted that slate i3 always sold at the
quarey on the basis of the quantity required o cover
“IH s 01,7 or & “square” of ool when slate s laid
with a 3”7 head lap. I the roof is fat or abfer than 3"
lap is weed, the quantity must be corrected to the equiva-
lent amount required as though the 3° lap was uzed,
The following information should e given local roofing
contracter when asking for a price;

5

1. Kind and eclor of slate.
2 Size of slate desived, stating length and “all one
widih" or random widih,

3. Thin:lmr_u.‘ iz “commercial standard,”™ 1.-i'. 'Tr;q", el

L T'!.'pﬂ of roof. as standard, textural, Fraduu.h't! i Flal.

5 Kind of mails, oz zinc clad, z'|'|1l:.I h}'\cllilh' mvetal,”
copper clad or copper.

. Bind of vallevs and fMashings.

7. IF hip or gable rool.
Kind of snow guards, as galvanized, vellow metal or
cOpper.

0, I enow rails, sizge of pipe and numl=r of rows of
pripe

10, Location of job; if in city or vicinity, ar oot of oty

1. When job i= 1o be inished,

Prices

qu_.l ﬂ"l.'pll'!ll'l- lenve been receved Troim architecls ahl]
builders for the inclusion in this ook of a definite lisi
nE pri-nﬂ for 1111- varinie ;:rn.r]-l-:n il colors of n:u:-lir-p
slates.  The compilers regret that it is impracticable o
do this, for several reasons.  The Asssciation recom-
menads, therefore, thol when an architect ar builder de-
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sires the price of any particular grade and color of slae,
b consult his local slale roofing contractor for estimates
for the =late in ploce on the rool.  Such estimates will
then include the mony foctors fisted in the section on
“Estimating.” all of which must be given consideration,
This can best be given by responsible contractors wle
are Familiar with local conditions amid costs

Advantages af Slare

During the preparation of this book many requests
o include in it a List of the advantoges of sle in direct
comparison with other rooling materials were received
from architects, contractors, and especially from pros
pective hame builders,

The policy of the National Slate Association is, and
always has beess, pever 1o point ol the faults or weak-
nesses of o competitive or a sulstitute materiol for any
of the wses of slate. Such procedure conforms with
coand business ellie=, and, in line with. this policy, the
editors merely list in convenient form the owtstanding
characteriztics which make slate such o valuable roofing
meterinl,  Each of these qualities will be found discussed
elsewhere in this ook,

MSatuenl Slone
Monscombustible—Fireprool
Waterpraool
Permanemn
Wide range of effects possible

Apprarance

Colar

Thicknes=

Surface Texture

Kool Texture
Little or no maintenance costs
Resists climntic changes
Requires mo other maierial to preserve i
Reduces insurance premiuins
High salvage value
Increases propeny values

Investigation has =lown that the cost of the rool of
amy structure ought 1o bear 8 certain definite relation to
the cost of the entire building, oo only from the stond-
poent ol pratectiog, bt wlse Traem W pEEr Ao
permanent boilding should be roofed with o moterial
which will give it lasting protection, and at the same time
be in characier with the hotse fisell and iis mrmllﬂilillﬁ‘i-
Because it does possess these qualities, Tor centuries slote
has been the criterion by which other roof coverings have
been judged, A slate rool has that indehnable “some-
thing™ which distinguiches any object of real value ond
completes the picture of a well constructed building or
home,

Exery



GENERAL NOTES—ALL SPECIFICATIONS

(ol The following specifications for “Standard.” “Textural” and “Gradusted” slate roofs give in deiail the pro-
cedure to be followed in the loying of each type of roof on any ivpe aof sirmcture from the smallest bungalow o the
largest mansiom,

ikl A “Short Form™ of each of these speciheations s given just ahead of the “Basic Form™ and & intended 1o
be written into the architect’s specification.  The “Short Farm™ refers o the “Basic Form™ of e National Slate
Association as printed herein and carries with it all the provisions contained in the “Basic Form.™ In each “Shor
Form®™ the architect showld Gl in the color and size of the slate desired: otherwise it is complete as printed,

(eh It will be noted that the “Shect Metal Work™ is a separale specification,  The archilect or owner can wse i
as @ separate specificalion il this work is the subject of a separate contract or add it o the slale roofing specification
il it s 8o be part of the slate roohing contractor’s work as is the custom in eeriain localities.

(di In each specification it 15 assumed that sheathing boards, crickets, cant sirips or other wnder-rool surface
will be specified elsewhere under the proper trade,

(el The marginal potes are informative ond indicate optional changes which may be mode in the spocifications,

i) These specifications do not in any case mclude General Conditione or items eelative 1o administrative mai-
ters such as wsoally form the first part of an architect’s speciiration. Soch tems oelede fire, compensation, lishility
of olher msurance and the use of hoists, water, telephone, watchman, lemparary heat and light, and storage.

ig) The aitention of the architect and owner s called 1o this Tact i order that they moy be fully scquainted
with all conditions and advise the roofing and sheet metal comtractor 16 arrange for the proper disposition of =sch
ilens with the owner when the contract s diredd or with the gemeral contractor when his status 1= that of 8 sob-con-
Lractor.

thi The National Slate Association recommends the uze of the Sundard Documents of the American Institute of
Architects and especially the “Standard Form of Sub-contract™ which 15 a Torm of agreement between the General
Contractor and the Sub-contractor. 1t calls attention, however, to paragraphs [ and g above as these subjects are only
covered in a general way in the “Standard Form.™

STANDARD SPECIFICATIONS
Faar
SHEET METAL WORK
IN CONNECTION WITH A SLATE ROOF

NOTES
1. This g.pfriﬁfql:inﬂ werd ms here Ehrﬂ will Prm:idc for theet metal work @0 eonnection with & slate roof as
Follows:
T";lu;'r—-ﬂmin sized or ashbestos (el 6 lbs peer =1 {unless already covered for slate)
MNails —-F.npp-:r. Flashings—16 oz capper.

Valleys—{pen.

2, The following must be written into the specification, if required:
Decks, Cornioes, et
Guters ani [own=pouts,

3. Bee also General Nodes—All Specifications, page 48,
48
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SHORT FORM SPECIFICATION

1. Shect Metal Woark

All materials and labor in connection with afl sheet metal work shall be Turnished and pedormed in strict come
plionce with the recommended practice and Standard Specification *M” for Sheet Metal Work, 19235, of tle: National

Slate Arseeciation, 791 Drexel Building, Fhiladelphia, Fenna,

- l'lntlm {_.ulllil.'rn.. Ere.
A Guitters andd Condactor Pipes

11 requaired apeeiiy mnterinls awd meihods,
(1] revpuirra apecefy maderiols mad methods.

STANDARD SPECIFICATION =M™

i Covering in detail Flashings, etc., in connection with a Slate Roof )

I. General amd Guaraniee

ia)l The General conditions of the comract are hereby made g
part of the contract and this contractor shall examine these General
Conditions and ihoroughly acquaint himself with all 1he red]ire-
menis Lherein comlaimed.

ibb This contractor shall furnish all materinls and labor in ac-
cordanee with the drnwihﬁu and these hlll‘l"lrll'ﬂ'“-l'l]tl-,

ie) This contractor shall carefully examine all surfaces prepared
for flashings, etc., by other trades, shall point out all defecis 1o the
proper authority, and shall =ec thot the neeessary corrections are
made lelore Frrrrﬂdin- willi hiz wark,

This eontractor !|1.'|]'|- arrangs his work so0 s o co-operate at all
times with other trades and prevemt delay or damage to other wark.

idl Dlll'il'lg canstruetion care shall be taken 1o prevent damnge
to flashings in ploce by wolking or placing beasy mutecials on them.
As soon as soldering &= done and lashings are completed, the work
shall be ||1ﬂrﬂil¥.]'il}' cleaned,  Toward tunlplflil‘ln. all dallnu_p_:l,!
work shall be repaired, all stains and delicis shall be removed, mod
sheet metal work shall be lefi in perfect condition,

iel The contractor shall furnish his own scallold ar ri i:II_F. ar
arrange with the geneeal contractor for the use of soaflalds ﬁllli;l‘lh‘l
by others.

(fr A written Fuarnnie- shall be furnished that the malerials used
are i sirict pecordanoe with tlese specifiontions, and that soy and
all repairs required on the roof due 1o delective materials or work-
FINLIER iF furnished wnder this contract shall e mode withouoi el B
the owner, for a period of one vear,

2. Preparation of Surflaces

All ‘Mrfllﬁﬁ las Poceivie “nlllilrp sluill be made snooth ond EVEl,
and all nail heads shall be set,

i "IJIIII:HHF I'n||.r'-1-

All surfaces 1o be coversd with COpper shall s covered st wiil
rosin-zized or asbestos-fell paper weighing not less than 6 R E
per VM square [eel,  Paper shall lap 2 and be nailed with Aat-lead
Ok T il If aiirloces have :lrr.ad:r lieen o ered hil]l prajeer or
feln by the roofing contracter this paper may be amitted,

4 Nails anid Fllﬂi"-llillFll

All nails, Fivels and similar Tastenings, il any, veed througlioat The
work =leall be of lest peade bard copper or brass.  Nails shall be
wire mails not less than No. 12 gauge and not less than 35" long.
5, Copper

All Mashings shall be 16 ounce ot copper. rolled From copper
conforming to the standard sgpeecification of the Americin Society Tor

Testing Materiale. The edges of all sheets 1o be soldered shall be
tinmed 1057 on both sides,

49
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f, Salder and Rosin

All solder shall be of the best grade, equal 1o Specification
B-32-21 of the American Society for Testing Materials, and shall
be composed of one-hall pig lead and one-hall block tin (new
metals i, Hosin shall be ozed as 8 flus,

7. Exposed Edges

The exposed edge of all Aschings <hall be Folded under 157, in
in such manwer ag o coneeal them Trom view,

B. Flashings—Where Beguired

All intersections of roofs with vertical surfaces of every kind and
all openings in roof surfaces, shall be flasdwed with copper.  The
method of Aashing, except as otherwize chown or epecified, shall
be base and counter, or cap, Aaching.

%9, Base Flashings

(a} Unless otherwise specified or shown on the drawings, base
Aashings shall be, in general, at least 47 high, They shall project
ot least 4° out on to the roof,  Flashings shall be full 967 in lengih,
On sloping roofs they shall lap longitudinally st least 37, On flat
roofs the joinis :dlﬂlttr Mat-locked and soldered.

bl Againsi stuces-conbed walls, metal lath shall lap outside the
Aashing s that the stpecn shall finish aver the Aashing.

10, Cap Flashings or Connterflashings

Cap fashings shall turn down over base Aashings not less than 47
They shall be secured to vertical surfaces, as fol lows:

Fond Work: They shall extend up under exterior coverings not
less than 47 above the rool, and shall be nailed slong the op edge
about every 87,

Moson Work: They shall extend into joinis of mazonry walls 47
and have the inner edge turned back on itsell 145 The sheets shall
be bent io the required shapes, and buili in with ihe mason work,
Mo cutting out of joints for seiting flashings will be allowed.

Keglets: Where indicated on the drawings or where specified,
Anshings shall finish in reglets in the masonry cut by others where
located by this contractor,

The Anshing shall be turned into ihe reglet the full depth and
chall be turned back 1o Torm a hook,

After the Aashing is in place the reglet hall be Alled ond caulked,
using molien lead on Aot surfaces, and lead wool on vertical surface.

After caulking the reglet shall be made smooth by filling with
eln=iic cement.

Slucen on Wood: When wsed with slocco.coversd wood-frame
walls, cap Aashings shall be formed over a %" base boord and
extend up the wall ot least 2° above the base board, "and be nailed
ml the fap edee with noile sl 127 l|1-.lrl. Metnl lath <hall bhe
placed over the flashing and the stucco should be finished agains
the base board.

Stacco on Masonry: They shall be bailt inte the mosonry as the
work progresses and shall project out from the wall as required and
farn down over the base I]!M-hinp:. The stuceo sholl finish agnine
the cap Aashing,

Concrete Walls: They shall be eet in the forms before the con-
crete is poured, They shall extend into the wall st least 27 and
shall have the inner edges turmed back 147,

S0

Specifraion weiter whowld incfude keve nnle thase
paragraphs which apply o Phe work and make aede-
able presision dn masen and covpenier sgeeificaltan
for prefiminary aunk

Make propicon 1w proper apreificarion for Bage-
board, metal fark, o
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11. Step Flashings

Step Aashings shall be wsed where vertical surflaces occur in con.
neclion with = e, Thl"!.' shnll be Tormed of separale pieces Dl
into the masonry as specified for cap flashings in masonry.  Stegs
shall lap generally 3%, bui in mo case less than 27 and shall not
b =nld . Lap joints shall be vertical.

12. Vent Flashings

All ]'.li pRe=ing thrau roolz shall be Bashed and counter-
Mashed, E‘H Anshings shall extend out on the roof not less than 67,
They shall be of suficient length to cover the slate course next below
the p' and to extend up under the slale coorse nbove as far us
possible without puncture by nails,

Patented vent-finshing devices may be used, subject 1o the approval
af the architeet, Thr].' chall be made of 16 cance eo v, shall ke
the product of o recognized manufacturer, amd shall be installed
acearding to manulacturer's directions,

13. Open Valley Flashings

=) ﬂpen walleys shall be wot less than & wide. The [ragser
width shall be determined by the following rule:

R’ll:ll’tllrln al the Lop with o widith of 4%, inerease the wislth o0
inch for every @ feet of length of the valley., FlMilip IIiﬂ:ﬁ alwll
e fuall ]mglh sheets and 0F||luﬁ:iml width to cover 1w spen paor-
tion of the valley and extend vp under the slate not less than 47
on esch side.

