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k;m_ﬁth our variol ’baﬂkgmunds anﬁ mbmts "
acquhmtt et

“The purpcfse of, this .hDd} .
. - begin,we wish to d i’spei a5 unmunde
fﬂricaily heid mﬁh r?mt smn 1451

am: hist ?ﬂ&“iﬂu.,stbm ﬂayﬁ“g "eqmms “1%1‘_ _
ﬂe mﬁre !ha_n 5. strﬁng b_ai;lf!'_and a weak:* o

!tht l:msis ﬂf ’[hus bmk,,'r mth: its.
~ approsth to building ﬁt:mve struiztures. We o
s the inexperienced puilder-how-to "l
up” stone for various walls, how A "fnce A
bni[ding framework and Bow to'cast” stone '_:;'
ima wnﬁ wath a mﬂ’vabiﬂ Tﬂrm; _ i




3

~ theavailability of useable bulldmg stone.
Next to earth there is no nfore umvers,a] nor
lesseppremated bmldmg resouircethan sione.

everywhere , although it is usually moved aside

framed or othetkinds of constmctlon

mg photo fr 111 a California nhewspaper (Fres-
Bee; _Ap,;px] 1976). A Merced County
. // supemsor and a Iocal landowner appear to be

 years of gold mining were required to extract
13,000 acres. The: plan is to invest $6 million

. (mnore than the’ amount of the gold ongmally

‘ing up sofl from a depth of twenty-five feet,
burylng the stone m the excavations and

' A second piirpose of this manual ac-
quamts readers with the native propert1es and -

. This ideal substance may be found:virtually. -

; | ‘ CAnp exampl‘e of thehutter distegard for’
. bmldmg with stone is Szén in the accom pany-

1 qu@llty for bulldmg purposes but these two.' '
: gentlemen are dlscuss.ng ways ‘tobury it! Fifty

these’ mlgllons of tons of stone now: piled -on-
- mined here) in"a dozen glant dredges, each, '

g demgned to reclaim one dcre a day by scoop- .. _
N It is not only possible for thousands of pe gple

/

_ there\by roclglmlng the land for ag-tcultura]
purposes.. Féderal and county funds presum- ; y
ably wiil ﬁnance the ten-year prOJect at an |

. undisé¢losed cost.” . . -

For curloslty, one of the authol;s pur
this news item, .uncovering 1 the fo]lomng' .

- facts? Merced is a rélatively poot agrlctrl’ﬁural'"_._; .
- ot hduled away to prepare a pad for wobd- "< L

county. At the time the Bee article appgdred . -
6,900 -people fn tche area wete unemployed. - ©
* The housing allocation indeéx showed 8,114
houses-were classified as“‘prlmary bhgﬁt
requiring imm edlate replacement of rehablh
tatjon An additional 4 558 houses WELE ¢
sified as * secoudary blight” and dbout 1;000:
‘houses-were- unsalvageable and destmed for

immediate demiolition. What kind of i imagi-

- nation or mentality is necessary to bring 6,900
- people needing work' together with millions of

tons of neatly piled stone, ultimatgly arriving {
" atthe equitabie use of taxpayer ninds for the
sojution‘to an- urgent need for 14, 000 houses?
- Our third*impetus for writing thls book is
to express the aesthetic sattsfactlon we three
authors have experienced bulldmg with stone
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\_ work with stone.

“but the can have a bal'l domg sol In this _
. regard; one is Yeminded of the stomemason
who was interviewed by Studs Terkel in his

book Workmg In over one: hundred inter-.

" views with workersin xynerlca today the
stonemason stands§ forth as the only person -

- pot. dissatisfied with hlS work.

“In dlscussmr. with! Terkel t"nsl'nason

 begins by telllqg some of the hlstory of stone -
“work.; How ‘thany workers today know = or give

a damn - abouit the hlstory, the traditions, or
desc1plmes of thieir craft? Ashe talks, the
mason described his thoughts and feehngs for

. 4Stonhe’s my life,” he- says. “I daydream

' --3--_-Ja11 the time, ‘most times {t s on'stone. Oh, I'm ,
: gomna buﬂd me a ston cabm dowii on the I 3

_Green River. I'm gonna build stone cabinets *
in the kltChen ‘That stone doot's gonna be
awful heavy and 1 dod t know how to attach

~ the hiriges.. I've got £ ﬁgure out how t¢ make

astone roof ‘That's'the kind of thing. All my"

- dreams, it seems /1ke it’s got to have a piece of
rdck rmxed m 1t T

"T.erke], 1 Workmg, P'miheun BooLs Pl leswnuf
L Ra_r_:dl_:m uuse Inc NY 197_. p: 20 )

x’

R -

Thﬁl atlthors concur w1th these sentlments.

E4ch 1d his owh way has expenenced sitnilar -

feelmgsi_ for worlc with stone. When, building
with this infriguing material one comrfunes

- wlth antiquity at the same time that one

-
!

-buﬂ s with stability, permanence: and feasi-

bility. The primary cost of stonework is the

: _-Satxsxymg labor that accompanies it. .

‘We also know that these feelings need not

Be the excluslve province of the professional
turned -on, mason. Every person workmg with
/stone can’ lzucc:lmre a high regard for bu1ld1ng
- with this resaurce but we do not wish to imply -
that other constructlon media fail to offer the
owner- bullder equal - portunity for joy ap.d

‘_creatmty merely that/ other means of con:"
.structlon argfiot-asun sed as unappremated

as stone- masonry In eircumstance, ‘we
seek to. 1mpress readers with- the- value of
stonewotk andv t6 urge upon them a w1llmg

+

s

“mess fo attempt’some building witH this neg- - |

lected materlhl We hope to guide the inexpe-
rlenced bu11der Jn constructlon w1th stome:.

N'orth"'Fork CA : Lo
August 1976 .
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This chlmney was builtover a h@dred
i yearsago on one end of a woodsh fagihouse. .
Stone was used for construction’ because_it_. -~ . 38

was available. At that time brick had limited

use becduse it was expensive and difficult to
obtain. The wood-framed house is gone now

but the chimney stands as a momument to its

. maker. J

_ ___If you-could-walk clnser to examiné this
chimney-it would be apparent that mortar was .

-~ mnot used to hold it together, only red clay
“mud. Most of the mud washed away years ago
and what remains is a neat y stacked plle of

~ flat, ﬁrm bed of support fer bse pl ced on
top. There are no gappmg“ les, between -

i have grown: t'ogether e
Itis. whlle’*lookmg at such: work that ne
'understands ‘why stone  masonty is seen \bys
- many with ‘an-air of mystlcal wonder ~‘Haw -
,,d.Q those stones fit together'?" “Why dont
they topple‘?" $uch commeénts’ ‘indicate obsery
" vers® assumptlons that*the mason must: have\
“~ known some- segtet -process which kept the
chmuﬁy from fallmg Ingrith, ‘masonry is as
fundhmental as gravify, nathing more. Once * |
you are aware that a stone’s tendency is te fall.
, straight dawn you will know how to build a

- e

"

.

.\ strong wall. Our book'is merely an_ elabpra- '
N\, tion-of thls fact
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. “The process of building with. stone begiils
-+ with the Sele ﬁon and gatheting ofthe materi-:
... al.By studymg various walls, foundations and
- chunneys you: w1ll se¢ that store can be found
in an endless vanetﬁr of shapesktextures and

;__determmes fiot only the way a stiucture will

£+ --toscout around:to dlscover as anysources as

any owner-bullders prefer to‘ use mate-

* reasons for this choice; Aesthetlcally, if the.
gozil istobuilda house%at fits its surround-
- ings,; even ‘‘grows’ from its sutroundings,
* then it-metits the use of stone from the land.

sizes. Since the type of stone selected partially -
" look' buteven theway it will be built; it is wlse'-: :

ssfble Only then\ can you choose the type . _-
grow’rh makes gathering tedlous Itis dlfﬁcult -

' rlal from' their own land. There .are severa.l-‘;_

- “effort to collect. Some't
_ -stone on their land but i
~ shaped. In a case lik

. For purel}r practlcal reasons, collecting mate-

.~ “rial from one’s land. is often the.easjest and "
o ”cheapest sitethod. Stone is hea‘ﬁ*dhe.shorter
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‘the distance moved, 't{e‘ fewer the hassels.

Every extra mile traveled to obtain supplies
means more truck weat, additional gas con- .-
- sumed and extra time Spent. . ot

~ Fortunate house builders find enough
stone.on their land but<this is frequently not
the case. There are anumber of t¢asons why' it
‘may be 1mpract1cal or even 1mp0551ble to-..
“build with stone from one’s property For -
mstance wooded land’ crowded with/under-

to walk let alone maneuver a wheelbdrrow or R
motor vehicle through énse-woods. If the ~
‘stone is sparce then it mag be hardly worth the
ilders have plenty of
is small or irregularly
this, owner-builders
must. decide whether it is preferable to use
~inferior material from their land or -a better
grade of stone found _ sewhere '

15




- Ifthere is little stone on one’s land or if it is

unsuitable for use, there are often other .

sources which may be explored. For instance,
a nearby quarry may be a‘convenient source of
cut stone. Although quarries generally sell’

__theirstone its price need not be prohibitive. A
- large part of the cost is in hauling it. If one
- goes directly to the quarry with a truck, not
" only does the price per ton decrease sharply

but the stone may be selected personally.
Even when one is not gathering stone from

a quarry it is a fascinating place to visit. Its

scale is overpowering. Quarries often remove

~ material from cliffs hundreds of feet high or

they excavate far into the earth. These mines

- are testimony to people’s ability to manipu-

late while they often destroy the environment
for their own purposes. ’
One advantage of ¢ut stone is its beauty.’