(b} Where two valleys of onequal size come together, or where
the areas drained by the valley are unequal, there shall be placed
im the valley a “crimp™ angle or toe not less than 1% high. This
“erimp” may be formed il'lnltf valley sheet before placing, or it may
be made of & reparate piece soldered ta the valley sheet,

11 Crickets or Saddle Flashing

Crickets or saddles formed back of all vertical sorfaces, such as
chimneys, ote., hreaking through sloping roaf=, shall be covered with
copper.  The Anshing of these crickets shall be made of part of the
H.w]r':rlp: along the sides of the chimney, ete,
15. (ither Wark

This contraetor shall furmizh all Rohing pieces 1o atlier 1rades
such as the Mazon, Corpenter and Roofing Contracior for building
in with that particular work and shall cooperate with these con-
tractors in doing their wark,

16, Decks, Carniees, Ete.
17, Gutters and Down Spnu'l!l

Standpd Epevidcarion VA7 -

al

M claged lnﬂr_ra ary drred, pprerfy wi fedlewn;
foshing pircer, for closed oolley pball be of saf
Ecormt leagth po extrad Fanckes abore fhe fop of slaie
rnnjnl e el I.np the _I'.h.ﬁr'l-' ey betow 3
inche, and of widih wmficient fo exiend op the sides
af the paller for enomgh do maks Hhe galley & mchea

e,

They ahmdl be ploced with the almie st ol
pleers are arparabed by @ conree af sdate,  Pieces shall
e 4l Al 84 B frrp ad fewal 3 dnchen end Fa be Fmlarely
coneraled .ﬁ_g' the slatrs, T.Ir_p il e f."rjllll.nd by
nadln ar the rop edge only,

A small |A:|H;Iu'u"|'l'r ia the ardan drarned would aor
requaire ifds

Specify framing and blocking fer crickets under
FOF prRIEY,

Wake prapissm in maion b pecioatimns Jor dailding
in thewe Foehimgs, oo the cmning of @y acceisary
repiel

f_l' fFIIIIJJrﬂ.r lFi'll_r_r materaals oed merbode

I reqreieed ipecdfy moteridls aad methodo

NBhaed Aleral Ward, pn
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nld bl i) L&A Pyl
STANDARD SLATE ROOFS

The “Standard” =late rool hos been developed to provide a serviceable, permanent roof ol a minimum cost,
-*-I'I-f ¢|'|-ﬂl1g_t=!- which have been made in the wswal specificalion do nid in any way affect thoese valuable features which
are 10 ke found l.:lr'ih' in a =late roof but merely eliminate =0 far o= possible every factor which might crease the
cost of slating,

As has previously been explained, the nature of slabe stone = soch that every picce cannot be split to on exact
thickness and in order to eliminate o selection of the material with itz resoliant rehandling and calipering of each
pivee, @ slight variation in the thickness of the slates is permitted.  “Commercial Standard™ slates are the quarry
run of production and may show tolerable variations above or below 316",

A second change is found in the note opposite paragraph 3. page 53, of the Specification. The Architect or
Owner will find it 1o his advantage to confer with the roofing contractors in his locality regarding the size {length
and widih) or sizes of the slate economically available, The number of sizes shown on page 12 i due to the
mature of the material which makes it necessary to cul the blocks into a lnrge number of different siced pieces
to secure the fullest wtilication of the slabs as they are taken from the quarry.

It will therefore be readily appreciated that certain siees may be more easily obtained than others and that 10
insist on slates of a definite dimension may ot only add 1o the cost of the roof but may delay the work owing
o dificulty in locating & quarry having that particular size in stock. On roofs of large area sufficient economy can
often be effected by o proper selection of sizes to make o preliminary investigation of value. The smaller sizes
ranging from 107 x 6" g0 147 x W07 are wsually more pleniifol than the larger sizges and when laid with & narrow

exposure will be found 1o produce a most interesting and artistic effect similar to that secured in the same way on the
wanderful chateaus of France,

STANDARD SPECIFICATION

Fole A
STANDARD SLATE ROOF
NOTES
1. This specilication used p= here given will provide Tor o compleie slate roof s Gollows:

Felt—Saturated !-:-pl'lu.l.L 14 lha, per s, Hidpre—Sacldle

Flashings— 1t ur, copper Nails—Capper

\’:_Llleyu_—rl'l:rnn Slate—Commercial
Hips—Saddle standard {approx, 3,167

Cement—Elastic walerproof
2. The following must be written into the specification under paragraph;
&b, slate—siee
A, Slate—calar
2 It should be noted that metal work 18 nid eoverned |t:.' thix -Iun-il]u.nlim., ps =eparale Spandard S|m¢iﬁrr|.1ir|m for
Sheet Metal Work are given on Tup . The specifications for Slaie Boofing and eheet metal work sre 2o arranged,
howeser, that they may be hanadled separaiely or together o conlorm o variation in cestom in different sections of

the country,
A, See alas Genernl Notee— All !':«pﬁ'il'lul.jtinn-e. |'|:|g-- LT

SHOET FOBAl =sPECIFIOCATHON

NotE! In using the Short Form il any optional parozrapls are desired o state,
. ool ERISRIL]Y il @Ry i oadbial ihgefiaatiil FOEcfddd mad mefhosls,
1. 5l B E s fevral: il g I ui J Hirsd.
(b Furnizh all psoterials and lalor and cover with commiercial e vy hﬂﬂd'ﬂ" A - oW pheiy. forse,

standard slate all poriions of the building shown, marked or indic ::'-""'F"""'l"::: 1 ﬁ"-’"-’”“";‘_'h

cated for Slate, and form all slate hips and ridpes in accordpee P'F'TF-'HI' r vomfug Fe

& m 5 X - . P iyl ATE T Siaare

with Epeeification B for o Standard Slate Roof, 1925, of the National Paragraph & Hips
Slote Associnfion, 700 Drexel Hllilﬂ'ill.':. f'||i|:|1||']:l|1|:r, Fa. Faragraph 55— Kidges

Foaragraph G Folley
Ffaragraph T—Eachic Cemenid
Porwgraph B—Nail's

[ rmflaned on Pape BT ||"|.|r||;.r|1]1i| - Slating
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(bl The size of the slute shall be
(el The colar of the slate shall be

2. Sheet Metal Wark

Povagraph Bh— K of Slate
Foragroph Jo—Colow o Slare

I et of the simle rooling comtractor s weel, guoste
Bere the Shorr Farma jJor Sheer Meral W, a
mage .

STANDARD SPECIFICATION 57

(Covering in detail all materials and labar in connection with a Standard Slate Roaf)

1. General and CGuarantes

{a} The General Conditions of the contract are hereby made o
art of 1he conteact and this conteactor shall examine these General
onditions and thoroughly acquaint himsell with all the require-

mente therein contamed.

l]ﬂ Thil contraclor shall furnish all moterals ill"ld |lh\'.'ll in &c-
cordance with the drawings and these specifications,

ieh ‘This contractor shall inspect all sairfaces prepared Tor slating
by other trades, point oul 1o |I::cpmpct athority all defects, anid
shall not proceed with the laying of felt, Mashings or slate until the
necessary correciions have heen made,

{d} Hnnﬁrlg shall he .:Il.l].lIiEIl v workimen r-:.j.n'rirllr.'vl.-d i the
applyving of slate.

el + roofing contractor shall furnish his own scaffold or rig-
!inE. Or arranges wilh I||r ;_ﬂl.t:rn.l conlracior for the use of scaflol
furnished by others.

(£} A written guarantee shall be furnished that the materials
used are n ll.r:il:l accordance with thz:u.- !l.l-r:nrifr:alinn.'l. and that any
and all repairs required on the rool due to defective materials or
workmanship furnished under this contract shall be made withowt
woad b I:h: OVIEET, four & ].a-rrin-d al one year.

2. Rooling Felt

fa) On all boarding 10 be covered with slate, furnish and lay
uplu!l uturnlcd rag FI:'II:, not less in wﬁﬁhl than that n.nllll:u:rl:iﬂll:r
known ns 14 pound” felt.  In this weight, per 1) square fect, a
tolerance of coe powd plus or minus will e allowed.

ik} Felt shall be laid in horizontal layers with joints lapped
toward eaves and at ends at least 2° and well secured along laps anad
at ends as necesary fo properly hold the felt in ploce and protect
the slruclure until covered h:,' the slate.  All Telt shall be ||:rl.-:ll.-rrrﬂ|
unhroken, tight and whole,

fe) The felt slall lap over all hips and ridges.

IdI Felt shall be hpprd: 2‘ OviEr |;|1r- mr.|1| al any 1a1|r}'|= or
built-in gutters.

3. Slate
(nl Slate shall be of commercinl standard |||:|a||il1_.' amal thickness,

il Size of slate =hall ls= . or random widths

ol — e

— lenigthiisi.

iel Colar of slate shall e ———

{Canilemed on Fage 34§

For additionnl dota regarding roofing fel, ses
puge I

Commercial siondard shale @ :l,p;n:-.ti.uﬂ!!- LR
in fhirknesn  If oy oeher thicknen do deadeed, g0
Hime anal omil " Cemine reirl,”

For tadife of stowdard sizes, see page 12,

A aefimite size must be srmled to plece all eirimaien
on un e s,

Fo wbirin @ roo) af @ misimum cost, confer mieh
forwl romlern a3 fe fhe mize or mzen ecosomically
wingladde, Standerd rooly are wsally lod wifk slafe
of one iize on any one arew, 3 rasdom widths ave
deained, pr stupr.

Far far of alore colory see pape T,

I} weathering alafe are desired, we stofe, oihersie
urfdding colore will be Jmrniahed.

i oo prticulor guarry product in devired, 10 mate,
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idi Al slate shall be hard, dense, sound rock, machine panched
for two nails each.  All expiosed corners shall be practica 'I:..' Tull,
Mo broken comners on covered ends which sacrifice nailing strengih
or the laving of o watertight roof will be allowed. Mo broken or
cracked slates zhall be med,

i |‘|i|:|-|
iwl Al hipﬂ shall bie ladd 1o Form “Saddle" Hi'Fu without eeetal

tinclernamth,

5. Ridges
tab All ridges shall be laid io form "Saddle”™ Ridges. The nails

af the combing slate slall pass through the joints of the slaes below,

i Valleys
jal Al vallevs shall be loid v form “Open™ Valleys,

7. Elastis Cement

jal Cement shall be an approved brand of waterproof elastic
sliters” cement colored to matech os nearly as possible the general
calor af the slate,

B. Mails

iah All slate shall be fostensd with (we |urg«|-.-|'|rq|:'| almters” solid

per nails. Lse 3d |'|-':.'|;'F mails for slates 18" or less in lengih,
I:JP-I]!,I._FI for 207 or longer, and 6d 1278 for slates on hips and
ridges.

b Slating

ol The entire surface of all main and porch roofs, the rools and
sides of any dormer windows, il shown, and all sther surfaces =0
indicated on the deawings, shall be covered with slate in oo proper
pnd watertight manner,

i) The slate shall project 27 at the eaves and 17 at all gable
ends, gnd shall be laid in horizontal courses with the standard 37
headlag, and cach course shall break joints with the preceding one.
Slates at the saves or cornice line shall e doubled and canted 147
b a wooden cant sirip.

(e} Slates overlapping sheet metal work shall have the nails =0

laced as to avoid punciuring the sheet maetal.  Exposed naile shall
El- permissible only in top courses where unavoidable,

fab Neatly @it slare around any pipes, ventilators, ele,

il Naile shall no be driven in so far as 1o '|lrl.ﬂil.|l:'1'.- 4 slraim on
the =lnte,

if) Cover all exposed nail heads with elastic coment. Hip =lates
winid rhrlgq glates shnll be laid in elastic cemnent l-FlrF:I! lllil'kl!u' AN EF
unexpased surface of under courses of slote, nailed securely in place
and pointed with elastic cement,

Ig-l Huild in and '|||I.:u-r- all Nachin Il-i.ﬂ'l‘- Tuwrmizhed |rgr the sheel
metal contracter and co-operate with him in doing the work of
Aashing.

ihi O completion all slale moeed be sound, whole and elean, and
the rool shall ke lefl in every respect tight and o neat example of
workmanship.

“Mackine punched” dors mor evclude hand panch
img by meuns of the pusch el mund or band panehs
e wreth dhke Bameares, gy Mhe afade i [oid, do p-h.lFl'!:r
losute hodrn for Erting &ips, #tc, or oltoining sultalile
waifing e Phe poal I!h:i]!ﬂ[:...

i|l eny nther fupe @l 'I"F I denired, 3o sfade,

I eoemeleedl ridges, ridge rolls or cresting are deadred,

ugd pfulr,

ti “flased™ Valleys are desieed, 0 simie,

Fertionl! awrfores may b loid sith [~ headlap.
Speclfy camt stripn of proper thickness  wwder
Lar pearry.
‘here cand atrips sorur ahore gebters, they vhoodd
e placed before the mehm.

Stwwdard Sjprofcaiea CaU—hdandard alelr Haef, i

shapliomal Slafs A aaccirfies

>
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FTEXTURAL SLATE ROOFS

The term “Testural™ 2 applied to slate reols in this publication for the first time, so far a5 i known, It los been
here coined to designate those charming roofs of slate which cannot be closibied as strictly Standord or Graduated
but which range between the two and produce s distinetive and altogether individual result,

The Textural roof prosenls most F;m,'i“.tl;in! |rr|u-|li|ri|.i|!iﬂ 1 the dﬁiFnrr, [or 1§ may be varied in almosl hundreds
of ways 1o conform and harmonize with the structure of which it is 1o become a part, It may be made nearly as
chaste as the Standard or it may b almost g2 elaborate asz the Graduated. Faor rumph:, the =lates may be unilorm in
length but vary in thickness, or the thickpess may be kept uniform and the length (and exposured varied.  The width
may vary or be uniform, Yery rough surfoced slates may be introduced into an otherwise almost smooth roof. The
slote may be laid with varving exposure or the botts may be chipped and broken at ireegular angles. When the ihick-
ness is varied the weual pange is from 5/10° 1o 557 but of & heavier and more irregular effect s desiced, this may be
r|.|.1|.-|:|:1|p|ihhﬁf h}- incarporaling cerlain percentages af thicker slates.

Theze present only o few of the opportunities for nteresting weatment. In addition, the color of the slates may be
el with hplﬂuﬂipl efleet hy 1r|n,i|1; slntes of dilferent tones, bul the tone valoe or pr:-duminulillg wolor effect desiped
shiom ld nh.'ug,'-a [P qp-i'ihnd, When color 1= wsed, accidental or “Treak”™ slates may be mt rosluced lllrﬂllghlllll: the roal,
adding greatly to the picturesque elfect of the ensemble.

The cost of & Testural roof will depend entirely apon the efeces desived, and although vsally slighily grearer
than the Swndard roof, will pot rl.]lul] in eitleer material or laler ilee cost of a Grodusied pool.

The varions details of constirection, sheathing, vidges. hips. valleys, lr.'lbhih!!*. eie.. shown in comection with ile
Stamdard slate roof apply also to the Testural roof.  The construction may require sdditional collar beams, supports
or slightly heavier rafters than for a Standard roof, depending upon loeal conditions and constriction as well as the

'H-l'EEhI: of the slate selocied. :
STANDARD SPECIFICATIONS

Fikk A
TENTURAL SLATE ROOF
NOTES
I. This spevification used as here given will provide Tor g complete slate rool as fullows:
Felt—Saturated Asphall cosnmercially known as 30 s, per sq,

Flashings— 16 o, copprer. Slate—3 167 1o 0", random width, approved lengihs,
Valleys—Closed, Hip=—Saddle,
Cement—Elastic Waterproo. Ridges—Saddle.

Mails —Copper.
2. The following maest be written it the specification under paragraph:
S Slate—Predominating color,

A 1 should be noted that meetal work b= noi covered by this specificatin, g sepirate Standard Specifivations (or
Sheet Metal Work are given an page 388 The specileations Tor Slate Reolng and sheet metal work aee =0 arranged,
however, that they wmay be haglled separately or together o conform fe sariabion o castain an dillerenl seetions of
the coantry.

1. Sew al=n ';.-rru'|.|| *ﬁ-llll"- \" T‘I|I~|'| il e, ]'u;‘l' (HH

SHORT FORM SPECIFICATION

Moty In osing the Short Form if any optional parsgraphe are desseed <o staie.

1. Slate “-"-iﬂﬁ“Fi Far sfeudds and aphlonal meterpals and sieilels
o srr i a fi he i Wi
(o} Furnish all materials and labor and cover with slote all por- s Jaliairing. e _"'"'”' 8 in e evmplese form
tions of the building shown, miarked or indiated For slate, and :::'r:"'“"r': !ll ';_‘"I':m‘""
. - 5 = = f ¥ - 5
form all slate hips and ridpes in sccordanee with the Specification Pm:;ﬁ:* i
*T* for o Textural :"llzll:r:_ “n-ur,_'l.'h'.'-_'l. n-_r the Mational =late A==o- Pasagrapk 4 Hips
ciation, 791 Dresel HII"I‘]IH!.'. |"||r|:|.-||r'|]l|'||;t, [ T Pardgraph 5 —Ridgei
‘wrpgrapn G- alleps
Faragroph & Elastic Crmend
Paragimph B Yol
AT vikdiinied i Page Ba3 f'illnu;rrrph W Shrimg
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I_h:l Thee Prbﬂuminuinﬂ; calor of l||||' :]]lr Fh;" hr_- —
2. Sheet Metal Waork

Paragraph 2.b—Sires of Slmie
Peragraph Yoo—~Cador of Shote

I pare af the wlate ronfing condractor’t work, quots
ﬁm}nﬁh#; .f"w'qw.l'wiﬁﬁﬂr:r”rhﬂ "'!*I.lh
MRET a

STANDARD SPECIFICATION =T

H:uwr'mg in detail all materials and labar in connection with a Textural Slate Roaof, |

1. General and Guarantees

(n} The General Conditions of the contract are bevelsy made a
part of the contract and this contractor shall examine these General
Conditions and thoroughly acquaint himsell with all the require
menls therein contained,

ihi This coptractor shall Tumish all material and labor in
sccordance with the drawings and these specifications.

lcl The reohing contractor shall furnish samples of the slate he
proposes b use, I pequired, o lavout shall be prepared by the
producer and submitted to the Architect for approval.

{d} This contractor shall inspect all surfaces prepared for slating
by other trades, point out 1o the proper auibority all defects, and
shall not proceed with the laving of [elt, Qashings or slate wntil the
necessary corrections have been made.

(e} Roofing shall be applied by workmen experienced in the

lpplri:% of slate
(f}) The roofing contractor shall furnish his own seaffold or rig-
ing., or arrange with the general contractor for the use of scaffolds
urnished by others,
igl A written guaraniee shall be furnished that the materials
u,._-gm in strict accordance with these specifications and the samples
submitied, and that any and all repairs required on the roof diue 1o
defective muterials or workmamship Turnished under this contract
chall e made without cost 1o the owner, Tor a period of one vear,

2. Roofing Fely

{a) On oll boarding 10 be covered with slate, furnish and lay
asphalt saturated rag felt. no less in weight than that commereinlly
known as =30 o ' feli. ;

ik} Feli shall be Inid in horizosital lavers with joints |4|].!|.rnl
toward eaves and at ends a1 least 2° and well secured along laps and
al ends as pecessary to properly hold the felt in place and protect
the structure until covered by the slate.  All felt shall be preserved
unbroken, tight and whole,

(e} The felt shall lap over all hips and ridges.

id) Felt shall be lapped 2" over the metal of any valleye or
built-in guiters.

3. Slate

fah Slate shall be in combinstions of thicknesses from 35° o
3/16° thick,

ib} Slates shall he of random widihs and of soch lengths as
approved by the Architect.

{e} The predominsting color of the slates shall be

{d} All slate shall be hard, dense, sound rock, machine punched
for two nails each. No eracked slate shall be vsed.  All exposed
corners. shall be proctically full. No broken cormers on covered
ends which sacrifice nailing strength or the laving of a watertigh
roof will be allowed. Mo bhroken or eracked slates shall be used,

56

Far oddiienal deto regarding roofing [elr, sor
pags 23

If @ percentage of rhicker slotes are desired, sate
the bhickness ond percestope of Foch.

I & fv reguired, stele—"[m acoordance usrh
approped lipowd.™  f drinil'r sizee musi he furmished,
s sipfe, To ebiein o rosl of minimmes cogd, tﬂl!#
mih focm! roeferd o b paes eoewomicaidy o

For Mz Flr l.l'd'ql colorn aer i:l,i;‘.r.
Cofers will b of the “wrathering” cloas ualess
oikerririee moped,

“Machine pusched” does not exclude hand panch.
ing by means of rhe puach end mowl, or kand

aching with the hammer io properly locmie holes
ar fitring hipe, eie, or obtalmisg suilrble sailing
sarfacy,
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4. Hipa

fa) All hips shall be laid to form “Saddle™ Hips without metal
underneath.

5. Hidges

{a) All ridges shall be laid to form “Saddle™ Ridges. The nails
af the cumhing slate shall pass through the joints of the slates below.

6, Valleys
fa} All wallevs shall be laid s form “Closed™ Valleys.

7. Elastic Cement
ia) Cement shall be an approved brand of woterproof elastic

slaters’ cement colored to match as nearly as pocsible the peneral
color of the slate.

B, Nails

fa) All slate shall be fastened witl large-head slaters” copper
naoils of suficient lengths to adequately penetraie ool boarding.
Care shall be taken fo avoid exposing the nails on cornice, soffil=,
nl‘vl:'rh:nﬂ:'nﬁ eaves, elo.

9. Slating

{a) The entire surface of all main and porch roofs, the roofs and
sides of anv dormer windows, if shown, and all other surfaces so
indicated on the drawings, shall be covered with slate in a proper
and watertight manner.

ib) The slate shall project 27 & the eaves and 17 st all gable
ends, and shall be laid in horieontal courses with the standard 3°
headlap and each course shall break joints with the proceding one.
Slutes ot the eaves or cornee line shall be doubled and canted by a
wooden canl strip.
(el Slates overlapping sheet metal work shall have the nsils =0
laced as to avoid punciuring the sheet metal, Exposed nails shall
Eu permissible only in top courses where unavoidable,
(d) Neatly fit slate around any pipes, ventilators, ete.
iel Moils shall not be driven in 20 [ar 68 o produce o sirain on
the slate.
i1} Cover all exposed nail heads with elastic cement.  Hip slates
and ridge slates shall be laid in elastic cement spread thickly over
unexposed sutface of under courses of slate, nailed securely in place
anad p-u-inlﬂ:l wilth elastic cement.
igl Build in and place all fashing pieces Turnished by the shee
metal contractor and co-operate with him in doing the waork of
Aashing.
ih1 Cm completion all slate must be sound, whole and clean, and
the roof shall be left in every respect tight and o neat example of
workmanship,

Sraugerd Npegihpg@raes TT
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I ony sther type af Mp is devived, 1o stare.

Il combed ridpes, ridge rolls ar ereating are de
aured, i0 idatr,

I opra wwlleys wre desived, so stmie,  “Rewnd™
aor “Ceae” pallevn may be msed if desired bar wild
add o the wout of rhe roof and are more frequenily
used with Groduared Roofs, For dain see page IF;

far Sﬁl‘ﬂ:ﬁtﬂ" dond aee Slowdard Speci Borlion "
feradintied Slate ﬂ'Jl\.n_r,l e 5, :H

Fervical swrfeces may be faid with 17 fheodlap,
Specily cani siripa of per thickness mnder Car.
pratry.  Where cani strips eccer efose guilers, By
should Be ploced defore fhe metal,

Terterad Tharg Nosl, mpaa



SLATE ROOFS

GRADUATED SLATE ROOFS

The arigin of the graduated roof Torms an interesting bit of hisiors,  Their wse i Euwrope dates back several oens
turies before tlse disvs of standardiention, to the time when sufliian =late (o cover the rool was extn m'lll.-rI Froam tlee puarry
by primitive methods without regard o definite stze or cstalilishod i(hicknesses,  Dhvubitless the sizes made were those
mast conveniend,  Seni o the building, the =lotes were evidesi by soried o smne extent and hooked 1o cool lath by meeans
of ook pegs. I an sccident ocesiimed (o the roof, & messenger amd cant would be dispatched 1o the neanest quarry For a
“load of slote,” wo attestion prolwably being paid to size or thivkness, and the roof was patched and regaired s well s
the material might allow. As & result. & coarcflul study of the roafs of Tomser vears discloses the Tack that s olairm
of such roofs may be traced to mass, slogee, the mellowing offest of ape and weather, and e irlr;_'lltul‘ tesiure, o= o
arsult of roughness of the surfoee and varitions in length, width and siees all being more or bss random,

The graduated slate roof is the costom-made roof of the industry, and = therefere sulsject o individual characierie-
tirs and many variations to meet contingencbes of design and conditions.

In designing a roof of this tvpe, the method of graduwating will depend upon the sise of the roof and its =pan,
the “scale™ of the building upon which it is used, and the general effect desived, A properly designed graduated roof
shauld show o decided or noticealile break between the various thicknesses, sioe=, e, An agreealile and harmonion=
resiill can only be aldained by care in design and laving and the selection of the correet valors, siees and testure, This
interpretation of the design of such roofs i= a0 much o matter of expecienee and good judgrent that cemain prodocers
who have made a specialty of this work should be consulted and theiv supgestions oltained a= o how o ohtain the
architectural effects desired,

For mast cases a maximum thickness of 17 will be fonnd entively satisfoctory and pleasing in effect, The approsi-
mmate thicknrsses always ebtainable are 30067, 437 2407 W7 307 17, 107 and 1047, The maximam proctical thickness
which can b wsed is 2%, bot this i= rarely wsed exeept for unusual conditions,

Onee the architectural effect desired has been determined upon, the length of the rool slope and the resulting
number of courses will determine the ate of decrease in thickness or the nember of conrses of any one thickness which
can e weed, The oecasional introduction of slates of varving thickpesses in the same course in some roofs i reganded
ax a desiralle Teature and allords another peethod of influencing the drregular character of the surface.  In general,
the lurge, thick slotes u=ed near the eaves will ocour in fewer courses than the thinner slues toward the ridge.

I addivion 1o the w=enl standard siees, =lates above 1457 thick are prodoced in lengths ap o 23407 The graduations
in lengthe generally range from 26 10 12, The longest slates are used at the eaves and the length vsaally dimini=hed
with the thickness, Here, again, good design dictores the ronge of graduatbons in length Tor any partbealar roof,  The
variations in length will a1 once provide a gradoation in exposure by using the standard 57 lop, To illustrate, a
suitable range of lengths mizhy le:

Under Easve Coarse =57 thick  TF lang Mo esposare

-

First Cosurse o & = [PLEA
1 i oy 24w joL,” =
2 Coursis 1" 22 " s ™
@ i 1 :a-' in o “|-_:r -
2 LT :. H- LT E‘J" 1] u1- :-l.‘ (2]
4 . - P | TG M
5 i .I_..F ' lrrl- ia ‘-:-I- II- [*]
% - 1. I- i e =1 ;-. i
1 ik BT | | B b2
i - H N [ 12 - " ™

Random widths should be used apd = laid ihat ihee vertical joim= of eoch course are broken ol covererd By the
slate of il comrse alwwe, The variation in widihs alse pends o add interest G the fextone and prevents a peschainical
effect.  The efect van be farther enhaneed by omising percestages of heavier or Bighter slates in each course of o given
ihickness.

In splitting the thick slage, a slightly roughined surfoee = ol ol e sdges are owee o0 Tess lroken,. The
st tendency is Tor this thinmer slotes to split eleaner and with greaer evenness of surface. As a resalid, the slate
tnward the ridge are smoother o surface texture and should be seleced for tleir roughoe=s or o least sulcient used
b avond a Mar, meechanical apprarance in contrast with the hravier slates pear the caves, This s especally important

o8
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since the ridge slate, bring farther from the eve, will naturally 1end 10 appear smocther and more even than those
lswer down the roof,

In addition 1o the variations described above, the coler possibilities should not be forgotten.  With proper selection
the roofl can be gradually blended from light to dark. In general, o dark rool appears to better advantage than a
light color. Great care should be used in Iilmﬂl'ng light to dark so there will be no pronounced line of demarcation
of different shades.