- Quarried stone is usually cut or blasted from a

1
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monolithic formation of rock, freshly expos-
ing each piece. Neither sunlight, rain nor air
have dulled the colors or smoothed the rough
edges. Each piece of quarried stone is being
exposed for the first time since it became rock

millions of years ago. This material cannot be

surpassed for its brilliance or its exquisite pat- -
“terns and textures. Also, quarried stone is

usually excellent for building purposes. A -

typical piete breaks cleanly and forms flat
surfaces with square or angular corners.

' Such material can be laid with ease and
speed, offsetting its additional cost.
Stone is-quarriéd for a number of pur--

poses. Some quarries extract stone not for

_ building but for crushing into various sizes -
ranging from half-inch gravel to pieces, called-

rip-rap, weighing from twenty-five to two

hundred pounds. Gravel is used for road cov-
ering or for making concrete while rip-tap is
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¥ generafly used to stabilize embankments.
Although it is not quarried for yse in building,
. rip-rap can sometitgs serve this purpose. 2
If a structure is to be faced with stone
there are specific quarries which prodiice ve-
neet material. Veneer stone is mined in large

sheets not more than four inches thick. Later \.Clyi ;d) 6 Stonde,
in this book it will be explained how these - /
shapes are laid on edge. This method of stone- N '

Y- --work must not be used structurally for it is too o ,
thm but it is effctive as a decorative surface. '
If one plans to build a monelithic stone wall
veneer material should not be purchased. To -
_build a monolithic stone wall you will want
stone from a quarry that extracts pieces which
- are eight totwelve inches'thick. Often the.
: same quarry will produce both veneer and ERRREEE - ¥
N structural stone. : R Cf

L ) +




“ In spitd of the advantages of quarried
stone some/owner-buildess prefer to use field--
_ stone._Fie stone has a different ¢haracter.
Thesh
hile that of fieldstone occurs natu-
rally, ity shape changing through continual
’exposulfe to the elements and life forces. The

cut sutface of quarried stone’has a fresh bril-
/ liance/while the surface of fieldstone appears
» time-worn and venerable. Fieldstone has an
aspect of integrity and naturalness which con-.
tr\:isﬁs that of cut stone.

Fleldstone is found in many shapes and

s >3, colors and textures. Often covered with—
dlrt the character is indeterminate until the
stone is washed off. Notice how it is embedded
in the ground, how firmly it rests there; and
imagine how long it had been in that place.
- /Rocks are passive and if their beds are stable’

y lay stonegsiyour own wall.
Farmeﬁlew fieldstone in a different Ii ght
from that sc& by builders. Most farmers will

' ofquarned stone is artificially
'___strammg their backs for generations. Often

they remain in place. Remember this as you .

encourage you to haul stone from their fields
and pastures - an excellent source of this ma-
terial. Tothem, stones are merely objects
which have been breaking their plows and

_the landowners and their ancestors-have a]ready

-« done most of the work by piling stone along

the borders of plowed fields or around trees in
pastures. Oné¢ has only to carry it from these
piles to a truck.,

As stone is removed -from these piles Te-

'member that people are not the only inhabi-

tants of $tone shf;lters Stone piles often house

“creatufes tanging from mice and apts to

blackwidow spiders and poisonous spakes.

Whenever you are collecting stone it is Yise to

wear gloves. and watch where you step.
Another source of fieldstone is found

“ aiong roadsides. The shoulders of old ﬁll‘t

roads are often lined with stones graded to the
side during years of mamtenance Two, peo-
ple, one walking alongside and one driving.
can'quickly load a truck. But do not overload




.

the truck for stone is heavy. What may seem

fike a small quantity can easily weigh over a,

___ .. ton. When t6ading, constantly check the

truck’s springs. It is tempting to throw on just

_one more piece - which could break the axle.

- Abandoned mining operations are ano-

ther good source for locating building stone.

These vacated works are shown on maps

available from the United States Geological

Service: Such stone has already been reduced

. touseful size and tends to be piled, making it

/.f-: handy for loading. You will probably have to
-7 ick through these piles, referred to as tail-
" " ings, for they will contain quantities of unuse-

" able debris. co- ) '

N




Sometimes oné happens to find an old
foundation or achimney of stone. What a
prize! Not only is the material stacked in one
place but each stone has already proven use-
ful. Most old foundations or chimneys are
"built dry {(without mortar) or merely with
mud, so dissembling them is not difficult.
They have only to be taken down, course by
coutse. ’

Gettmg permission to remove these old
structures is likely to be the hardest part of the
‘whole process. Often an old chimney will be
all that remains of an ancestrial home and the
present owner may be quite attached to this
monument from the past. More than once a
prospective stone collector has found that a
* . coveted old drywall marks the boundaries of a
still consecrated family cemetery.
oar permtssmn to dissemble one of these
structures is obtained, much can be learned
about masonry ‘while you take it down. “As
' each stone 1s removed, pay close attention to
how it was bedded in rélation to other stones
arounE}\lt The mere fact that this structure is

still: standmg shows it was well built. Or if it is
in pértlal riin perhaps the teason will be Hldl-
cafed,.through your observation. In any event,
these xstructures should be taken down with
reveregce for a blt of hlstory is being erased. -

a







Besides quarried, mined ahd fieldstone,-

thereis another type of stone available in most

‘areas. River and creek beds, flowing or dry,

often have a quantity of easily accessible
stone. Like ﬁe]dgtone, river stone is a product

- of its environment, The surface of stone found

in creek beds is worn smooth by water which

hii§ washed over, under and around it. This
polished surface often reveals beautiful pat-

. “

1

terns and colors within. Sizes and shapes tend

to be as varied as fieldstone. One may find
both large, square shapes.and rounded cob-
blestones. An additional advantage of creek
ston€ is that it is often clean and ready to use
when removed from its watery bed.

As experience is acquired in stone mason-

ryone develops a knack for collecting the .
right pieces ]“or the work at hand. To a skilled
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‘of a puzzle. Even as stone is thtown into, a
truck, the mason anticipates hjow variols
pieces may fit into the work. Muc ;effort thay

mason gathering stone is like chi.:smg partg:

be saved by being selective when collegting
this materia for not every stone|will suit a
mason's buildingstyle. Indeed, the kind of
stone thatis found will influenét the system of
construgtion to be.used. Wheyj facing a wall
thin flat stone is used. A solid wall requires
bulkier, squarer ‘stuff while round stone i
better used in a formed wall, 1An(]ﬂ one may
éncounter stones so irregular: that they are
only useable as fill. . :

The following chapter wiil dlscuss in detail
how to study various pieces to determine their
usefullness. As you collect stone, remember
thatall sizes will be needed. Those small,
- seemingly insignificant hand-sized ones will

be important for filling gaps between-large,
beautiful boulders - those which may require
two people to maneuver into a truck or into

I

 place during construction. Ultimately, there

Js.a use for just'about every stone you gather.
i - -

. . —
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-To build with stone you must learn to look
.at each piece in a new way. It is important to
‘become thoroughly acquainted with every
stone you intend to use. Pick up one and turn

1tr0\‘er in your hands to see- and feel itsentire—~
" surface, One of the qualities you will observe .

is,jts color. Some stones have a vanety of col-
ors. They will often form a regular pattetn.
indicating veins of quartz or mica. Such veins

could reveal faults along which the stone may

break. Some colors are merely stams on the
surface while others ‘reveal the stone’s com-
Jposition. For instance, reddish stone often
- contains iron while that with a greemsh hue ’
could bear copper. »

Thie texture, weight and shape of a stone
“are also,impotrtant. In some there is a grain, .,

" much like that in wood, but others have a

‘sandy texture which crumbles easily when .

handled. It might have a smooth polished sur-
face or. it could be rough or jagged. These
quahtles will contribute to the:appearance of
the finished wall. All stone it heavy but somie’
is more dense than others. Its weight mady hint
of its overall usefulriess as  Foes its size and

Or worn, a mason pays close attention to these
- features when choosing-stone. § =~ °

- In addition, stone is viewed in terms of i its
;functlon Euch piece must relate to Sthers
arounid it. Any one set in a wall is doing at least

three ]obs It sits solidly on stones placed be-
low it. It provides a firm bed of support for
those above it. and it presents an outer face
which gives the wall an attractive appearance.

A mdson must evaluate three aspects of
every stone to determine how it will be used. A
ione must be judged for its base, top and
face Illustrated hererare some examples of |
these essentlal features: ofbulldmg stone.
Every stone must have asolid baSe which rests

- fitmly on the bed prowded by stones below it.
Each must also have a flat top surface, pro- - _
- viding firm bedding for stone restihg upon it.
- The base and top are called its building sur- o
faces. At right angles to both building surfa- ..~ - -

ces is the face. It is the only surface 'Qiéihlé :

once the stone has been laid. When selection .. **

is made it is tempting to' choose the attractive
face but remember that, structurally, the

. building surfaces of thé stone are moré im-

portant and therefore;of first priority. Don't

let your head be turned bya pretty face with

nothlng behind it.

- Stone may be used for building in many _
- ways. All those shown above could be turned .
shape, Large or small, round or flat, angular -

around so that a different surface might be
assigned to functivh as base, top and face. An

- example of this would ‘be a stone which, when. -
.1aid flat,-could-be used in a solid construction.

but, when placed on edge, becomes excellent'

-as veneer . -




One shoul_dfrlot get the impressien from
the previous examples that the bas€ and top of
the building stone must be parallél. Building
surfaces need not even be linear., What is im-
portant is that these surfaces are*flat enough
to sit firmiy in place while prov1dm_g solld bed

\dmg for stone laid above, '

stones whose bases and tops are not as well
A ‘defined in terms of squaremess as are previcus

although the planes of these two surfaces are
not parallel. B has a linear base and its top,
though curved, is still réasonably flat. When

, this piece is placed in a construction and Sur-
rounded by other stone there will beao prob-
lem to build on it. Stone C has a flat, linear
top but,a curved base. This piece can be laid
securely if it has a correspondingly concave
bedding from which it may never move.