Slates for groduated roofs may be had in all the natural slate colors, and many interesting effects may be obtained
by the use of harmonious and contrasting colors laid at random. I not oo “spotty,” the weathering and ageing will
tie the colors together, blending into s unit of unrivaled character.

Heavy slates require the best of nailing. Any slates over 31" in thickness and 207 in length shobld be machine
punched for four nails each, The smaller and thinner slates may be punched for two holes. Use only the best grade
of non-ferrous slaters’ nails with large heads and heavy gauge shafts of sufficient length to secure ample penetration
inlao the supporting rool surface,

A |1.r.u.1."!,' Ern.-rll,- aof Felr wall ]:lrnvid-n a rushion for the slates and prm‘irk- pdditional insulation value, It is recom-
‘meended that felt wri.ﬁ'hinﬁ from 30 to 50 pnund.n per square b wpmed, | Sew 'Hnnﬁn!' Felt, page i

Inis ﬂﬂ'iﬂn“}' unwise (o use any bt the best aof H..uh'ing materials mnd wmﬁmn.ruhip on =0 fine o rool,

The constructbon of slate hips, valleys and ridges has been ru“}' covered under the |l'g.'i|1; of =late, pages 14 1o 25,
and a repetition of this description is unnecessary here.

Rafters and their supporting members should be carefully proportioned to the load which they must sustain.
Sheathing boards of 74" material are ordinarily suficient. When unusually thick slates are used, 115" sheathing boards
should be specified.

STANDARD SPECIFICATION

Fon &
GRADUATED SLATE ROOF
NOTES
1. This specification used as here given will provide for & compleie slate roof & Tollows:
Felt—Saturated Asphalt, 30 Ibs, per sq. Cement— Elastic Waterproof,
Flashings—16 oz, eopper. Ridges—Saddle.
Hipl----F-p.dd]r. Mails ['.npprr,

Slate—15" to 14" thick, 247 to 127 Inng-

2. The following must be writlen into the speciheation under paragraph:

3¢ Slate—Color.
Ba Vallevs—Tvpe.

3. It should be poted that metal work is not covered by this specification, as separate Standard Specifications for
Sheet Metal Work are given on page 40, The specifications for Slate Hoofing and sheet metal work are so arcanged,
however, that they may be handled separately or together 1o conform to varistion in custom in different sections of
ihe country,

4. See nlso General Motes—All ﬂpﬂ:iﬁrntinnn. T"n[[r iR

SHORT FORM SPECIFICATION

MoTe: In using the Short Form if optional paragraphs are desived, so siate,

1. Shate Roodfing For standard and optional matevials and methods,
fa) Furnish all materials and labor and cover with slate all por- bt iivt POy gl (N he ety ot

tions of the building shown, marked or indicated Tor slate; form all Freragraph | Guaranter

slatie hips, ridges and valleys, in pocordance with Specification “G7 Paragraph [—Semples aod Loyowt

far a Graduated Slate Roof, 1925, of the National Slate Aseociation, 1.::::‘:::: ‘; f::'

T4l Direxel H“.'I"Ii"]-'- l'll'il'“'h'llﬂii"- Fa. iNuer! I other ll:.'i'l and thickneaars than those in

iprcfication " dre dresifed, iprcaly #advplioe al
rnid of phis H.ru-'rq'lp.ﬂ,r
Paragrash $— il
RFEET T, = a
.P:lrn::::.'lh ?—Elql-:::r I:ilmrn.r
Peragroph B—Naili
A aniineel on Page &) Poragfaph 9 -Slaring

a4



SLATE HOOFS

(i The slnie shall be —— -—
(e} The valleys shall be .

2. Sheet Metal Work

= —

Paragraph Jc—Cofor of Sfave
Faragraph & Fofirys

I part of adare roofing confrocres’s srork, gquone
here the 3hort Fam [for Shee) Wrenal p-iE*

page W,

STANDARD SPECIFICATION “G”

I Covering in detail all materials and labor in conmection with a Graduated Slaie Rool )

1. General and Guaranies

ial The Genersl Conditions of the coniract are hereby made o

F:II'I- of the contrmet and this contracior shall examine these General
onditions and thoroughly acquaint himsell with all the require.

mieEnts l}l‘.'rflﬂ corsbained.

il The roofing contractor shall furmish hl:l.rll.:llll‘: al 1the slate bhe
propases to use, A layoul showing grodaations, courses and color
distribution shall | prepared by the prodocer and submitied to 1he
Architect for approval,

ie) This contractor shall furnish oll materials and labar in ae-
cordance with the drawings and these specifications,

idy This contractor shall i £ ol surfaces prepared Tor slating
by other trades, point out 1o the proper suthority all defects, and
shall not proceed with the laving of felt, flashings or slate until the
fecessary correclions have heen made.

iel Hoofing shall be applied by workmen experienced in the
applving of slate,

il The roohng controctor shall furmish his own scallold of rig-
flju.__ or arrange with the general contractor for the use of scaffolds

uriished by others,

igl A written guorantee shall be furnished that the materials are
i strict accordance with these specifications, and that anv and all
repairs requined on the roof due 1o defective materials or workman-
ship furnished under this contract shall be made without cost te the
owner, for a perisd of one vear,

2, Boofing Felt

{ail D= all I.ma:dinF te bhe covered with slate, furmish and lay
asphall satarated rag felt, not less i weight than that commercially
known a= *30 pound™ felt.

ibi Felt shall be laid in horizontal lavers with joints lapped
toward eaves and at ends at least 2° and well secured n{un; laps and
at ends a3 necessary to propesly hold the felt in place and protect
the structure until covered by the slate.  All felt chall he preserved
unbroken, tight and whole.

el The felt shall lap over all hips and ridges,

idi Felt shall be lapped 27 over the metal of any walleve ar
built-in gullers,

3. Elate

inl Slate shall be in combination of thickpesses {rom iy “ o 1 : '
ib} Slates shall be random widths from 247 10 127 in |H1511l
ic) Color af slate shall be -

idi All slate shall be hlrd. dense, eound rock, machine punched
for two holes,  Slates 45° and thicker, when 207 or more in lengih,
shall have four holes, .l-II exposed corners shall be practically full
and no broken corners on coversd ends which sacrifice nailing
strengih or the laving of a watertight rool will be allowed. Mo
broken or eracked slates shall be used.

60

For odditianol dwe reparding  roofing  fell, ser
papr 21

Any dedred rosge moy be waed, ingeviing the de-
sired Fhicknesaes and lempihs.

Sears coler ar color mivture, premsunend ar seewdhier
rag, and pefecnioges of coclh desired.

" W hine p-m-ﬁnl‘ dora mot raclode haad ,u.nn‘-
ing by meaws of the paach and mowd oF  head
punching wath the Aammer, @ the slate 0 fadd, 1o
progerly locare holes for fitimg hipa, rie., or pldatn.
ing dsitable naifiag to the reaf Boardi
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4. Hips

ia)l All hips shall be laid wo form “Saddle™ Hips without meqal
underneath,

3. Ridges
jal Al ridges shall be laid to form “Saddle” Ridges. The nails
of the combing slate shall pass through the joints of the slates below.

i Valleys
ia}l All vallevs shall e

4. Elastic Cement

o} Cement shall be an approved brand of waterproof elastic
llnlfn" orrnseni t'n|n1'ﬂ'| o ma.1.r.'|!| ns m::lrl:.' as |.|-|u.|'||1]: IIH.' ﬁEI'IETHI
ralor of the alne,

8. Mails

ia) All hlﬂlr shall be fastened wil!h |nrgr “ul-hrnd :|:|.11_-m' CiRpjeer
nails of suficient length to ade?:l:il.zl':r enctrate noiling surfoce.
Use four nails for slates 30" and thicker H‘Elm A or mare in length.
Care should be taken 1o avoad r:ll.F||:|-|.ir||'.-| the nails an COrmEE, sl
overhanging eaves, efc.

ibi Mails securing slate mast in ne instance be driven through
flashing.

%, Slating

{a} The entire surlace of all main and porch roofs, the roofs and
sides ol any denmer windows, if shown, and all other surfaces 50
indicated on the drawings, shall be coversd with slate in combinn-
tions of colers, sizes and thicknesses shown on approved layvour
'dl'ﬁ'l'li"F [ rnbslued |.r"r Elote Producer.

ib} The slate shall project at the eaves and at all gable ends 0
direeted, and shall be laid in borizontal courses with the standard 2
1'InEE-|‘“i|'h. and each course shall break jniulsl wilh the ]ZI'N'I'!H‘“IIE o
Slates gt the eaves or cornice line shall be doubled and eanted 20
that the succeeding course will have Mat contact,

(el SHates overlapping sheet metal work shall have the nails =0
laced &s 1o avoid punciuring the sheet metal. Esposed nails shall
paerminaible l'HIIj-' i oy courses where unp.l.'nitl.l |r-|:r.
id) Neatly fit slate around anv pipes, ventilators, ete.
iei Nails shall not be driven in so far as to produce a strain on
thie alate,
if) Cover all exposed nail heads with elastic cement.  Hip slates
and ridge slates shall be laid in elastic cememt =pread thickly over
&Y pll!-!ﬂ siirface of under conrse of 1.|n|r.
(gd Build in and ;IHE all Nashing pieces furnished by the sheet
;:E:]:I contractor and co-operate wiﬁ'l him in doing the work of
ing.
ik} On completion all slate must be sound, whole and clean, and

the roof shall be left in every respect tight and o neat example of
workmanzhip.

Ii any sitver fvpe of hips in desired, 10 gatre,

I combed ridges, ridge rolls or ereatimg are de
aldrd, d NRRIE,

Ineret mecessary Jollomimg paragrapher

I—Laid o form “(ipen™ Fulleys.

d—Laid ro inrn:l “Liesed” Fallrya,

Il alate foid o radine.  The wope sbhalf be
tepered, whouldered. srcwrely nailed and shall b &
longe? pham the aleres mird in the corredponding
coafirs e dhe oo wod  fa allowr 1he  pauf

foursimgy o fine wp .P'rrlllp-rr ro T l||'|:|'.;.I||r'4:|!' under
Fich rddris,

Veritiml aurjaces moy Be laid itk & head dep

of 17
 Specify cant afrips of prapee dhackeess  under
Carpentty
B here oot Wfripn exrar ateae EUPTEFS, .H..rlp ok
b d defore bhe meral,

I other canurecttos of eaver and  pebles 10 de
wired, PAs akould Be neded Bere.

Algadard Spfviiganes G — Gadeacd dialy Mosf, M
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FLAT SLATE ROOKS

Serviceable and permanent flat roofs are readily obtained by the use of roofing slate.  The durable and wearing
mualities of slate for promenade roofs are fomilior @ oll who have seen and psed slote for walks or Moors.  Slate
possesses g apparent roogheess due (o slight irregolarities of the “quarey olelt™ surface and variation of color which
give the appearance of a rough texture without actually being rough or hard to walk upon.  As a resull, where the
desipn demands a promensde having qualities of this patore in addition o long life, slate will be found admirable,
s Rexibility of arrangement adds 1o iz otler dsimble featores and ollows enlimited pessibilities in design.

Where the roofl does nol serve as o promenade, slate con be used also o advantage in plece of the vsual slag,
gravel, slate chips or plastic slate coversng of any bailtoup ool

The noture of the material 1= such thot it affords maximum protection against injury (o the walerproofing mem-
sbrane propes.  The shape and weight of the units assure their leing retained in place s fiest laid.  The waterproof
and non-absorbent characteristies of slate moke it highly desirable as o surflacing material.

Slate

While any swee slites SN be wsed, the fnlll:min[: have been secommended Il'!|' the Division of l"'imp]lﬁﬂl Practice,
United States Department of Comimerce, as being readily available, seonombesl and satisfactory:

Approninuate thickness of slate pioces; in inches, e Ceminmmerelal Sdamildard, nversge or beshe .'1 X
Far prossnindde or extrocrdinnry seeviee: oand Y

[DNmensions of =lite Peeees: in Tncles,

Bxh Ty & 12t
fBxl 1y 32 127x 7

By W iy B 1Zxd

For promenades the above or any siee or shape required by the design may be employed.

While the commercial standard slates mav be used Tor ordinary flap rools, i s recommended than the 1% thickness
Iee wsed.  For promenades it is advisable 1o use the 147 or thicker,  The 37167 slates alord amiple wearing surfoce, but
the 35" will permit better bedding and remain more securely i place under trallie. Thicker slates may occasionally
be required by unosual conditions or other than erdinary wse. A leading manulaciorer of buili-up reolings recoms-
mends slates an least 307 10 19 thick, with sawed edges.

The slate should be ordered without punching or deilling.  Slotes less than 3167 thick are dressed or trimmed
sapiiare with wsual chamilered roofing slate rough edges,  Slates 107 and more may be either diessed or sowed edpges f
desived, although the loer &= more expensive. When wsing Pennsslvania bluegrey slates for Aot roofs clear stock
hruld be specified.

Imbedding the Slate

There are several methods of imbedding the slote,  Some roufers mop over the Iell waterproofing with an elastic
Iedding compound of 607 pitch and 45 asphaliom,

In Newport, R 1. & manulacturer and roofer specializing in built-up roofs recently Tound it nevessary o vary
this mixture or top mopping conl to give satisfactory service 1o 507 Coal Tar Woofing Pitch and 500 Trinidad
Roofing Asphalt. Another rosfer has vsed Trinidad Steep Hooling Asphalt .-hul.'r{':-.-hrull_i'.

A San Francisco roofer has Tound thar all masties made Tor other work swould oot answer for slate.  The eom-
pound must cement the slate fast o the Tell omd vet not run in hot weallser, nor crack in cold i pulllm] un bt
wilth a ladle and the slote pressed down ioto it frm sooa flls joans solid, This concern then runs a culler over jernils
to cul down surplies compoond which extends above level and does not stick 1o sarlace of slales beeanse 1111'1; fir=1
apply a preparation thereon, so it is readily peeled off leaving the surface clean,

In several localities no special methods are employed.  The theee, four or five plies of felt are laid as recom-
mended by their manufacturers, or in arcordanee with method of waterproofing employed, and standard thickness
roofing slate are placed with butt joints in the top mapping cont instead of slag, pravel or slate chips, or other wsual
surfacing material,  Many such roofs have been in serviee for several years. One case b= known where standard thick-
niess slate ot roof on g recreation pier hos been walked on, donced on, and given very hard wsage, For such installa-
tions of standard thickness slate, the metal legs of benches or chairs should be nailed to 0 woed strip in order 10
avoid damaging the joints or crushing through the slate edges and puncturing the waterprosfing below.

Many successful installations have been obtained through wse of cold plastic material for bedding slate.  As o
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riile, albsmint 140 5 af Partland Cement mortar or :II:I-"'IIIIIlH'I lirie 13 added 1o the I'lld.'rlil:' Tan E_h'r il the proper a1 Fmesa
and rigidity.

Another Braujs l{'!‘uﬂl'lhli‘r!ulillg anidd ll-illg r-mﬁup, slate [isr 1III[|IFiIIF flat roofs claim |:H]:| ] F!anlil' r|:|n||:|m|||-r|
trovweled o hat gives satisfactory bedding of slate i§ a plastic moateriol is 1o be osed.

A vonenele !-H‘Iill,g bed i3 also pecommended for |bhr|r1lr'h.1r||-4. Cancreles rnrnpnwrd ol ane part Paortland Cement
and three Jrariz of zand or medinmE-sizae gm'u-l i1 laed owver the hlllnrprm:-rm].t fell. The conerete 447 in thicknree Forms
i aﬂ!ing bed to receive the =late.  Aler ill\irﬂh‘lihg thie slates and les rlillF thim, groud thi= iuinh full ar BID e with
mineeal wax, Expansion joints at intervals of 15 feet in each direction with suitable filler should be provided over
the roof area.

Waterpraofing
The supporting rood surfaee should be waterproofed by the method found by the designer 1o be most satisfac-
tary i aceardones with |n¢'n|.i.Lr.

Where r|n'|||'|1|:|;: nuay b= necessary Lo hald felt in p|a|:r. thiz shauld be dope in sueh o Wiy that the nails are cov-
ered with at least two lavers of el

Medal ﬂ.ﬁ_-1|1.|1||n should be covered with one or fwo |:|i|."l:|H al Telt befare the :mhﬂhliﬂg material = .1|rp!iﬂ'| anid
the slate laid.

Roof Foundation

The supporting sucface of the roof may be of woed or concrete,  If of wood, the usual sheathing boards as des
gcriteed undor sloping roofs may be useld.  For mill construction, use plank sheathing of proper thickness for the span
or rafter spacing,  Whether wood, concrete or other moterial = weed for this purpose, it s impartant that the surface
be fairly smooth and free from nails or other projections which might puneture the felt or wear through under traffic.
The sheathing slab or filling wnder the waterproafing should be sloped to the roof drainsge points so that any possible
water gelting under the waterproofing from seepage of coping wall joints, etc,, may be readily carried off,

Roaf Slope.
The slope for roofs of this type should not exeeed 47 rise in 127 of run. Slopes of less than this amount are

recommended,  For most conditions, 15" ar %" per foot will be found ample and as linke ss 147 will be satisfactory.

When the slope is less than 14" per Toot, it 18 important to see that the surface i evenly nwintained amd hollow

spots avoided,

Weight of Roofing

The weight of the roofing material above the roof slab or boards i= given in the Tollowing tables:

WENHT OF FLAT SLATE BOOF RITHOUT CONCHRETE BEDRDRISNG SLAR

Wight of Materinls Tokal Weight Total Weight
Muterinls e =g DD s B peer g (10e s, TR jriarnks per =iy, o

"|"|.'|||il|-F.n,|||:.||'p||H' (W rsathal viories, pasigimo] leewe B b D50 Db} 150 I

't i LT 250 1) 1.0
b3 " Slnte, | A 4B 4.5
1% Blate O n50 8.5
15" &late, i L L %23
-"-1:‘ Aluntaz, Sk 1.0} 105 11.5
1* 2lnte il . I 1. K50 (110 (W]

WELNGHT OF FLEAT =LATE HOOF WIITH COSCHRETE BEDDESG: =LATE

Woeight of Materinls Tatml Weighi | Trorial Werghi
Matcrials e mag, | DOHE s, 0, L P LU U prousids per s i,

“'alpr'l.n:.nli,u‘ (Wil wiidiics, assapiied lisge Lo B D50 01} | 154

30 Copcpete Hed . T.?.l :

" Slwe, : =¥ 1,058 1150

" Slaike 35 1,235 12,35

3" Slata, S 1, 40w 14,00

2" Slate, LT 1,575 15.75

" Blae 1.(H 1,500 19,0

1 i 2,30 390
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FLAT SLATE ROOFS—SPECIFICATIONAL DATA

There are many methods for laying builtup roofs. There are many more opinions as to the most satisfactary
manner of imbedding the slate or tile on top of the bailtap roof whether or not for promenade purposes. 1t has there-
fore seemed best in this edition 1o present thi= 1-:|:|1-nri|-.|1rr. and :I-Frriﬁrnlim data of same suceessfnl flal roof plﬂjﬂ'l!
whr:rr rmEnE |||r||r' lin= been weed as the :urr.'.lr:'inp: malerial.  Information an the awe of slate |'|'Iip!~ il1.llﬂlld ol grm'tl
ar [urmaee llng 0T Pl:.l:l_ir glate :nrl'n-r.ing will be [urmizshed an reqries] h].' the Asseciation.  As this volume deals tI-I1|-:|-'
wilh rnnl'ing glate omits, such Ly pes af slude rools are Aol discussed. Nor are those roolz where =lnie grnnulfnl ar
]nminl:ﬁr nlulr surfneed roll rnnrl:nﬁ or wndividual !lll.i.llglﬂ s rabed herein, A list |:l|l mrm.hrﬂ- 'rI-ITI'I-i!I'I-iI'IE I!'l'lllhl-‘d
1||:|lr Fnr suich purposes ean b Tiarmished o |cqu-_':.1..

Every architect, builder or owner and even roofers in different localities have Tound by experience one or another
method of builtup rool construction more suitable.

Possibly o= an outgrowth of the Federal Specification Board for unified, simplified, practical government specificn-
tions, and through closer co-operation of roofing contractors through sssocinte membership in thi= organization,
there may appear in later editions of this work s standard specification for placing roofing slate on lat rool surfaces.
Any architect, builder or owner desiring the protection advantages of roofing slate for the waterproofing membrane of
flat roofs can obtain a list of similar projects in their vicinity so as (o inspect them if they so desire before writing their
specifications.  Floshings and complete drainage of sll water Falling on the roof aren or [rom seepage around stone
work, ele,, al copiig or olher edpes aof w.lrrpmmﬁng bnse or the finished roof surface are prime rr:qll'u-iles {ar salis-
factory service from any flat rool construction. As one expert well states it:

“Flashings and counter flashings seem to be the source of the fl’lhl!l!'ll troulle in connection with roofs of
all kinds. A great many people who design the construction upon which roofs must be placed seem 1o give no
consideration to the Hmilations to the diﬂrﬂit materinls thot are used. They do not realize that the changes in
temperature and the frosis very muterinlly effect fashings, ete_, and | have aften remarked that i is rother strange
that =0 little progress has been made up 1o the present time in connection with rools, which are probably one of
ihe first things that man ever commenced to construet in connection with habitations.”

Some detnils of proper lashing for slate flan roofs are shown on page 25 as adapted from Copper and Brass Re.
gearch Association handbook on Flashings. With the development of real rescarch by such associntions and the
National Slate Associgtion, not only will progress be made regarding rools bt many of the avoidoble troubles will
be done away with if recommendalions are fiol Lo,

The following are typical specifications for flat slate roofs which may be helpful or suggestive for wording others.
The National Slate Association porticularly requests experience data under such specifications or any oilers which
hnve seeured satislactory flat slate roofs, whether or nod for promenade purposes, 2o that eveniually iis standard Speci-
fieation “F™ moy be evolved for such roolz by the Slote Indusiry.

A roofing concern in New York City which has specialized with great success on fAat slate roofs publishes this
specification;

Specifications for Flat Slate Roofs over Conerete or Board Construction

“hfier the roofl surfaces have been rmpe:r]:r Flll{ﬂl i the [proper ot lets Iﬂ_r ather contraciors, coal this con-

giruction with a heavy coal of Pure Asphalt Biumen Roofing Cement, applied hot, in which lay shingle fashion

five (50 lavers of Standard Roofing Felt sticking the entire width of the shocts with the above asphalt.
“&fter sixteen | 16) ounee COEpEr 0T #hier metnl base ﬂl!l::inj:l have been st |.l3' Metal Controclor EII.!I'.ﬂdi.I'IE

four inches (4") on rool and nailed three inches (37) on eenlers, connet these lashings 1o the five (51 ply water-
proofing with one (1) strip of felt and hot asphali.  As 0 walking or wearing surface imbed in o beavy fowing
coat of Pure Asphalt Bitumen Steep Roofing Coment 67 x 6" Best Quality Slate not less than 15" thick.

“P, S—If thiz roofiing is applied over boards, omit the Arst coating of psphalt and blind nail the back edges
of feli.”

The reflecting pool hasin of the Lincoln Memorial i waterproofed and lined with roofing slate.  Regular built-up
consiruction is used, and after bedding the slates in the top mopping coat, they were again mopped on top so that
there really is o conting both above and below the slme,

Exeerpts from Specifications for New ool on Treasury Building
“The ool covering nol otherwize specified or indicated shall consist of the following minimum plies or lavers
and amounts of materials:
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I lzyer of sheathing paper per LM square feet, 5 pounds,

3 layers of roofing felt per 100 square feet, 73 pounds.

4 layers of roofing cement per 100 square feet, 120 pounds,

L layer of bedding compound per 100 square feet, 75 pounds,
1 layer of slate.

“Where the roof covering ts applied directly over concrete the sheathing poaper sholl be omitted and 5 layers
ol roohng cement will be rﬁquirﬁ[ with a 'H'I"iEIII per K suare (et of 1510 iI“IIJI.I!!I-.

“Bedding compound shall be thoroughly plastic when beated for spplication, and muost e strongly ndhbesive,
free from any tendency to brittleness or crocking, or stickiness or ereeping under natural temperatures when in
|||Ir|.-|'|_-.. and |'|-|- |.||1.:|'|'|'1-:r'rrr| h,.' I‘I‘II" rlrrru-n!ll. 1'1':1- rnmp-nllm'l shall nal run or creep on i -|.|1||1- al I-’.'z" o the Dol al
o temperwture of 190° F, when tested on glass or & similor smooth surfoce, and shall not lose s elastoity ot o
temperature of 07 F,

“Elaie shall be sound, hard, of fuirly uniform thickness, not less than 3/16" thick; with square-cut edges, and
in ziges generally aboul B” x 107, Smaller sizes shall be osed on curved surfaces as necessary,

“The slate shall be solidly bedded in hot bedding compound with butted joints, and neatly fitted 10 all con-
necting work. The slate shall be clean and dry when laid. The completed roofl shall be smooth and regular,
and Free from cracked, broken or lowme slate.”

O roofing contructor associate member specinlizing on surfacing flat roofs writes:

*We have applicd several thousands of squares of Ast slote roofs in the past iwesty-live vears, The wsual
provedure is first to lay a thees, four or five ply tarred Felt and piteh roal, laid aecording 1o the manulacturer’s
specifications, and over this roofing imbed, in o mixture of 609 coal tar pitch and 409 Trinidad asphali, Stand-
ard Stock roohing =late.

“Alter several years of experienioe we are firmly convineed that the most serviceable speeilication [or a proms
enade deck should be the Siandard Specification of any of ibe well-known buili-up roofing manufactorers, sur-
faced with sawed-edge slate slabs approximately 75" thick, loid in coment moriar over the roofing specifcations
ahove reflerred to”

A concern specializging in the constriction of massoleums has used variows materials for roofing Mo surfaces,
Finding that maintenance and repair expenses varied for all types of flat rools a special investigation and research,
costing from three to four thousand dollars, was undertaken,  After investigating all roofs of their own construction
as well as many flat roofs built by others it was found thot one with slate surface was still intact and had required
no upkeep or repairs after 10 vears, even though it was found thot many large stones hod been thrown on the slate.
Slate was adopted as sandard for flar roof surfacing and the method wsed by the concern is outlined as follows;

“The Slate Rool that was built some ten veuwrs ago, was built with the standard buili-up roof constroction,

"‘1'|5.-|_- slate were imbedded in the In].h n::lppi.np ool instead of :l]ar_'- We hove used no .l]m'i.:l miethaod. 'I._]'nr
lagest building hns been built in the same manner, and since complefed has been examined by 0 momber of roof
builders who pronounced it as o roof thot excels any other rool construction.”