» Stone D has a-flat base, little top surface
_and its face is triangular. This-does not mean

trlangular shaped piece are flat enough to
support any stone leaning against'it. This
same piece could be flipped 180 degrees to use
- its flat top and wedge-shaped -base.

on stone E where the base stops and the top

.. beginsStill it is excellent building stane. If
properly arf‘anged it will seat securely and

* support other stone. This illustrates the point

. that it is not angularity but the quality of

. 3 Here are additional examples of bulldmg ':'

examples. Stone A has a linear base and top -

- it is poor building thaterial. The sides.of this. -

Being circulay, there is no distinct place ~




bmldlng sarfaces that makes good bm]dlng
stone If its top and base are reasonably flat
fand at right anglés to its face then the stone
- wlll function effecﬁvely ina wall
AN
_ .Generally itwill ndt be as easy to 1dent1fy a
stone's functional parts as those we have ex- *

T amined thus far. Most dg not havessuch well "

defined surfaces. It often akes lmagmatmn to

S ¥

anticipate how a stone can be used for bl.ll]d-

Cing. ¢ :
Can you see the base top and face of each -

of the stones pictured above? To develop a
mason’s eye requires vnewmg complex shapes
as basic, geometrlc forms: Squinting will help
you to see the stonesdin t/m‘ms of their defini-

them as illustrated below

29,

tive parts. An expenenced mason mlght see .
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These stones do not have the clearly de-
fined parts of the previbus examples. One sut-
face tends to melt into another but the parts
ate still there. One has only to learn to detect
them. This is not to say that one can find every
kind of desirable building surfacein each
stone. If fact, the commonest problem for be-
ginning masons stems from their attempts to
build with unsuitable pieces. Some -stones
s1mply cannot be used for building. A mason
“ must, thétefore, learn discretion, Rejectionof @
‘some irregular stones should be obvious.
Other stones deceptively appear to have use- .

" able building surfaces yet will cause problems
if used. Those in the next illustration seem, at
first glance, to have the requisite surfaces, but -

* nevertheless they are-unsuitable for use in -
building. -

Stone F seems to have flat, substantial
‘building surfaces butits top is not perpendl-
cular to its face. “This makes F structurally
unacceptable. Any stone placed upon this
piece-will tend to slide forward. Stone G, on-
the other hand, has a flat top perpend1cular to . .

——1ifs face, but the bask is so m‘egular thegit - .
would need a very unusual. bed on which to o
seat firmly. H is veneer stuff which would be
difficult to secu® in place because its base is .

__nhot at right angles to its face. Even ifonedid

manageto seat it in awall, it would be virtual-
ly impossible to place stone atmngt_bccause.__ e
“the top surface slopes forwatd. Although
stone I will remain in place its face is perpen-
dicular to néither its top nor its base: This
means the face of this stone will not sit plumb
“with the surface of the wall. This is not a et
structural detnment but the builder mayze- &\
ject this piece for aesthetic reasons. " .. :

Some stones, like those shown, can béal- *
tered for use in building: They may haveto be -

; turned to a different side ot be reshaped with
a hammer and-chisel. Shapmg 1 be discus-
sed later b / .
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Another—way to make li‘nsultable stone
useful is-by sliding a shim beneath it, leveling -
the top and plumbmg its face. Obviously,
shims are stricturally integtal to the larger

ey support. Wher selecting pieces for
R shlms make sure they are hard and unlikely to

“¢rumble undet the weight of the finished wall.

Shims can be employed in 4 variety of ways;as

shown'below. The act of shimmmg a stone is
- opposite to that of chipping a stone. Instead
—ofremoving partofa stone to create a useable
.- -shape one adds to it, making a useful whole
from two pleces. '

*




""'fhere are times when a mason must find
" mare than just three functional areas on a
stone. One such occasion 15 when corner-
. stone is selected. In most prOJects the struc

- ture will have squared corners. The skill and
neainess with which corners are constructed i
~important to the overall apperance of one’
workHComers ‘should be carefully laid be-
... cause they*-are the most vulnerable part of a

Wg.u‘i e
At*a corner two suies\of a stone are ex-
posed therefore a cornersto?n """" st have two

pendlculartoeach face: Furthermore, the two
" faces must come together at approxlmately a

“Fight angle. Sometimes, however, one may
build acute or obtuse corners réquiring cor-
hegktones with a corresponding angle. This
specificity makes cornerstones hard. to find.
As choicessmarrow one spends increased time
looking for a partieular piece. To build a

. small-based structure like a ¢ f,“f-—lfJS not

" unusual for a mas:hr‘llt/os,pe( half the bulld

Fmg\j:lme tcmstrue g COorners.
3 -










At this point the reader may be wondering
if the back and sides of a stone are important.
Generally, when stone is laid in a wall, the
sides and back do not support weight and are
not seen. To, this extent they are ufimpor-
tant. But there are specific ‘cases when the
sides of a stone must be selected as carefully as
its face, top and base. One example of this

occurs when building an arch. Here sides do .

support weight and must therefore be ay flat
and perpendicular to the face as the #p and
base surfaces are. Stone which meets such re-
quirements is hard to find in its natural state.

Onme usually has to shape it with a hammer

and chisel to suit the need.

The art of seeing stone is by far the most
elementary yet the most difficult part of learn-
ing stone masonry. It is developed only with
time and experience. As you learn tosproperiy
-select this material working with it follows na-
turally.
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Each-of the stone walls pictured oft{these
-pages was built in adifferent manner. Thadry
wall is composed only of stone - no mortar -
and there is an example of mortared stone
packed in a forim. One of the walls is a four-
inch veneer covering cement block and another.
was laid with a solid twelve inclies of stone
“and mortar. Whichever method of construc-
+  fion is used there are two basic structural rules

-+ which must be followed. These will be discus-
sed in this chapter. The best way to learn them -
is to first understand the nature of their ori-
gins. .

u




The most importa;lt factor determining
whether a wall willultimately stay in place or
fall is not the quality of the mortar or the
hardness of the stone; not the tightness of the
joints or the firmnéss of the footing. These

variables are all of consequence; but the prin- .,

ciple force which determines whether a wall
- stands or falls is gratity. It is a simple fact that
if you defy gravity you will eventirally fose the
contest.

Discussion about gravity seems funda-
mental and, in fact, it is. But, neverthgless.
the beginning mason will often try to stack
stone in a mannet opposing this all-pérvasive
force. Stone is heavy and falls earthward due

. to the pull of gravity. The objective of wall -

building is to set stones in such a way that
gravity will hold them in place; to arrange
them so that they are, in effect, falling on ong
another. Eﬂ\ ' -

L
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To illustrate this point we will examine

corner of a house. Both stotle piers shown here

kind of organization, the weight of the build-

moye

some simple piers, like ghose supporting th%/“tng}msures that none of these stones will ever

are now standing but one will endure while the
other will eventually fall.

Gravity exerts a constant force on the
stone in these piers. The structure on the left
uses gravity to its advantage. Each stone falls
straight down, weighting the one below it and
stabilizing the entire structur¢ by holding
each piece stoutly in place. It has been care-
fully chosen for its flat, firm building surfa-
ces. When a house is built on piers having this

The right- hand pier. to the contrary,
vl'orks against gravity on every course. Ob-
servé the arrows illustrating the direction in
which gravity pulls at each stone. Each, tends
to slide off the ene below it. As addltlonal

 stone is stacked the tendency to sfide becomes

greater. Friction is all that holds this pier to-
gether. In time, as more weight is added the
force of friction may be overcome. The weight
of a house could cause the pier to slide apart.




"These two_piers illustrate the first rule of
stone masonry; always prov1de afirm, flat bed
for each stone to be laid in place It could be -
said that masonry is the process of preparinga
bed for the next stone to be laid. The illusfra-
tions used here-are examples of dry wall byt
these rules apply to all methods o"f m’ﬁéonry
constructlon .

.
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A wall may be thougff of as an elongated .

pier. The principles of construction for the
two are the same. The cross-sectionaldia-
grams of the two walls illustrated here should

"make. this c¢lear. The wall on the.leff is well
- built. Each store is placed so that it either
+  falls solidly on the one below it or the force of

gravity pushes it inward. None has a chince to

slide frof place. Notice that, unlike a pier,
the larger size of the wall_permits a greater .

variety-of shapes. Not all the building surfaces

on these stones need to be parallel or even

linear..Varying shapes work together for sta-
bility - : . o
-Although the face of the wall on the right
looks cohesive and stablie, a cross-sectional
view reveals it is poorly built. The stone’s bed-
ding is not level and gravity will tend to pull

. most of them outward and downward. If this

wall were disturbed in a number of ways (ei-
ther by additional weight, vibration or the

freezing and thawing of rain water in the-.
" joints) it would slide apart in time.

=
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_ This basic rule of stone masonty is formu-
.lated by the way stones naturally, compose
themselves. To test this idlea, try an experi-
ment as yourunload stone from a truck. A% it is

~tossed to the ground observe how the stone
lands. Thefirst pieces thrown will hit the
ground and roll until they come to rest on
their natural base. Before long the ground will
be covered with pieces snuggled against one
another. The pile then grows as more stones
are cast.onto it. They hit, bounce and finally
settle on their natural bed. By the time your
truck is unloaded, tossed stones will have cre-

. ated a stable pyramid. If this naturally-for-
med pile is examined much will be learned
about building with stone.




Now examine two. more pICI'S. oﬁh appear

tabe skll]fully stacked conforming to the first.

rule of masonry. Yet the piet to the right is
stronger and more endurmg than that on the
left. Edch of theStones in the ‘nght -hand pier
is linked togethe working as a'gnit. The

- weight of each piece is'distributed over at least
two others below it. Each supports the weight
of at least two others above. The left-hand
pieris actually two separate piers nudged
closely against one-afiother. They are two in-
dependent systems, both tall an,d spindly. The ~
left-hand pier would have been‘much stronger
if its two elements had been ‘unified.

v

These two piers illustrate the second mle of
stone masonry which requires that stone be

‘placed so they distribute their weight over at:
least tworothers below. This is the principle of .
crossing joints to insure that the stt/ength ofa -
masonry structure is maximized./Each stone "

is secured to all others. This pl;mmple is ap-
parent in the construction of a'simple struc-
ture like a pier, but one must},-be more obse-
vant when building a wall - e§pee1ally wher all

stone is not square. /




. Notice how the mason who laid this wall
inadvertarit}y built three separate walls. At
first glance it seems to be a unified structure,
but arrows at the bottom and the top of the
wall reveal lines of uncressed vertical joints.
" The wall in effect is constructed in three sec-

Examination of this wall reveals that not
all stones distribute their weight over two oth-
~ - ers. In cases such as those stones marked o, -
no substantial strenigth‘is lost. These.are not
errors in workmarship but conscious excep-
tions in observance of style. In other instances

tions and, as a result, is considerably weak-
ened. If this were a retaining wall the arrows
would indicate the points at which the wall .

~ would first give way to outward pressure from
behind. - s

where stones are marked x, strength is lost ~
through failure to cross a joint. Here, larger
pieces could have been chosen so that their
weight would have been more equitably distri-

' buted.

t
a
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These are the two basic rules for creating

stone masonry. To understand them is
know what makes a viable stone constructiop.
If they seem elementary, they are. The thery
is simple but application is another mater.
If you look atound you will see that these
tules are ignored time-and-again, and when
putting up a masonry structure you will real-
ize why these rules are so often dlsregarded
For instance, when building a wall you may
find a stone which neatly fits the space to be
- filled, although it has a flaw. Its top surface
slopes downward, toward the outside of the
wall. Itis tempting to use it nonetheless since,

£
i

\\\for some time, you have been trying to fill the

space. But beware, more time will be taken
trying to solve the new probleny it creates for

you. And no solution using this particular

stone will ever be stable. Dgeasionally a stone
is not quite long emmgh_bzc adequately cross
the joint below it, but one is tempted to use it
anyway. Do not. _ .

‘The consequences of ignoring these rules
are often not immediately apparent. Unstable
walls may stand for years before gravity top-

“ples them. The introduction of _portland ce-

ment for use in masonty construction has
made it possible to defy gravity longer than

- previously. However, if ong looks around with -

a critical eye, numerous examples of crumb-
ling walls will be found, testimony to the fact

_ that basic rules were not followed. For a last-

ing. maintenance-free structure - as stone
work should be - it is best not to try to thwart
gravity-but to work with it.
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The two ruies discussed in the previous
chapter give all the information you need to
build a streng, durable stone wall but there is
another aspect of stone masonry not yet co-
vered. A major part of the appeal and mys-
tique surrounding stone masonry is not nec-
essarily due to the creation of an enduring
structure but rather how its stones fit toge-
ther.,Of course, to some extent form does fol-
low function. For a structure to be strong its
pieces must fit snugly, but the varied shapes
and sizes of stene permit literally countless
ways to fit it together. Every mason has a par-
ticular style and, insofar as structural rules
are followed, no one style is better than ano-
ther. 7

The photos on these pages illustrate dif-

ferent styles of stonework. Some masons pre-.

fer square or geometrically shaped pieces~

while others work with more fluid, organic
forms. There are those who prefer to build
with large stones while others use a variety of
sizes. Many masons organize stone in struc-

tured cdurses while many casually lay random -

patterns To séme an attractive wall contains

stonework: with carefully defined joints. To .

others rougher’ construction seems more in
keeping with the nature of stone. Seme like
flat surfaces; others purposely build walls

with jagged features. Variations are countless, -

‘Discussion in this chapter will not%oncef'n
any particular style but will describe how to fit
stones so that you may determine your own.

- Asinthe previous chapters, suggestions given

here apply to all methods of stone construc-
tion—laid, faced and formed.
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' When fitting a stone one Iooks principally

_ at the shape of its face. This does not niean

that its base and. top may be ignored. To'be

. sure, even before considering the face it must

be getermmed that the piece has both a solid
base and a reasonably flat top. This is always
the primaty concern bui, once this is conclu-

.ded, one turns to the stone’s face. This is the:
visible surface of building stone, the only sur- .
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tace exposed to rain, ice, wind and the scru-

tiny of those who observe your work. How the

wall looks is mainly detetmined by the way in.
which the stone faces fit agalnst one another.
In essence ﬁttqng stone means atranging their

faces to one’s liking with the limitations of the

structural rules,

~ course other pieces are placed, one at a time.

This process of laying stone upon stone is con-
tinued until the desired height is reached. On

the last course one usually finishes or caps the |

wall by selecting flat, level pieces.

When watching a mason at work it may
seern as if one stone at a time is being laid. How-
ever, the mason is always thinking about more
than the stone being handled at the moment.
Structurally and aesthetically, a wall is a unit
resulting from individual pieces working to-
gether. When you lay a particulafistone, you
must ask yourself a number of question con-
cerning the entire structure. These are:

1. "Does this stone sit securely on its bed
and does it unify the stones below it?

2, Does the top of the stone line up with

its neighbors’ tops so that all pieces work to-

gether to form a sound bed for stones that will
be placed on them?
- 3. Does the stone fit well in the space to be

filled?

4, Is the size, shape and colpr suitable to

‘the effect one is trying to compbose?

All this may seem like a lot to keep in mind

'but, as one gets into the thythm of stonework,
these questions are asked and answered more

or less automatlcally For now we will explere
them, one by one.

“The first question should be familiar. It
basically asks whether one has adhered to the
two structural rules of the previous chapter
does the stone sit §0hd1y on its bed and is it
distributing its weight over two stones below?
To consider this question, .lay the selected
piece in the spot to bé filled. Does it sit firmly

=

Building a stone structure is by necessitya -
sequential process starting with the* footing
upon which the first course is laid. On this:

¥




in place or does it want to roll off? Ferhaps it
sits relatively well but tends to rock unstead-
ily. In that case, one must decide whether or
not it can be stabilized with a shim or with
mortar. The face of the stone does not directly
affect hpw it will seat, but the shape of the face
will give an indication of its potential fit. For
instance, if the bed is concave, look for a stone
with a convex base and a face that is curved on
.the bottom.

“The second part of this question m:;y "be
answered ata glanEe 1f the base of the-selec-
ted stone spans a fair pottion of the two below
it, then it will tie them tdgether. If it does hot
unite the two below it, the stone may be detri-’
mental to the strength of the wall Clearly, the
answers to this first questlon are not a quall-
tive yes or no. “The process of fitting stone is
one of compromige. Rarely do stones occur in
just the right shape. One’s search foyr the best
possible choice must be within the limitations
of the supply. the available time and one's
personal tolerances. No matter which stone is’

-selected there will always be another that
would fit as well—or a bit better..

o




o

The second question of the series asks

—"whether one has planned ahead for thé next

course to be laid. This is important. If a ma-
son anticipates in this manner a situation wit
never occur where a space, impossible to fill,

tesults from prior thoughtless work. Building
flat beds saves much time for the mason does

- not have to search for odd-shaped Stone to-fit -
- irregular beds. To clarify this point, suppose

you are working on a section of wall resem-
bling this illustration. ,

You are searching for a stone to 1111 space
A. The bed for this space is well prepared.
'Any number of stones exist that have a curved
base which will sit well on this concave bed.

"Stone Bis selected and set in place. It fits weil "
on its bed but what will happen when you-

build on it? Obviously, it would ‘be difficult to

. span B and its néighbor to-the right. There

must be a better choice. C is slightly more
desirable. One could span it and its néighbor
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with-a small triangular ﬁl"i'c'e"r\-emé‘-a one longish "

- stone having a slightly concave base. But ex-

perience has taught that concave stones are
not easy to find so the search continues. If a

better stone cannot be found one can beg the .

question with a piece like D. Stone D at least
creates the sitution whereby one merely needs

to find another small stone to place on top of

it. Or persistance may locate E or F, Either
choice prepares sound bedding for the next
course. Stone E sets up a bed for a piece with a

,lmear base, while F creates with its neighbor a
: cradle~shaped bed in which to lay a stone with

a convex base. By now it goes without saying

that the'tops of these stones must be flat-sur-

faced. - P
As you gain experience you'will begin to
notice that in any pile some shapes are more
prevalent than others. Some stone is predom-'
inantly flat and square. Other may be round-

. ish, with convex surfaces. Very little stone will

ark
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have concave surfaces. It is - wise to check,
through a pile before starting to build, noting

the predominant shapes. After that, one can
arrange to build spaces which -use’ these

shapes, avoiding building spaces which

thereby be fasterand easier.