There i= another EromE, rlrl.'r-lnp'i:nF bl up rools and iI-]lI'IiI.Il.h for flat slate roofs, whoe have this 1o Ll

“The admixture of asbestos fibre 1o a soft asphalt is betier proctice than 1o harden the asphalt sself 0 e
process af l.'\ll'l:llli.llﬁ. A sl I:I.i].i\II'I:III reinforeed with ashestos fibse b still o sofl, adhesive ahp!l.uh and relains ils
adhezive qualities despite the fact that it has been stabilized and reinforced with the Gbre.  For the particular prur
pose of serving as a bed for slate it can be still further improved by the admixture also of slate lour.  The ashestos
fibre rebnlonees it but the slate Bour gives
it body and makes it easier to hamdle on
the jolb, the same way that morter §s
easer Lo .'~|:l|l'.l||.| thar a |i~||ui-:| ]nlrh.'-

From the foregoing it will be seen that
it = impossibde at the present tiase o ineludes

here o recommended  specification, or even
suggestnd  paragraphs, for a flat slate soof,
The Association i collecting data contimu-
ously on this sobject, and will be glad o
furnish the latest available information (o
|I|!'|'!|i'.r|.'|l- .lllll comlFaciors u||||||. rrr|||i:-_-:. .||||l|l

experienee will be welcomed,
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N old Oriental rugs, rare cil painting or ageing houses
alike.
the effect

are soltened, those in the pointing slightly dimmed, and

we are consciously or unconsciously aware of
of time. The contrasting colors of the rug
the house hos been toned so that the molerials blend as
one.  We would instantly resemt the insertion of fresh,
new calors in the rug or painting, Yet some people
thoughtlessly rerool their houses with o roofing materinl
vwhich cannet help bat be incongruons and unharmonions
wilh its surroundings, The ageing exterior walls and the
profuse folisge of the tress and vines call for the e
of materiaks which quickly become a part of the compa.
Eilinn,

.‘=-I1|lr |I|I'1"r|"'|“-i"- |'|.In|i1il'-|. 'h.|1;l'll rllilﬁ_r' i: 0l ofsce l\.||.i|.-||-||-
for reroohng any type of boilding. It B a product of
nakere, obtninahle in neuteal or colorfal. peErmanent or
weathering tones, which quickly assumes the characteris-
tics of nge, blends with the natural surroundings, or by
proper selection will conform to any desired eolor
scheme, Its texture meets the demands of any design.
Iz cost & only slightly more than the less permanent
ranlings,

Slate,

prool, permanent, and cannol warp or curl.

being a hard, dense stone, is freprool, storm-
|‘|.|"Il||l.||.lllg
with zlate seltles the replacerent problem (or the lasi
time and assures economy in maintenance and |owes)
INSUFATHCE Fibes,

A peasonably smooth onder surface is essential 1o the
proper laying of any rool covering. Where the old roof
avering presents @ fairly even surface or can readily be

This

Flrtll.'l'lil.lrr |:|I'I= ]H'\'I'|| COmEaf F||.a|'li|'r| [ll[ yenrs, iquh;rm'-;u.

r|-||-|!|' B, ||||"' slale !I:Ill:- h'l' I.;lil;| 1I|.r|'|'||:| ] |_||EI :|f 1k

‘ﬂli‘{ll'tllf!l' Ii_‘-.l-l.llll-.. and the ald |||r|ﬁr.F [rissesses S0
insulating value

I‘II.II.' hipll.-j:r.'ll‘ll" h-l}ll:. il -|-| hlr"ll[:l'!.‘ rl:'l:.n||r|r|||ir||| th.:.l
Il‘n' arl-li :I'l:ll.lf fl.l'lfl-:h‘ |..|- |II|IH:-'|.'I'1L 'I'h"«. i|:l-\.|;;|l-\. prrojeer

examinolion of roof constroction, rafiers, eic [ pet
mits ol moving shingle laths or roof boards 1o proper
spacing for slote, renewing broken ones and nailing all
salid. In sections where heat conservation and the keep-
ing ol ol air is an .'|1|'.:|:|I:|F'|*. it nllows the 1|I|i||!_- i
with new rool boards between the Inth so that the ander
smasidtled nnid eovered

surface may be solidly sheathed,

with at least a 13%pound asphalr felt. Should a respon.
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gible slate roofing contractor’s inspector recommend the
removal of the old covering, the cost of this adds only &
small amount 1o the entire cost of the new slate roof.

For a slate roof of commercial standard thickness slate,
rool construction conforming 1o good engineering prac-
tice [or rools of lighter materials will ussally be found
adequately strong. This applies both for new constriac-
tion and for reroofing, and will be found discussed in
detail on page 4.

The reroohing data which follows was eciginally puob-
lished by the National Slate Association under the title
of “Hints io Hoofers on Reroofing with Commercial
Standard Slate.”  Since much of the information therein
miaest be considered by the architect in recommending a
new rod covering in aliccation work and by the owner
in deciding on the tvpe of roof, it is reprinted hore in the
hope it will prove of value.

Wiies TiEe Oub Covirise [s Hestovin

The removal of the old covering has the advamage of
exposing the sheathing or roof lath and permitting a
thorough inspection.  Any broken boards or Inth should
be replaced with new whole materiol and all loose boards
should be secorely noiled in place, Boards originally
so laid that the joinis were mot broken over bearings
should be iaken out and replaced or short raflers or
Mocking cut in to st 6s 8 beaving. In localities whers
ihe soving of heat is essential and roofl lath has been
used, if the lathing is not to e removed, new bonrds
should be veed 10 fill the space between the old lnth.
Both shsuld be of 1l anme thickness to provide o rensan-
ably smooth surface

It is impnrllnl b g over the ronf and remove or
drive “home” any projecting nails and oot down any
warped or raised edges or ends of sheathing or lath.
Before laving the felt, thoroughly sweep off the sheathing
to remove oll ehips, blocks and loose nails.

Wuey THE OLp Covenrxe Hesaixs

Where the old roal covering 5 allowed 1o remain, see
that nny low spots or lossened areas are filled up and
mde secure. Where possible to do so, mspect the sheath-
ing or lath from the under side and repaie all broken
af lemsened boards. In ordering nails, make allowances
for the thickness of the old roeofing and use a nail of
sufficient length 1o secure thorough penctration inta the
roof boarding.

Mote the widih of (he rool boards or loh spacing and
orider slaie of proper length 1o secure o nailing wlhich
will avoid the joinis. The following able will be wsefil
in this connection:

Spacing of Lath (e toe} Lengith of 3aie

104 inches 24 inchies
915 inches ¥ inchia
14 inches 218 inchiss
T L4 inches 18 inchyes

Hesvien Barrens Ang Not REguimRen
Refters adequate [or wooden shingle roof will be of
sulicient strength for slote of commercial standard
13/06%) thickness,

Loving Slate (dver fd Roofing Waterinl

It will zometimes be found that the rafters of old
Illlill.:liﬂ!:"a —gnd some nol eleaed as old—while of nmplt
sirenpih 1o EUppart the prescnt rool EOVEFITE, WEre not
1|t‘1-i_!.!,'.|h"|:| 13 Carey the additional snow ar wind losd rec.
smmended by 1:I'r|-|‘lll-d.|'||' engineering practice or re-
quired by the local building code,

When existing roof appears (o sag or gives indication
that existing supports are nof adegquate for the present
raol covering, it would be unwise to replace the old
coveriing of cover with any new material withaut strength-
ening the roofl suppors.

Ta ald architects and owners in avercaming soch eon-
ditions, we would be glad (o advise methods oF send blue
prints of drawings which the Structural Service Bureau
has prepared showing methods Tor sirengthening roof
construction, It rarely occurs that conditions are such
that the entire roof construction must be removed and

replaced with members of larger size or different arrange-
el

How x NonthHeEny RoorFern Lav: Siate Over SnincLEs

“In regard 1o the overshingles work, will say tha it
works oul very satisfactorily., Oecasionally 1 have a job



which is badly cut up with hips, dormer windows, ele.,
which should be stripped, and | do that. But the average
roof lovs very nicely owver shingles with slates 18" or
longer, and valleys go in well over shingles. Short slates
do not lay well over shingles, as the slate necessarily
rests on the shingle butts and it should span st least two
courses of the wond uhinglﬂ.

“I lny the American method entirely, and do over-
nh‘inglﬁ wark for aboot 259 more tham the cosi of
llIIIFPir!! nmd I'l'rIH:IEI'I.E urilh 'n.'rbutl uh:inglﬂ.. & hd nn.il
is used, which goes through the old shingles and into the

NATIONAL SLATE AS5S0CIATION

rood boards. | alzo punch four holes in the slate instead
of only two, as sametimes we don’t get good nailing and
have to use the other pair of hole”

Another roofer, who hos mads & specialiy of over-
shingle work secures better results where the old sucface
ia more of less uneven, with slates 127 and 147 long. He
says, “They lay well and M the comtours much better
than the larger sives and further they are less liable 1o
hr{nkng:c where carpeniers, painters and ollers musl use
the real.” The Association partinl payment plan makes
rerenfing with slate conveniently hnanced.

MAKING ADDITIONS OR ALTERATIONS TO SLATE ROOEFS

Onee & slate rocl is properly faid it will be permanent
and require little or no upkeep or care.  However, houses
are sometimes enlarged or remodeled,  In such cases it
it often necessary to join & new and old roof or to re
move and alter sections of the existing roof.

It 18 desirable and necessary that the aliered or addi.
tional roof match the existing one in both shade and
texture. Do obfitam this result, it = advisable 16 secure
slate of the same quality and color as the original slate.
Slates from same quarries weather, that is, the color as
first quarried will differ from the permanent shade re-
sulting Trom a few months' exposure to the weather,
Ogher slales are permanent of unfading and do oo mel-
low on exposure but retabn the original namiral shades,

To much slates that are wnfading, requires unfading
slate of the same shade or slate which will weather 1o the
desired shades. If the slate on the roof ha= already
weathered, it can e matched with unfading =late or with
weathering slates which will mellow g0 the desired efecr.
Securing slate from the original quarey, reduces troubile
about matching or colors, However, in many remodel-
ing jubs, the slate has been on the roofl for many years
and no pecord of the quarry from which it came will be
available,

M t'h:l'llﬂfil"ﬂi.'l,"d slate roafer cnn IJ!-I.'III“'!.' :i|:|.n.-r|||:'||':¢ alate
i i |pr{u'|uni|1!; wein bl in case of doubt :-ump-ll:'-r may
be subamitted to the Azzocintion for elossification.

The bt metled of prn-:'hﬂun-. is 1o remove snall ad-
jeining seetions pnd relay, mixing some new slate with
the ald. This will prevent a clear line of demarcation
where the pew work adjoins the old and the |'1Iun|rbr'[r'l!
ool will st onee present a salis[actory appearance

In minor alterations such as adding or removing
a dormer, the old slaie which is removed can be used
ag;in, In dormers and sther |-mjwl:inn-=. the lighl.ﬁ aril
shadows: will dilfer from those on an expanse of roof,
mpl;ilpp; il ensier ta add new shale which will be unnadiced.
Far ﬂ;nmplr, new slates could besi be used on elecks
of a new dormer using old slaies on other pariz. Some

roolers |1Iu:r up @ number of old roofs [rom ||-||i||i|'n;~.-
which are hEIﬂF torn down and thus sbiaim old weathered
slate in their vards which can be readily malched with
the slate on the roofl when minor alierations are made.
However, due to unavoidable cowses, slates are some.
times broken on ihe rool. The broken slate can be e
paired by the Slate Roofer. The best method is 1o firs
remove the broken slate, cut the nails with & ripper and
remove any remoining small pieces of slate.  Insert new
slote and noil this slate through the vertical joint of te
slales in the overlying course approximaicly 5 inches
from the head of (he slate, or 2 inches helow the ail of
1.h|: secmnd Course n-I' 1|'H_E' 1-|I|E p.'h-nrn:; WVeEr thi; ||m'| tsert
a pirr.e of CojEper lpprn:imu!rt}' 3 inches in widih |||:r
# inches in ]ErlEth- The F:ii:ﬂ ol copper shoald be ine
serled wnder the course uhn'mr lenﬁthwim. so that il will
extend a rnlu:l.:lr.'- aof inches under the lI.II:I:l:‘t‘dInF CHOLrSiE,
thus insuring a proper lap and protection throughout the
exposed joint in which the nail s driven. This small
picce of metal
ghould be first bhent
slightly concave or
canvex  which will
insure ils remaining e
tightly in place,
When making al-
terations to o slate
roof, only  respon-
gible and  experie
eneed 2lnle roolers
should do the work.
If ogher workmen
are rﬂl‘uirrr] I lEe
ladders or scalfslds

rivof s,
hoardzs  should be
used under the leps
or uprights 1o dis-

| |.‘l'|.'“' SLAFE E P
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trilaile the pressure,
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Three methods of layving slate
which are lesa expensive than the
standard types, are here illusirated
p= they are in more of less com-
mon wse in certain localities.

When properly laid they seem
to prove satisfactory for ceriakn
purposes and locations,

Dutch Lap:
Laid with regular  slate

on shingle lath or tight
sheathing.
Open Slating :

This method s also espe-
cially switable for bams
and other buildings or
where wventilation s desir-
able such as  slaughter
howses or in mild climates.

French Methaod :

The diagonal, French or
Hexngon methed of slating
being less expensive than
the lllnﬂlrﬂ. American
method, has appealed
mostly to New gland
l|1.|1'f|!. Mun}'. man Car=
loads of Maine and Ver-
mont roofing slates have
heen so laid in certnin New
England cities mot  only
when reroofing with slate
over old temporary roof
coverings, but also on new
roafs, When hr‘il‘lﬁ new
rools of this method o that
seclion where heat conser-
vation s & [wctor, thiry
pound instead of Fourteen

und asphalt  saturated
elt is first applied on
solid roof deck of sheath-
ing or roof boards,  The
twi sizes shown in e last
h on this page, with

ir respective undereave
slates, are usually fur-
nished and stocked only by
certain gquarries. For
greatest  service ns with
ﬂ_,ll'l.l‘ll'l"d alate rn-ud'. sffi-
cient lap of approximatel
3 inches must be midedy.
The 14 inch by 14 inch size
i= ueed on houses or buoild-

ingrs with lar e= and
seciions, whjﬂﬁlﬂbii ich
by 12 inch are used on
smaller ones,



T“.r. history of shate i= an excellent criterion of the
serviceability of this material for roofing.  In France,
England and Wales can be found better evidences of the
durability of slme for this purpese than in our own
CuEntry, fon there slate roods have boen used for cen-
Ruries,

One of the earliest peflerences o this ase of slaie is the
consiruction of the roof of the Soxon Chapol st Strat.
ford-on-Avon, Wiltshire, England, This wns built dur.
ing the cighth cenfury ond after 1100 vears of constan
exposure o all kinds of climatic changes, it is still in
good condition although covered with moss,

Slates were used to cover old castles at Carnarvon and
Conway in Morth Wales during the twelflth century

Typical Slate Hoofed Railroad Searisn

These slates were thick and rough, as the workers had
little skill im spliting and irimming. Today modern
architecture 15 asking crafltsmen to reprodoce the handi.
work of these early workess on spechil treatment, rough
and thick slate roofs,

The first authentic reflerence in literature slate
quarrving is the mention of the Penrhyn quarries by o
Welsh bard in 1570, In 1580 Sion Toedor sddressed
somne verses (o the Dean of Bongor, Rowland Jones, re
questing 0 shiplosd of slate

L8]

It i=s fstting that the intro-
duction of the world to =0 vast an indostry shoold hove
come Throigh the agency of people of such importance
as the Dean of the Church and a poet of distinction,
Dwring the mext two hondred vears Little & known of
the growth of the industry, but gradwally from a lseol
miarkel about Penrlyyn, it had grown to considerable im-
portance by the end of the eighieenth century.  Cuarry
methods were crude and transporfation deficult wneil
1850 when the growth of the Welsh slate indusiry be

71

came very rapid doe lo the extensions of railways and
e resulting widening of the market, the growih of new
towns, improvemends in rural dwellings, removal of re-
sivictive tarifl and incrcased foreign demand.