" demand hard to find shapes Bu11d1ng will
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The third question is an aesthetic exten?
sion of question two. It asks whether the face

- of the stone to be laid Jooks -good where it is
~ placed. The answer is entirely personal but-we
can discuss the process by which your answer

may be reacheg.
Take another specific situation in which a

~ section of a wall under construction resembles -

this drawing. A stone to fill space A must be

found. How do you Jock for this-particular . -

- shape? Fix in your mind a geometric figure

approximating its form. For space A one
might picture a pjece having a face with a
'V-shaped or rounded base and sides that ang-
le out. The top edge of the face must line up

with one of its neighbdring stones but its -
shape need not be clearly defined. In other .

words, £nvision a stone with a sem1-c1rcular

" “face. -
—~

.Next, go to the pile to look for stones w1th

: facbs having the simple shape you envision.
Yor first option may resmble stone B. It

seats firmly and its top lines up well with its
neighbor's to the left, but there are large spa-
ces on either side between it and its neighbors.

To be structurally sound thesa spates would

have to be filled with smali, thin stones, '];he .

decision tpdise B will be an aesthetic'one.
_Suppose Bis rejected and stane C is located. It
fits snuggly against its neighbors but leaves- a8,
‘gap beneath. This gap could be filled with a -
trlangular chinker and the wall would remain
strong. Abetter choice might be té use stone
D in combinatian with a filler piece or stone
E. Some masons may find both these solu-
_tions unacceptable. Stone D would be rejec-
ted because it calls for a filler stone, and E

\ wowld be refused because it is basically round
‘and leaves ]arge triangular gaps at the ]omts

The choice is the individual mason'’s.
/ Perhaps you are feeling at this point that

hete ought to be a surer way to select indivi-
g

/dua) stones rather than by stumblin g around
/ a pile, randomly searching. There isn’t. All
one can do to make the job easier is to sort
stone- for its general size and shape. Then at

&
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" least it will not be necessary to scrutinize each
stone every time. Take comfort in the fact that

as your stonema3on’s eye gets keener, the time

spent searching for a particular shape 0_Ehelts _

shorter.
" When first starting to build with stone it

will probably tax your patience to find one
 stone to fit a particular space.,But as experi-

ence is gained you will w piece you lay
to fit the overall pattern of thg work. At this
point the final question is asked and answered

“and-your style develops. "

- Tq clarify the question we will probe an-
other example. Hereis a partlally built wall in

which the mason has set up a regilar pattern
“using a distinctive.style. Whether the reader

prefers this style or not is'irrelevant. The next
move is to fill space A and there ar¢’a number
of ways to do it. A few alternatives are shown.
Which of these four do you think best fits the

_style so far determined? Which alternative

. would you select,if you were building this

_ walt®There will, of course, be no precise ans-
wer to this question. The purpose of asking it

is only to show that there is more to laying
stone than merely finding a plece which ﬁts

thﬁpace. ‘
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Stone masonry can be as sophisticated or

as simple as one cares.to make it. Some mas-
ons choose not to plan ahead at all. They just
let the stones fall where they may, allowing a

&
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natural pattern to.emerge. Others get satis-
- faction from creating well thought-out de-

signs in which the shape of every stone laid is a

conscious decision. . -




T . bad -

There is one aspect of sfone masonry re-
quiring particularly careful forethought: the
finishing or capping of the top of a wall. Gen-
erally, the goal is to make the top of a wall
level or reasonably flat. There are, héwever,
numerous exceptions to-this goal. As the top
*of a wall is approached, the mason should
think about capstones and prepare for their
positioning ahead of time. Too often the style

of an otherwise well built, handsome wall is™ - g
disrupted because arrival at the top seems to -

have taken the mason by surprise. The main
body of the work may be made of fairly large,

angular stone but'then, abruptly, at the top of

* a wall one-finds a row of thin, flat pieces ob-
viously placed there only»as an aﬁerthought to
level the walt: ‘.How ‘much better it would have

S,

The art of fitting stone is the great intan-
gible of sione masonry. It is that aspect which
differentiates one mason from another. The

beenifthe mason had thought ahead and™-.._ _suggestions given above will hopefully make it

taken the time to use the same sizes, shapes
and style throughout the work. A wall should
end effortiessiy. Masons generally agree that
stonework can be judged by how it is capped.

easier to get started in this work. But words
and even pictures do not substitute for experi-
ence. The only way tolearn to fit stone is to do
it.

-1
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.""‘--.\Suppose, however, that when building you -
_cannot find a stone to fit a particular space. If

e

Until now discussion has been about ston\\
it

_in its- ‘naturat form = the way you will find

wﬁnata.l@ﬂfrom a field or qua:% The pre-
viousThapter about fitting ston€ bore thé as-
-sumption that soirewhere in a pile of stone
would be a suitable piece to fill any_ space.

you are attempting a specific design it is likely ’

that this will occur. The choice then is be-
tween hunting more stone or shaplng that on
hantf """ . -

“Many ownet- ‘builders are reluctant to try
‘to'shape stone. Some do not want to 1ntrude

> avoid this skill because -appears tobe slow,
tediofiswork. Shaping-stone is slow and tedi-
ous, especially when one is first learning. It

_ breaks the rhythm‘\g_;?atqd by placmg stone
*, upon stone without lnterrﬁbtlon b
As experience is gained, howéver, shaping .

becor‘nes aninyaluabletechnique for the solu-
tion. to problems of laying stone. Once adept

with a stone hammer it can become routine ™

._'\

-

'%W%l forms of the ‘material they are *
- % using, ﬁﬂhthﬂih . beginning masons - -’

,b

. for the mason to knock off rough edges from'
nearly every stone handled before putting it in
“place. In fact, shaping is often tore efﬁc1ent

than wandering about a pile in search of suit-
able pieces which may not be there. Shaping

- stone-also gives the mason.a new element of
control over his wor
~ To learti to trim stone cessary to

e
pé?:nme acquainted with it in a%:lif’ferent way

"than previously experiencetl. Of course, you

still pay close attention to shape but now the

factors of texture, grain and hardness become- )

major considerations.

¥ Pick up a stone and take another look at.---.-"'.:
At Is it solid or does it have a crack ru ing

through it? Does it feel hard and depse’or is it
soft and sandy in consistendy? Dboes it-have

grain, like Wood, aleng which it is likely to
~ split or is it homogens

-in, character, like
soap? These are quahtlcs which’must be no-

ticed before one attempts to break stone. As ..

will be quickly realized, one cannot work
stone contrary to its natural inclination. One
has tg learn-to break it in the dlrectlon it tends
to 5:}1}\

* 3
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Quarries and large construction compa-
nies use special diamond-tipped saws and hy-
draulic splitters to shape building stone. The
3 owner-builder will not have such tools and
- Gper.ust use hammers and chisels for this work.
7 Themostcommonly used tool for shaping

stone is the stone hammer. These hammers

come in three sizes and each has its purpose.
= Theeight-pound, long handled sledge is used

hammnter has a shorter handle, twelve to four-
-teen inches in length, This is the utility'ham-
mer which is used for chipping most stone. -
Finally there is the still smaller éne-and-a-
half-pound stone hammer. It is used for chip-
ping and shaping small pieces or for trimming
the edges of flat stone.




These hammers are each-shaped similar-
ly. They have a flat face which is square-edged
and the head tapers to a wedge-shape. It is a
good idea to wrap ftiction tape or, better yet,
wire around the handle where it joins the
head. This will protect it if you miss and strike
the stone with the handle. Stone batters metal
but it destroys wood."

Mbst stone chipping is done with-the

square edge of the hammer's flat face. Notice
that'the term ‘“‘chipping”, not breaking or
splitting, is used. Stone shaping is necéssarily

‘a gradual process. Rarely does one break
‘stone into a prescribed shape with one clean,
‘sharp.blow. Usually, struck in this manner it~

breaks in the wrong place.. o




"The correct method for shaping stoneisto | ., «

* gradually knock chips off its edge untii it is !_
whittled down to a desired form. Suppose a |
wall is being built and a space is to be filled, :
but no stone on hand seems to fit. One piece, .
however, comes close to the desired shape if
one corner can be removed. Before you chip
this stone examine it. Is it solid? Determine if
there are cracks-in strategic places. Cracks
mark what will be the initial breaking point. *

- Does the stone exhibit a grain? The job will be
. ‘easy if it bréaks along the grain but trouble-
some if one tries to wotk against the grain.

Finally, try to judge ‘how much work it will be

to remove this corner. I[fthe stone is composed

_ of granite it may be necessary to hammer for
some time before it yields. If it is sandstone
. the corner should easily break. With this par-
ticular stone the corner is fairly thin. Usinggy
/the four- -pound hammer the mason’s effort
* “should not be extreme or shattermg may re-
" sult. :

- The secret of successful chipping is pa-

of ‘tience. Donot start by hitting the stone at the

place you want it to be severed. If this is done=..___
it may break elsewhere. Place the stone in-a *.
bed of sand, on your knee or hold it in your
hand if it is light enough. It is wise to wear

. safety glasses while chipping fo protect your
eyes from flying slivers. For good measure,,
close your eyes as-the-hammer strikes. Using

1 o ' ) the edge on the flat end of the hammer break
4r ' _ away,small pieces from the edge of the stone.
i;?':; k_T g_l,O);etDa W o Graduﬂf?, ~one will get a feel for how niuch to

break at one time. Chip. the stone working ¢

toward the desired shape any a masan i
_ formed a sione te-a usupble shape only to take
_one additional hlt - Breaking it in the wrong

place apd ruining ; the work: Shaping stone is
anuch like playing Black Jack.

Oncéone becomes experienced with shap-

ing stone it will be easiet to chip it to specifica- . .

tion. A mason becomes sensitive to how hard ™ .

a stone can be struck without smacking it to

bits. One also becomes aware that breaking -
. _stoneis anaudial and tactile aswell as a vigual . _-

1
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experience. When you chipr-stone. the sound As it is held m the hand and strutk with tﬁé
of the hammer striking it changes from a hammer one may often determine by touch
sharp ring to a dull thud as the crack forms. the way a stone will break.

=
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The stone hammer can be used in other
ways. Althiough it appears to be a simple tool
each of the hammer's separate parts has a
specific use. If stone is to be broken randomly
into smaller pieces, use the full face of the
hammer to achieve the greatest impact. The
wedge end of the hammer is used to give a
more specific and concentrated blow. The
wedge is especially useful for splitting stone
along its grain, much as one splits wood.

The stone hammer is the mason’s most
useful shaping tool but is not easy to find in a
retail store. Most neighborhood hardware
stores do no:l't carry this tool, nor do many
building supply Kouses. Write to Owner-
Builder Publications for your free copy of our
masonry tool catalog. Brick hammers, mash
hammers and sledge hammers are fairly use-
ful substitutes but it is best to use the tool
designed for the job. '
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- The stone hammer is the only tdol needed
to shape ninety percent of the stone a mason

~uses. It is the only shaping tool that a begin-
—ning mason must purchase. However, there

are other tools that increase accuracy or come
in handy for special.circumstances. For in-
stance, there are a variety of chisels useful
‘when the hammer is not.

e f

‘Suppose it is necessary to flatten the

rounded top of a stone to provide a better

. surface pn which tolay another stone. A ham-
. mer is mainly useful.for breaking edges and

‘not for working the surface of stone. A better
choice of tool for this particular work would
be a chisel. One type of stone-cutting chisel
has a pointed end, called a point. This tool
concentiates the force of its impact in a small

-area when smoothing surfaces. The fact that

its impact is concentrated allows one to exert
" extra force in one place without concern for

~ breakage elsewhere. When shaping hard

stone, like granite, a point is about the only

tool that will pr0v1de enough meact to be ef-

fective. .

*
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For’ smoothing softer stone the familiar
cold chisel may provide the quickest results. It
- has a wider cutting surface but not the con-
centrated impact of a point. These chisels are
useful for splitting stone along its grain. Both
points and chiséls comeé-in a vatiety of sizes .
:and can be ordered through a masonry cata-
log. It is wise to own two or three of each for
_they dull quickly.

Donot use the stone harnrner to strike
these chisels. Use a three-pound mash ham-
‘mert for better control. When hitting the chisel -
with this hammer it is tempting to use as
much force as possible. However, beyond a
* certain point hitting the chisel harder doés not
break stone better, it just dulls the chisel. It is
best to proceed slowly and deliberately. .

The metal of your tools is soft and flexible
~ compared to stone which is hard and brittle,
The brittleness of stone facilitates breakmg it
with metal but its hardness eventually dulls .
tools. The duller a tool the faster it contmues
to dull. A dull tool requires more force to do
the same amount of work as a‘sharp tool. It is
impottant. to keep your stone-shaping tools .
sharp. However, a fine edge, like that lioned
.for.awood chlsel is too fragile for masonry and R
will collapse with the first impact. '

who want to do very accurate work: Toothed
chisels are a combination of a’ point and-a

-wedge-shaped chisel. With this tool stone may
be cut into aimost-any shape desired. Its fine _
teeth make it a fairly delicate tool so that its
use should be restricted to soft material like
‘,{,sandstone !1mestone or marble. Thesg tools
‘are difficult to sharpen and granite will dull
. their teeth lmmedlately When.a toothed chi- ©
~ selis used one joins the ranks of soulptors and
stone carvers.

~-Thereis one other useful hammer called a
.. bush hammer }:nown to some masons as a
catlin hammer. Itlooks like a meat tenderlzer
and is used i relatlve]y the same manner.
Thisis th;é}oo' to use when smoothing curved,
lrrcgular or jagged surfaces. However, like.

There are other shaping tools for those
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the toothéd chisel it i a delicate to’ol.a-nd

should only be used to work soft stone. /
The extent to which stone is-shaped is a
matter of personal style. In this chapter,
shaping stone has been presented largely as a
utilitarian skill learned in order to make stone
laying faster and easier. But some masons de-
“welop into skilled artisans who cut individual-

stones farbeyond the utilitarian necessity. At
this point stone-shaping -becomes an art in |

itself. s
< Some builders prefer to keep stone: in its
naturabform the form in which they ﬁnd it.
'But how does it evolve to this form? Creek
stone is shaped. by water; fieldstone i§'subtly
changed by earth and air and quarrled itone
is blasted from rocky mountain 51des By the
same token can’t the hammet and chlsel be
thought of as véhicles of stlll another natural
process?. ..

a
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Since stone construction was first used
there has been one major problem. to fit
stones sufficiently tight that wind, water or
smoke may not pass through them. Without
solving this problem the use of stone as a
buitding material would be severely limited.
What value is a shelter that does not prevent
the entry of wind and rain or a chimney that
will not contain smoke? )

" Tosolve this problem masons began using
various plastic substances to fill the gaps be-
tween stones. Clay was a popular choice be-
cause it could be easily obtained. [t was mixed
with water to achieve a plastic state and
smeared between stones. Clay will conform to

gaps between stones and dries semi-hard. It is
not permangnt, however. It everttually washes
away or fla
tures built with clay mortar need constang re-
chinKing. )

Eventually, mcn:tar made of litne and sand "
was discoveTed and used. This mortar was a
great improvement for it better withstood the.
action of watérand wind. There are stone
structures standing today with their okiginal
lime mortar still intact. This mortar is, how-
ever, not entirely resistant to water. It even-
tually washes away or creates dust because of
its tendency to crumble.
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.rhortar problem was solved. Portland cement

" made with portland cément set up almost as

.tural material. Because of its compressive

‘to the practice of stone masonry we will ob-
sel;ve a @mmon building situation to see how.

.laidone atop another. When the upper one is

-

It was not until the invention -of portland.
cement, about a hundred years ago, that the

is-mixed with sand and water to form a per-
manent mortar. It sets hard, will not rapidly
decompose and bears tremendous weight.'On
the other hand it is brittle, will not withstand
bending, vibration or impact and is not water-.
proof. v

The invention of portland cement
changgd the character of stone masonry. Fil-
ling gaps between stones was no longer a
problem. Furthermore, the fact that mortar

hard as stone enabled it to be used as a struc-

strength poriland cement mortar wﬂl support
the weight of stone.
To lllusgrate what portland cement meant

the introduction of portland cement mortar
affects it. Suppose you have two stones to be

placed on its bed it does not sit solidly; it wob-
bles. Tosolve this problem slipa shim where it -
w111 stiffen the arrangement,

If these two stones wers, part of a wall or
chirﬁney the remaining air };@ces and cracks
‘would have to be filled. I you were using clay
or lime mortar it would be trowgled around
hxm before stone was, lald ont

ht becaus‘e the upﬁer stone
t all points. Stones in dry

¥ N,




even possible to lay such a thick bed of mortar,

that stones do not touch at any point.
Portland cement mortar fills the gaps be-

tween and permits a solid, stable fit of one

stone on another. It is important, however, to*’

learn what this mortar will not do. It will not
bind stones together. Mortar is not glue and
the bond between two stones is not strorg.
Even after the mortar has fully set it is often
easy to pick the top stone off the bottom one.

- _This meansthat portland cement mortar can-

not be relied on to defy gravity.A pier built
like the one shown will be unstable - even
though the stones are mortared.

L)D%‘c-&blax
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The strength of poxtiand cement mortar

can save a person ‘much time and gffort when

"bui . Here are cross sections of two foun-

dation walls. One was built dry and\the other

with portland cement mortar. From the front.

these walls loak identical aithough they were

" bujlt ﬂrfferently\The wall above was built by

. thedrywall method. Each stone was caréfully

- selected, placed and shimmed. This wall is
strong, stable and durable. ‘ \

The bottom wall was built against tempc—
rary backing. Identical stone was laid without"
mortar in the face of this wall to achieve a dry
W?.ll effect. The r%sit of ths wall, however, was
built with mortared rubble packed behind the
face stone. This wall is as strong as the dry
wall, thinner, used less material and was
"quicker to build. It does not, however, have

the same integrity or craftsmanship of a dry
-wall.

Built with th& aid of mortar, all the stone
in the above example is laid in accordance
with the two rules of stone masonry. As long
as the principal structural material is stone
these rules must be followed. Although port-
land cement mortar is strong it cannot dccom-
plish what gravity does not allow,
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Look at the cross section of this founda-

_ tion_wall. Here mortar is used purposely to

circumvent gravity. None of the stone in this

wall is laid in compliance with the structural
rules of masonry. In fact, none of the-stone is

——_this wall is structural. If is mortar alone that

holds this wall together, nat stone. Without

mortar the stonework would collapse. |
Walls like this are found everywhere. The)T

are not stone but rather concrete walls with

pieces of stone stuck in for decoration. If built

well a concrete wall will last a long time. You

will, however, often find these walls in various.
‘stages of deterioration: Inasmuch as face
_stones are merely embedded in mortar and do

not support one another they often loosen and
fall out, leaving holiow spaces. It is tempting
and easy to misuse partland cement mortar
when building with storie., It must be used

.with dlscretlon.