In Framee the rapid development of the slate industry
dates from aboul this same year (1850} and for nearly
the same reasons. The quarrying of slate on the conti-
nent had begun long before this, however, and ot Angers,
France, o famous modern slate mining center, o elato
raafed castle buily i shill

about the twelfith century

slanding.

A recent uze of slate in Europe which 1s of interest o
all Americans is the roal of the library of the University
of Louvain. The Library, which was destroyed by the
|:.:-li'"1I.I1ZI1:| im 1l 1-. ia I‘H_'il|_|_r rr\-l"'|31|-|l-.||l,.||_'|wl IJ'I ft|l||‘|- CEr-.
triboted by the Schools, Colleges and Universities of ihe
United States.
tects and the work of construction ie being done by an

The plans were drawn by American archi-
American firm.  The roof will be of blue slate providing
an excellent background for the elaborate carving which
will einbellish the central motive and balustrade of the
fnemde.

Euarly History in America

In Amserica |h|:|:-|:-|1|:-|1_.' the oldest slate QuarTy is in e
Peach Bottom district at the |'q-r|n-':.:|'|..||'|j.|.-,'L'|:q| :..||'||u! line,

Supgriling & Piru:rrl.-qur- [T uff Slhie Huul_f ad Trim, Fijth
Avenie. New York
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Regarding these quarrics, Ferguson, writing in 1910, says
that slates mined near Delta in 1734 were at the time of
writing, 1910, still in use covering the seventh building
on which they had been placed, showing no indication
of change in color or deterioration in quality.

In Virginia, the first quarry was opened obout 1787
te provide glate Tor the rool of the state capitol, Slate
was first quarried in Georgia in 1850, From such begin
nings, slate quarrving grew and spread until it became an
eslalslishied imlu-—lr:.. I’Iru||| ||||' VETY Firak, 'IJL,‘_.]:,h alate
workers had an important part in the development of
It iz a matter of record that
abaut 1HTT, one hundeed snd I|[:3.' skilled slale workers
left Betheeds district in North Wales to work in Ameri-
CAMN (UATTHS, Many years priar 1o that, however, ak the

slnte quarrving in Americs,

very beginning of the industry, Welsh slate workers were
emploved as s indicated by the names of many places in
the slate regions, as Pen Argyl and Bangor, in Pennsyl-
vanta, which were named after Welsh towns,

To attempe to list here all the prominent structures in
America which are protected by rools of slate would be
obwiously impossible. The National Slate Association
mainiaing a list of such buildings and will be glad 10
refer architocts to work in their localily where the various
iypes of slate roofs and other features moy be examined

Fareign Slate Deposits

In the British Isles, the Welsh slotes, |.I.lr|.i.|'|.||ﬂr|'|-,
those of Cormarvonshire and Merfonethshire, are the hest
known, though slaies are also produced [rom Comwall,
England, from Argyle, Perth, and Dunbarton, Scatland,
and from Tipperary and Cork Counties, Ireland.

Siable amd Gate [odee .H‘nrl-lr: amid Pl'pnl\.lrl Hu.nu‘r_r All qf
KRoofing Slae

2

Attractive Commuaity Themtre, seith Hoof, Sidesmll and Lobby
Flwors af Slare

The chiel slate mines in France are in the Ardennes
anil Ihl‘ .-"|.!|;.'rr-.. 1:'5-It'i1'[-. Lraal qluul!i!i:':! of &lotes have
been taken from these regions and much of the |:l:r-:|-:|u1'l
has been |-'1|m|1-~||. Slates have been LERLHEY ied in Bobiemia
and near Olmstz in what was rlllrlli'r:!r the Austrian Em-
|bih'. and .\Eun;: ihe 1|'a||t‘:«' of the Moselle and in West-
phalia, [:frmnn}'.

A limited prodoction of slate has been noted from
Morway, Portugal, lndl.:i. |!n|:.', MNew Fealond and Tas-
fane.

Same of these foreign slates like some American slates
formerly quartied ore not true slate in importsnt min-
eral constituents. The Association will gladly report on
any specimen sent k.

(reological and Chemical Formation

The following definition of slate has been tentatively
adopted by Commities [-16 on Slate of the American
Society for Testing Materials.

“Slate is & microgranular crystalline stone derived
from argillaceous sediments by regional metamorphism,
and 18 characterized by a perfect cleavage quite inde-
pendent of ariginal bedding, which has been induced by
pressure within the earth.  The essential mineral con-
stitienls of slate ore white mica (chiefly sericited and
guarte. Secondary prominent constiteents are black mica
ibiotie ), chlorite and hemntite, Minor accessory mine
erals are carboneies, mognetite, spatite, cloy, andaslusite,
barite, rutile, pyrite, graphite, feldspar, zircon, tounma-
line and carbonaceois matter.  Ipneous slates, because of
their rare oecurrence and insignificant commereial im-
poerance, are excliaded from this clossifical on.

“Slate For roofing purposes should contain not more
than x percent of carbonates {(calcium or calcium-mag-
Fie#iLm |'.\_||r||||r|.\:||rr'\-':I 1

".':-Iul.l-l" rlcl'l' |'||"\-|'I:1;|'.\,'.] F|l|||'11||-1'- :-|‘|-||||1I |_'-|r¢||1|1-|:| ndd More
than x per eent of metal lie 1:":i1||"| [ g |_'.|r|:||||'| el

In the Inst two poaragraphs the percentages are still
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The National Sknte Asso-
ciation will be plad to advise regarding the suitability
of the mineral constituents of any slate for a particular
loeation.

Chrigin of Slate

These minerals constituting slate were deposited in
bodies of water and erosion and deposition scoounts
for the different composition in sucorssive beds, Other
materials may have been -e'[-rpmil:rd aver the clays, and the
pressure of the superimposed material may have grad-
wally united the clays in shole. Shale has been described
as “a laminated rock consisting essentially of clay, bul
it doss not possess the splilting properties of slate,”
Some of the beds of shale remain as such today, but
many have been subjected to the intense pressure and
high temperature of ihe crumpling and folding of the
When this has been the case the shales
have been transformed into slates,

the subject of consideration,

earth’s crist.

A Slade (huarry

This tremendous pressure changes the position of the
mineral grains until they lie parallel and ot a definite
angle to the direction of pressure. The high tempera
ture is at the same time acting with the pressure tending
to change the constituent minerals to new minerals, such
as mica, quarlz, chlorite, magnetite, graphite and others,
The “slaty cleavage™ or case of spliting in one direction
i& the result of the parallel position of the mineral grains

The Mineral Constituents of Slate

The table on page 75 shows the mineral constituenis
of slate and their important physical characteristics,
A petrographic analvsis of slates or any stone or rock

formation s the anly true study to determine the mim
ernl constiluents which are the real |-r=|=-( af the 'il:|r1|l'|'l.!r
of any stope or its classification smong natiral rock
formations,

The table on page 73 shows the resulis of & quanti-
tutive chemical analysis of slates from various parts of
the country, Chemical analysis fgures are valuable for
comparative purposes, but often misleading becauss the
samie elements may be contained in varying proportions
in minerals of very different chemical and physical char-
aclerislies,

The analysis of Pemnsylvania hard-vein slate is given
separately becawse it has besn made since the wkle on
page 73 was prepared.

Maatizre @t 100" Cembigrade | JUETE
Silien =10 &1.27%
Ferrie Chide | [ Freglly) R & Lol
Ahmnipamn Oxide, ele ALy LT 1 Lo
Mungnnoas Chxidie [ M) O
Caloium Uhide | iCal)) 2765
Magmesmim Uide [ | Mglh) 33907
Polasssumn xnde | iRl 3735
Sodiumm Uksale . . {Maglh 2925
Tkl :‘h.lljllm.l' fis :"Hllilllllr Trinxiade = by B
1
Taoknl . " | 180400155

The Quarrying of Slate

Slate s quarricd by different methods depending upon
the structire and bedding of the rock.

In Penmsylvania, the deposits are in nearly vertical
beds, but curve back and forth at stieep angles.  In the
MNew York and Vermont slate area near Granville, the
bedding dips ot an angle
ranging from 157 1o 67,

the average being  be-
pween MY and $5°, Here,
therefore, the plan of
quarrying is different
from  that in  Pennsyl-
VAF1A.

The wvertical hbeds of

Pennsvlvanin  permit o

small  surface opening
which con be worked o
great depth and operated
for many vears without
of  remov-
ing the overburden, Where
the beds are at an angle

I » E =W
it B necessary o CsEFip

the expense

or remove large quanti-

Separmting Mlock from Flear

Eir= -nr Waslr rl'u'L: OF &a rl'|1
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The use of shafts or drifts in ihe mining of slate is
resarted 1o only where the vein i3 narrow and vertienl
of mearly so. The active slate mines of this iype are
now confined to the Mopson district of Maine.

Here il mine demands a slightly different method of
treatmeit, some sinking a shaft and working the roafl of
the deifl to wldain the slate wiilizing the waste o baild

F.r.lrl-lfl'rlp frnl' Biocks lI'.I'rl-\.rﬂ ﬂ.l.lmrn {Tﬂ\llf.llﬂ_vl PR GRLE R
i Ml

up the floor, Others combine this method with that of
sinking the drift Aoor, taking slate from the floor and
working down the bed,

In cach, however, fullest advantage is taken of the
seams, miking these take the place of a channel cot wher-
ever possible.

Hond dreills, machine drills and blasting are used

A Modera Mill Shapes Roafiag Slate

o some extend, depending wpon the location of ihe
bed. The use of channeling machines, run by sieam or
compressed air, which give o smooth surface and provide
& means of n}-lnimng rr-ﬂ|||nr rehin nEuI.\r blocks, iz foond
in Pennsylvania quarries.

After the block is cut by the channeling machine, it is
necossnry to separate it from the loor. Where seams do
not oceur, herizontal drill holes are projected at the
Hoor of the bench parallel 1o the slaty cleavage. Black
blasting powder exploded in emall charges then mokes a
fractore, separaling the mass from the Hoor, These
llrpl' mazers pre subdivided into slabs ||§,r ‘F‘"“i“E |-|.|_nng
the cleavage plane and can then be hoisted to the surface
by derricks or more commanly by cableways

From the cableways the blocks are placed on cars at
At the
largest and most up-toadale quarries gasoline engines
dreaw the cars directly into the mill.  Here
the slabs are lifted by electric traveling cranes

the landing and drawn to the mill or shanty.

anid placed on saw tables where they are
eawed and later “skulped” into conve
nienl =iee slal= Tor the slibie '-|1|i“|-1'.

The clate eplitter, uzing a Bexible
chisel and wooden mallet, splits the
slals first in the cener ond continues 1o
sybdivide it in the cenler un-
til slate are obtained of the
required thickness, The f-
nal picces are then triopmexd
1o conimercial size either on

i foot treadle machine or by Spliming and ?;mm*“

Ros & Slade

i mechanical trimmer, amd

hauled 1o the storage vards and piled on edge, cach pile
being made up of slates of the same size. Slates are
somelimes punched beflore piling; st other limes just
before shipment, and sometimes on the job,

Koofing Slates en the Quarry =Hank™



POSSIBILITIES IN THE USE OF ROOFING SLATE

ALBERT KELSEY. F. A. [. A.

I?‘ia'lb'MUﬂll, o8 architectural training and taste are
pfdvancing with ginnt strides in the United Sates,
every architect appreciates the help he is constantly re.
ceiving from well digested and carcfully stondardized
literature msued by well established and reliable associ
ations representing  different industries.  Not thai bhe
wanis his work to be stondardized—{or from it. But ke
does want reliable information in concise form and new
and {resh jdeas to help him in the wse of the wvarious
materials bhe must incorporate in his designs and specify.
Mo more convincing evidence of this = to be found,
than in turning the leaves of hall a dozen publications,
Bsued by as many assecia-
tions, ench pleasingly setting
forth in text and pictures,
new and proper ways to use
their resprctive praducts,
The text = often o miodel
of condensation and clewr-
ness, while the pictures [re.
quently are as valuable and
as Beautifully presemied as
those in large and expensive
volumes, that many archi-
tects feel they cannot aford,
That the slate industey =
r|.-|.-n--|'||lr-|! AOng Ui eme
lightened industries, & grati-
the

[ving, since average

arr I:l||r|.| L\.rlﬂ.ﬂ-'l."l hr Il""'
III|‘|III| lll!" BT "|‘r I'I-Irl' 1||--I'|I
aleisl somme olher !|-|-||-|||.'|'|l-
that lave o g |lp'|-l':l|l'l| 8]
I'I;lll IH_'I'.I.lll—|'
knowis
bilities.