Tobuild properly with this y nortarone ©  is. when the chemical process is completed.
must understand How it works. /Portlant ce- and the cement-water mix has propetly com-
ment is a powdery mixture of g psﬁm, llme * bined it becomes solid. This process takes
and clay that-has been fired. W Mater is place more rapidly when weather is warm but
added to this mix achemical reaction startsin ~ more efficiently when it is cosler. Water is
which the various elements ombine into a  oftensprayed over the work for concrete must
homogeneous mass., In this process cement not be allowed to dry before the I‘C‘EELIQQ_JS«
coats the particles of sand with which it is complete. This is why curing-cement must be
smixed, binding them to creat¢ mortar. If you kept damp for SE\geral days. .o oI
wish to make concrete, add gravel which will Freezing ‘temperatures-talt thls chemical
be coated by the sand-cement mixture. The— - reaction by turning the water in mortar to ice.
gravel mixture may in turm coat-larger stone Cement shouid not be used when there | is dan-
added for fill. The portiand cement is the  ger of freezing. Also too much water dilutes
binding agent while the aggregate adds mortar and again prevents proper setting.
strength. The wetter your mix, the weaker the concrete.

Portland cement does not dry; it sets. That Rain will wash wet cement out of sand Once

e e . -




" you understand these basic facts abéqf _port~

land cement you can bett nttal its.use.
o There are er of different propor-
ti I mortar.. Bamcaﬂy, they all use the

_tatio of one-part portland. cement «to three-

W Some masons prefer to add’
—.——7 Tittle lime or fireclay, giving the mortar a

stickier, more plastic constistency, You will

. determine the mix appropriate to your style.

Mortar can be mixed in a wheelbarrow,

.martar bex or cement mixer. If you mix man-

ua’dyﬁowoidha'ckxtf‘iﬁ"‘? is wise to pur-
chase a mason’s hoe, the type Wlth holes in its
blade. A mixer saves ever more time and
effort, First add dry ingredients and mix them
t.horou ghly. Then add water- as: *needéd Mor-

- e

e

_ . o
-tar should be fitm yet plastic. It'is very easy to

add too much water. At one moment the mix -
may seerm quite dry, but with the addition of a
little water it may suddenly become thin and

cunny. If this should happen you-must, ‘add

more sand and cement.
The ease of - handling mortar depends on

' its consistency. If it is too dry it will be hard to

spread and will not stick to stone surfages. If
meostar istoo wet jt will not support the weight -
ofstone. It-will also tend to run over the face of
the wall, creating a méssy appearance. Once
you have worked with a satisfactory batch of
mortar, called “mud” by masgss, you will
understand its advantages an become parfl-
cular about mixing.

E3
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The procedure for building a mortared
wall follows: Selert the stone you are going to
use in a pdﬂlcular space Do any shaping or .

'cleamng that is necessary-to satisfy yourself
y.to lay in place

that the stone is entlrely ready
Only after the stone is ready dé+yor

down {spread) a bed of mud (mortar) in the
space. !

Mixed mortar is most conveniently stored
for use in a wheelbarrow or mortar tub. Ply-
wood mortar boards tend to dry mortar too
quickly, and it is hard to dip a trowel into a

bucket. To handle mortar you will use a tro-

welthat tooks like one of those illustrated
hete. Stonemason’s trowels tend to be shorter
and rounder than bricklayers’. Smaller tro-
~ wels may also come in handy for packing mor-
tar into crevices Impossible to reach with big-
ger trowels. - . °
Apply mortar with your hands as little as
- possible. Mortar ingredients irritate and dry

out one's skin, creating painful cracks. The -

a‘brasivgness of-sand can rub skil;' from the
_ tipsof one's fingers. Some people say they get
" a better feel for their work by applying and

removing mortar with their hands. If that is

true for you wear a pair of rubber gloves.

a
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‘When you trowel mortar_use only as much

“as necessary to provide the bed with sufficient
covering.. Too much mortar will only squish .

out and over the stone face. Do not trowel
smooth the mortar: let the stone mash it
down. In this way gaps will more cettainly be
filled. Once a stone is laid in place try not to
move it. Any movement will weaken the bond
between stone, and mortar.  Also-taking up
"stone creates a cement-staining mess, After a
stone has been placed in the bed of martar
- clean off the excess oozing from joints. Some
mortar may have to be pushed into unfilled-

spaces between stones while also filling verti-

cal joints.

T
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_From the moment you lay a stone in igs bed
mortar begins to harden at an accelgrating
rate. The stone absetbs water from thie mud,
causing it to dry out. Eventually, chconsis—
tency will changge from wet and plastic to dry
and granular but not yet hard. Qn hot days
this may occur in an hour or lesy’ On cooler,
wetter days it may take ovemigh . When mor-
tar reaclqes this granular state i is réady to.be
finished or pointed. =

The neatness with which/mortar joints are
finished can miake the diffgrence between an
amateur or a professtona;g ooking wall! If the

joints are smeared and skppy then the whole
wall looks that way, no/matter how ivell the
stone is laid. On the other hand, a }wall ‘with

neatly dressed joints vgﬂl look trim E;‘gen when
' there are large gaps between stones.

Mortar joints can bg finished in a variety

of ways. One method employs no yisible mor-

tar. This is achieved when stone is1aid dry and
is backfilled with mortar. If stone is tight mor-
tar will not ooze'to the front of the wall. When
it does, excess mud can be trimmed’away.
Many people, however, prefer the more
substantial appearance of walls with visible
mortar joints. The dry wall look hé}s been cri-
ticized for its deep crevices that contain freez-
able moisture, dirt-and insects. Of the many

. ways to, finish exposed mortar, the simplest ,
_involves waltmg until it has taken on a granuy-
lar texture. It is then scratched and brushed

until the joint is recessed. This creates a dBSI-
rable shadow effect around each sjone, en~
hancing its character. c

The two tools you will use for this_gpera-
tion are the long, thin poifiting trowel and the
stiff-bristled brush. There is no brush made

: spct:lﬁcally for this purpose, but the brushes ,

sold in auto supply stores for cleaning engine

partswork well. Wait untii the mertar has set -
. up sufficiently, and then use the pointing tro-

wel to scratch excess mortar from between the
stones to a desirable depth. How deep de-
pends on your taste. Some masons prefer
mortar joints that are deeply recessed while
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others bring mbrtar to the face of the wall.
The brush can be used after the trowel to
smooth mortar and give it an even texture.
Another way to finish mortar joints is seen
: more in formal architecture than in owner-
" built homes. Here, joints are finished so that
they extend beyvond the surface of the stones,
outlining each to give them a precise, framed
look. This method requ1res much sklll :mﬂ/
practice. Work attempted in this sLyl’e looks~
sloppy when done with the w1png/toqls. Ma-
- sonry contractors who offer this style general-
ly have a separate pointing tcrew who com- .’
mence Work when ‘stone laying is finished..
These joints are applied with a special tool
and use a rich mix-of mortar containing addi-
tional e%;ent.

e ,
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There are numerous v:i'riationlis of these
methods- for finishing mortar joints. Some
builders prefer to accentuate mortar while
others'conceal it. There is a technique in
‘which the mason smooths mortar across the
. - surface of a wall, virtually hiding the face of

!some stone. Still another approach allows

/ mortar to squeeze out between stones, record-

~ ' ing its former plastic state as it hardens. You
may discover yet another style of your own.
Once the wall is finished, the jOin‘.ts)point-

ed and the mortar set and well cured, it is like-

. ly that faces of the stone will be smeared with

-




excess mortar. Pieces of mortar '_ef':ln be .
cleaned away with a hammer or trowelibut thé’
stains and smears must be chemically re-
moved. Mortar stains are cleaned from stone
with a solutién of muriatic (hydrochl'ori}:) acid
and water. The acid can be bought at abuild- .
ing supply store. When you get it the acid will -
be full sirength. It should be diluted with
_water; one part acid and up to seven parts-..
water. The proportiond dgpends on the jobyou
have to do: When acid is applied to morar
smears it dissolves the lime, disintegrating the
‘cement. This acid will not, however, decom-
pose the surface of most stone. Apply the acid
with a 1ong-handled scrub brush Keep your
skin and eyes well protected becallse this acid
is extremely caustic. It will also destroy cloth- ..
ing. | PR .
 Wash the wall thoroughly to clean off any
dirt and prevent streaking. Then apply the
acid solution. When.the acid bites into ce-
ment it fizzes and bubbles in a dramatic dis-
- play of'its potency. Allow it to remain on the
surface several minutes and then rinse it with
clean water. If cement stains are still visible
try a stronger mix. The acid, of course, dis-
+ &olves the surface of mortar joints as well as -
the mortar smeared on the face of stone, but it
does not harm-the structure of the wall.

© Stronger mixes tend to antique mortar joints,
making them pitted.

-Most masonry done by an owner-builder
requires mortar. The introduction of portland |
cement mortar has changed stonework con-
siderably over the past century. Stone is now
used in ways that were previously impractical.
Both stone-faced and stone-formed walls were
unknown before the advent of portland .ce-
ment. When using portland cement, however,
the owner-bujlder must be careful not to over-
estimate its ability to bind stone. Eike other
types of mortar portland cement al$o! ideteno—
rates faster than stone, therefore the; primary
structural element of a masonry wa{l should”
bestone itself. The role of mortar is mainly to
filf gaps. "













Until recently all stone masonry was laid
masonry. The pyramids. the cathedrals of
Europe and the stone barns of America were
all built this way - {he most obvious, direct
and simplest method of construction. Using
this approach, the builder needs only the aid.
of afew basic leveling tools when placing
stone upon stone to create a solid wall. Yet the
very simplicity of this method alse means that
it requires much patience, care and skill. Un-
like other methods of laying stone, the mason
does not have the aid of an existing wall a-
gainst which to build nor does a form hold the
stone in place until the mortar sets up.-The
owner-builder who selects this approach must
rely completely on the way he places stone for
the strength and form of the wall,

The skill and cdre required by this method
should not discourage the owner-builder from
using it. The very simplicity of laid stone ma-
sonry makes it a natural process for a person
oflimited experience. The primary resources
required are time and patience.