Mow in thiz hook, 1 am

lrmited

ol Lheir '-11-']-

||||'||.i|-|'| |:l.|r_|] '|!l||'\-:-]

the rhu]l-j ect  af

roofng  slate  only,
therefare, | think af all of the fines
faomous slate roofs in the waorld
Chateaisx in the valley of the Laire
the kindness of M L i".-lrl'..-'ul:.'rl. wihose hshond s
a well-known architect, | am able to ::_'pn'nlln-r an the
next page, a photograph of Azey le Rideaw, weually ron
sidered the most well-bred of all the Chatesux of the
Frameois Premier p-i'li:l.‘:ll. a picture that not only shows
the tvpe of rool | wish to describe, but one having the
chorm of the aceidental aloast ii.

To be sure, the Clhateauy itselfl, iz only suggested, b
s impressive gate houses and dately gateway, set off
by grand old trees, show off the rools in the Toreground

[ {a}
Hrlll.
fug=i anid  Frasl
-!1|-|r\-r ol I|||- -I:|||'|||

Fartimately, through

=1

In Germany, for cenduries, builders hace seiven aleaignd in

wlade dhai ore o delighd srill io every Dedinlaar

magnificenily. Please observe these grent gleaming
surfnces, as tall as the elevations themselves, but though
the rocls are lnrge, it s mieresting 1o node that the small-
eai size amd the thinwest slates (indesd, the cheapest)
have been purposely used in order (o increase the scale
of the roofs and to insure a fine, smooth elegance. It
is the smoothness and the fine texture that makes them
so distinguished.  Noie the hip-lines in particular, while
the metal cresting has been treated with boldness in
aorder 1o make the slate all the more delicate and pefined
in appearance.

Turning nest to a German illwsiration, it is inferest
ing to nole how slate hos
bieen used in this high roof as
an edging, much like o plece
I||'|I hr.lirl |Ir-u-II|I||:‘| lhr ﬂiFl' 1|'r
o fashionable cutaway coat,
and again how beautifully
the slnle have been waven in
around each of the dormer
windows, Hore are suppes-
tons and many new possi
bilithes, for 5t is possible o

all the

nmad

nsE g sotall

irreglar Ny pensive
runeof -the-quarry  slote  [or
the feld, and the

I\..|||-|'|‘| ';|| IR Il||||| | [shd LT &8

more

|||" |.-|'|I|'r_ .|.|'||| ||||'l| ll.tl:\-r
'-I'I-n I.l‘|| slwle of one color
only {or the |||,.'|'\. and the
I’Iul.lll-"" .II-I-.II:I\.‘I tl‘ll' -|-||:||.||'J

windows.

O 1] lusiration, page T,
shows thick roafing slate put
We

s ir ]|rrl|-I |h|- T-|I'1||L.II. '-illf'

e a tolally novel wse,

out, Tor |||i:|g a me=l arfshc

amd  durshle  wains 1||:iIIE;
and it is easy to Lnlﬂﬁillr the delicote l:|rn-:|i||.p:i aof pur=
E:I---, greens and blues that add a note of Epeioe Eo the
inberesl ir|_.: rl-ll-r-hm.--'l i pr:mliup:t of such Proturesguse
sairfaces

Phe dogen attractive |l1'l'|l'I| shottehies Elr-"|l.||r|'-'| by Mr.
M .'|'|-L|'!| EEEEEy 0 hirndred EAPFTEes theat the archibest
may il||.||'.t|!|' in. il he has the paliEnce aniil enthiisiasm
I 2pbce Lp hiz work with a few rrJFIIII'Ill- of slate. Archi-
tect Andrew Thomas, of New York, has done this fre-
-1i|=-nrl1.' 'ﬂi1|h TRO&L [!l!ﬁ.'l:-il'l:: rl“-|||[-. ofe of which M.
Mecaskey shows in his last sketch on poge BL

In the first illustration, with less than o dosen thick
pieces of slate, he gives scale and distinction to the most
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commonploce archway.  In the next, he oses slate more
boldly for a linle shell over o triple window, amd
thereby adds n note of refinement to the entire window,
In another arch, he separates the local stone by indis
widual slivers of slate, thereby making the arch sparkle,
while in the fourth, he suggests how a rich front door
mat effect may be produced by using slate on edge as a
landing.

Hiz fertile mind has evolved a number of ather illus-
trotions of similar wses of slate, which the reader can
decipher for himself, though 1 cannct refrain from com-
menting upen the happy combination of the curved edge
of a great roof just slightly projecting beyond the face
af the wall and then the eaves corbeled out 1o receive the
over-hang by means of many layers of slate, all of
which produces a change in scale that is altogether
charming, when used on
an  informal and romantic
structure, but which would
be utterly out of place on
the Chatesux  of Azev le
Rideau,

I am surprised, however,
that he has not furnished
one illustration showing the
use of slate in garden stair.
WaANE Nnthinp ndde more to

the rustie charm of & garden than steps and siairs built
with freads not over 1447 thick out of rough slate and
with risers built up of slate nof aver 257 thick, with their
joints well raked out,

Aleo ot the risk of going beyond the limitations of this
subject, | wish to say that if a tablet with an inscription
is 1o be built in a wall, there is no other material with
so fine a grain that will take the most delicale lettering so
well. Insupport of which, I need only point 10 the ceme.
teries of New England, where one still sees countless old
tombstones, sometimes M0 years old, an which the in-
seriptions are as clear as the dav on which they were cut,

1 understand Acchitect
Blasichard wsed =late me-
morial tablets as well a=
roof and blackbeards for
Rockville Centre  Schoal
shown at lower right, page
81. Lower right, page 80,
shows unusual wall cop-
ing of slate. Hae not the
Association made a happy
selection of roof treat
menls o intrigue the de.
signer wilth the possibili: = ome o se e msies anoan
fie= |:|r the wse al IED‘FHIF :::Ill.irl-:ll.'l.l-l-'l:ll‘;l: -:-:‘:I.':;-llf

dn gdd fmmpl fegran ghens ealags  whaee

1-|J1'l"-;" [ T e T It

Fafr #va jamppesls) wasi i kA baes
wiitdl fir fasy pEaie The udsy Cedi of
fin il o Colgwis pigiss an jolnea s



I e scgecitions of the passibilicies, both decorative and profective; e dhe wie of reofisg ofate al ke
cormmand of the desigaer

b




As one approaches ihe great Hear Momniadn Rridge sver the Hileon the slate racfs of the twe goie homses seem

ta Blead fmro che satural stome and fellogs colors aud become an indegrol pare of ihe whele cherming scenic offfecd,

The other pioimres Wisw verdiarisns ia the reafrment of the derails af dafe roofs by which srchiftecis heve e mred
inpsiial amd pleasing resmlis




X,

b1 H HERTH £ A 4
| MESE “" A :.___.#..”—_ H& %= n A TR
il L Ll Al Al ane i flicn .q....T




NATIONAL

SLATE AS3S

OCIATION

INDEX

A Page
Additioms 1o Slate Baal |, ..00cieesnnnrnnnnarmnmsriossnsis £
Alverations to Stae Boel ... 000ucuiiicimmememnreenaes ]

[
Cement, Elastic, Properties amd Uses . ...00iiuiininneenon- n
Color Momenclatore of Slaie ... ... cciiniininnnmnnnna-s 4
Conduetor Pipes o000 oeiiiiionsncnns A A ST - |
Condoeror P Simplified Sipes and Weighas ... H
Constrociien Deisils .. ... .. . ..., ﬂ

Crickets or Sadilles ............

]

El!il FH R EE R R
Eavas Trotghis occccocrerciniiriitaissssasnnns FYTAFCCIINT - |
Eaves Tra "‘inplilhl Blzes and 'l'lllhb- ...... cernens H
Estimating e e Ak B A3
Estimating Slate Q'n-lnllllnlm] COME ouennsrnrasicsncinns . s
Exposare ..... e B B B B A R R B 15
F

Felt, Roofing, Layimg ....cvcviininnisrasrnssnmanmanasanas ]
Feli, Roofing. Weights ... ... comriiiiirraranammnaaan b |
Figeprool Construetion - ...ooooiinn

Flar Bonls, Deseription .
thhllllmlnl’]’..l;inglllu ........ S T T T T TE LT e,
Flashings, Page .. .oooooooooooo0 R I
Flashimgs. E... e e R R P ER b b g :
M‘I.nﬂwm ..................................... r f
Flaahiugs, Estlmaliig .occec-crecimmirrrorsisisisisnsssnss B8
Flashings, Gemeral ... viiviarmnrmnsmrarmerrarscraciasiass S
Flashinge, Lead ..
Flashimgs, Solider .....viiiiiiinimnnmnmraareeecaccannin. 3l
Fl.llhh'l.l.l..ﬂlllﬂlﬂll‘d-“ﬁlﬂl P B e L S 9.3
Flashiangs, Tin ...... AT . i
Flashings, fine . ... e e T

i»
e e e o aru Mgt Ly s AN MR DR AL, -
Gl Al oo rissddosdsidanndonsassanntonnsbinisss SO
Genaral Dot ... ... e e e e e i
Graduated Reof, D«!'l-rﬂpllrﬂn TR R Ry U
L LTy R L bl eyl LU e R o RS- S o e PR

Gables ...oovvvens

Hip, BoSian . iiiiissssmnnniiniinrsnisimitiiisemssmssnnnsns &
Hip, Fantall . ... ... i
Hiip, Mitewd
Hip, Swbdbe .....c.cciciicasunscscsssssnasnnnnnnrnernnnes I

Jointing of Slase .. .....

Layimg, Miscellaneaas Mebods of ... ... e . - -
L.rm,F 'itﬂg L Sy T PR e PO, R

H;, Dwich ..... .
Lh-||:rl ffedd s dd SR AR R R R
Lightning Hods ... .......

"|"| Hales .....uu0s .

Fnl|1‘:1-|-|n:- III'uurl.hun I.
I!'-llll, Lengths amnd L-I:n :
Mimils, Material of ... ...ooan .
Nl“-l..TlthnF- Dt S Lt N i ety ol e d LS i & ok

Dpsen Slatkng ......

Piling Sl&ie .ccicovnrare tiEsdaEEEEEEE R '.-'E
Possilibbities in Use wf Hﬂﬁn: Fwiw o cininnnns TR I

Fage
Prices af =k .. ... S B R b i e e i b
Punching Slate Mail [ P et bt ol R T

Q
Quanaithes af Slabe per square ... .cocoiiiiiiiiie e canians 12
Duarries, Slate, Mow Heing Worked . ...ovoviiiiiniinioaa. 18
Dasreving Areas, Map . va'nyn s b

K
Halters, Allowable Unit Stresses ... oo. .. S e AP . 1
Hafter Sizes, Tables of .
Reroofing with Skate ... .. o iiinieinnnnnn
Elrdmuh i
[0 P N e S p L I £ S e R i
Hidge, Saddle ... A e T PR T T oy
HH’}' LT *.Jﬂl‘.p i g At
Kool Hoards Wk 1

Roof Comstruction ...cocesnsssssnsnssanmmssnsrvsasnasanas B
le'l:nﬂ'lnﬂ. “"lllhll TR bt el R e ek L S 1
H-:l-nfll-p: tfaaaaasanbaaanaaea PTG R ORI, - |
Haefs, Types of and R S

]

Sadflon or Crlelieds- | ccoiiipviomiier it ibibrisibis iiads I8
Slicathin B BB b ATk b A h A A d b 30 d ek b B B g e
Shale, .Alrml-n.lrl o e e S
Slates, Amaerican HooBpg (Tabded . ...........coccvvviven B

Color Designaiion

Where Quarried

Irief IBescription
Slate, Baske Colors ......cccci0000ausansascascnnnarinnios T
Slate, Charaeteristbes .. ..ocoiviiinns o el o e A
Slaie, Calar ._....... i AR A R
Slare, Commersial e et e e o ]
Slave, Comemeredal Sandard ... ... iiiiiiiis isaaaaiaa 1

Grsiled, defimed distriets

Characteristics Weights
“late, Dimension Memenclalure .. o0 0oanimimanimnineaa, 13

#, Estimatin
Slute, Foreign Deposits of o iianvavvssomnssnonconnonenes 12
Slate, Gremeral IAta om o0 oo iniiniananaannnnns wwrd L
Slate, Geslogiral and Chemiral Formation of . ey p |
HAate, rading -caccnssnnssrssssmsrrsvrrisnigrsansinnnnnns A
ﬁl.ll.-r History ..... e L LR TR BN S B | |
Slate, Mimersl CHBEEIMENAE B - .o« . <« seesnssnosassnsnsnnns T4
Hare, Miscellameoas Uees ... ... o oo gl
!'d.n-r_. Cirlgin ol . HAE I AREE A , g
Slate, l}u-m:umn- Chesnilenl .l.n-lp-h A R
Llate, Stamdard Details ... .. orrrrivrrrrrnninnnnenns 16, 1%,
Slate, Samdard [Mimenskons ,...... A AR E A e R B
Slake, 'ﬂl‘-i.lﬂ PEF SHERFE .., rre e el A i Bl 0 B
i D TEIEIE o s rre s rr e r o E A EE e e e e
L e T N oy S Py Yt Y SR N S et ol
Specifivabion > Y p et AN
Specilcational Data, Flat H:I:l-l-l' iy
Specification, Gradusted Hool |
Specilication, Sheet Meml ... .. . .
F‘lrri'ﬂ-rllirun. Zpaimlard Hosl ........
Specification, Teviursl Rool
Sanmidanill Renl, lhﬂrl'l[lll'nl‘l

WEHEEBEEEET

Tertural Raol, IJ'I'II'I'hIliI:IH e PR L S R L R L1 i

Tamls, hﬂ;l::r'-i- AP e et S P R R L H P L et i L
Tupes of Shate Floals oo reaiiirridonsons PRt AL A S

'
W

Vallews ._.... Py Ly g TP IOy i R PR R
\-Irrg.,{'.lnﬂ- A Ry
l“.-r:. lesed .. coccianase R R TR TR R R R R L]
Vialley, Open ... oociiiamriiiaeet
"l'p“:r\' Hoviiml B B TR E s e B bt i = N

Yalley, RBewnd |‘l|:||.lnl'|llu|!|l:| ceibebeeeiEEEERERARAAd A

EnzHE