Laid stone construction can be used for
many- types of structures: fireplaces. chim-
neys and foundation walls, to mention a few.
This chapter wlll tocus on building walls for a
stone house to illustrate the basic elements of
this method. Constructing house walls poses 2
number of considerations. Before starting to
build; much planning néeds to be done, Ques-
tions about the wall’s size, thickness, insula-
tion and the placement ot windows and doors
must be answered. '




. cessary.

Dimensions

‘How high can a wall be? How thick need it
be? These are questions whose answers are
subject to a number of variables such as the
design of the house, the quality of the stone o

" and the skill of the mason. Some houses de-

mand more from a stone wall than others. For

“ example, a house with a shed roof needs only
- . vertical support. A house with a gable roof,” .

however, puts outward pressure on walls and
requires more lateral strength.

The quality of the stone used is also a con-
sideration when planning a wall. One built :
with flat, square stone will be stronger than a '
wall built with rounder stone. Finally, the
skilt of the mason is a variable. The way sfone
is laid determines the mtegrlty of the wall.

Questions of convenience are equajly_ im-
portant when you consider building a stone_.

“wall. You will find that most owner-built

stone housés are one story. This is not because

" two-story walls would not be strong enough,— I'I

but the work and difficulty of laying stone
increases proportionally w1th their height.
Scaffolding has to be erectéd and stone and
mortar carried: higher. In addition, the wall

* must, be constructed thicker at"the base to ~ -~
-accomodate the greater height.

How thick should a wall be? In general, a
one story wall must be about a foot'thick. If it

is two stories, high its thickness needs to be'!

jncreased to sixteen inches while the second ".'
"story wall maybe onlytwelve inches. This sug-- .
“gestion is once again subject to many vafia-
bles. For mstance, it may be that the size of
the available stone in your area will make it-
difficult to build a double-faced wall Jusf‘
twelve inches thick. It may prove easier to T
bulld a-one story wall a full sixteen inches
thick-even though this is not structurally ne-
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The insulation of walls is an important

. consideration when designing a house. The
reader may be surprised to learn that a solid.. = !
sixteen-inch stone\wall provides only one-
tenth the insulative \yalue of a wood-framed
wall containing three-and-a-half inches of
fiberglass batt insulation=Increasing the
thickness of a stone wall, without adding
other materials, will not improve its insulative
value appreciably. One reason for this is the
high thermal conductivity of\the uninterrup-
ted mass of stone and mortar. Another reason
involves the relatively porous quality of stone
and mortar which- allows the penetration of
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moisture, b inging with it the heat of summer’
am of winter. Thé opposite effect/ls

--"also true; ipterior heat will escape outward

e

through walls with comparative, ease. This -
means that, if one is planning“a house wit :
exterior stone walls, extra p/ro\rlsmns be
made for insulation. T '
There are a number of

_ insulating quality of:

Sto 1ncrease the
$tone wall. The sim-"

plest way is to-include a dead air space be - pleted, these stnpsare used as nailers for

tween the two faces of the wall.

: This air space.
-~ will impede the movement of h;at{;?:old

o

%

through it. Another method is to use poly-
“ethylene film (plastic sheeting) in this wall
space. It excludes all mositure but still allows -

thermal conductivity. A more effective meth- -

~od, offering protection against mmst;ure and
thermal effects, includes the use of a sheetof -

Y p,Ole_&thane foam between the two faces. A -

“~two-inch sheet of this material will insulate
almost as well as three-and-a-half. mches of

o flberg]ass battmg

These will be expl;fe(d.!ﬂ‘t/er One addltlQ?«V
method ofinsul g asolid wall doés:fiot

- woodep fufring strips are laid in- the mortar in

ating metkh

All these i
5T dividing the

ods /ar\reihe dls S ¥
%all" thereby’ de-

wiys to tie the two halves ‘of awall together.

rompgomlse < integrity. With this approach

t):u:‘i’/~ terior side. After the. will has been corn-

phneling intetior surfaces. Fiberglass. insula-
tion may be installed between the stone and
paneling. This method is effective but has its
~ disadvantages. It covers the intetior stone sur-

- faces with other mafrial arnd .creates. addi- .
tional work. It would-bejust as easy, or easier,
~ tdbuild a; stud wall first and face it with stone
atet. Extra care must be taken th at the interi-

. or wall is built flat and stralght that furring
strips are placed on a plane with one another -
and that they are well anchored by nail heads

: protrudlng mto the mottar
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The builder may also want to 1nclude elec-

tricity and plumbmg in stohe walls. This is not
easy and ¢an often be avmded by using interi-
or wood-framed walls to accomudate these
needs. Qutlets can also be installed in floors
rather thanin walls. If it is ‘necessary to have
outlets, switches or plumbing fixtures install-
ed in a stone wall, it looks better to have them
built into the wall rather than attached to it
afterward. . ‘

All wiring in a stone wall must be protect-

£
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Wiring & Plumbing

ed by electrical conduit as mortar deteriorates
~#other types of "insulative covering. The:

conduit and outlet boxes can be built into.the
wall and wires may be laced in afterwards.
This should be planned ahead of time.
Water pipes, both copper and plastic, can
be mortared into a wall. When assembling
these pipes it is prudent to test their couplings
,beforehand since, once they are embedded in

‘wall, a leak will be virtually impossible to

repair. S




'.El:her- F:u:l:o.rs'

Several other details of a stone' wall must

be planned ahead of time. The size and shape -

of doors and windows should be decided and
- their place in the wall determined, prior to

‘construction. Although changes ¢an be made -

later it helps to hdve some idea of their
placement. :

Be sure to plan how floor joists and rafters
will be attached. to the wall. If a stone wall
meets a framed wall, how will they be ]omed"
Such problems can often.be solved by setting
wooden nailing blocks into the mortar at pre-
determined places. Sometimes studs are set in
mortar where the stone wall joins the wooden-
wall, Cabinets and shelves can also be‘attach-

ed to masonry by naiiing them to similarly -
set-in blocks. .
Wood in contact with ‘asgnry should be

-treated with preservative. Mason_ry attracts
" moisture and tends to rot the wood it sur-
rounds. Wooden blocks may be attached to

the wall with.nails which embed themselves in

'tHe mortar. Without this insurance the wood -
~ may shrink and pull out of the masonry.

A more effective way of attachmg wood tb

~ masonry is to sink bolts in wet ' mortar. Wood

is then drilled and fastened in place after .

" mortaris set. This-is only necessary, however,

‘where the joint is likely to undergo stress. An -
example of where bolts may be used is whena

wooden plate is attached to the top of a ma-

sonry wall to accommodate the na1l1ng of

rafters.
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Once the wall is well planned the next step
is to prepare the site for building. In this sec-
tion there 1S no mention of laying out the
house because it is adequately covered by
most house building manuals. x
" Before the stone wall can’'be built an
adequate footing must be prepared to support
it. To understand the necessity for a footing
one has only to look at Zcracked wall or tilting
chimney that were built directly on the
ground. If a footing is not used and the base

‘stones lie immediately on the surface, several
- things may happen. If the soil is soft or unsta-

ble. it may in time sink under the weight of the
wall. Often roots and other organic matter
beneath the wall will rot, allowing the ground
to give way in a partlcular spot even more
damagingto the wall. Running water can
wash ground right out from under a wall. And
even if the ground is solid, it still may heave
with freezing.

To avoid these potential disasters dig a
trench. It must go below most organit matter
and top soil into solid ground. It must also
extend below freezing depth. In seuthern and
western regions of the United States this
depthis only a foot. H.owever the northern
states need trenches four or five feet'deep to
get below the frost lite. To deterinine the
depth of the frostYine in your area, consult a
local builder. _ _

" Theterm“footing” i$ very appropriate.:A
well made footing supports a wall, distribut-

. ing it$ weight over, an area greater than the -

wall's base — just as our feet support our
legs Generally ‘the\ footing should be half-
\again as wide as ‘the wall. Exact dimensions
‘depend on the stability of the soil.

~ When digging the trench for a footing,
keep the sides smooth and regular. Cut back
all protrudmg roots. The base should be flat
and'smooth. A footing.with a wedge-shaped
or rounded bottom wili smk more teadily than
a flat one. Be sure to remove all loose dirt from

thetrench. Do not attempt to pack it down for

you will not be able to compress it adequately. -
. . b . .




Alwgys dig down to' solid, undlsturbed
ground. If you are working in an area that has
been recently filled, dig below the fill dirt to
solid earth, even if the resuiting trench has to
be very deep. It takes years for filled areas to
settle enough to support the weight of a wall.

Fodtings are usually made of poured con-
crete but thisis not always necessary The
advantage of concrete is that- it provides solid
continuous support for the wall. If one digs to
bed rock ot hard ground, a solid concrete
footing is not required. One can immediately

begin building with stone and mortar on these .,

surfaces. _
Howevér, if you do not hit solid ground or

rock. the support provided by a concrete -

footing is mandatory for stabilizing the wall.

The thickness of poured conerete footing -
should be from eight to twelve mc_%is for a.

stone wall and evemthlcker for a ¢himney.
Sometimes where the ground i§ exceptionally
soft or saturated with water, it may be neces-
sary to reinforce the conctete with reinforcing
tods. The steel gives concrete a tensile
strength that.it does not ordinarily have.
Once you have dug the trench, measure it

so that you can cletermme the amoynt of

concrete needed. If it is over two cublcl&rards.
consider having ready-mix concrete delivered
in atruck. Mixing is slow, exhausting work. It
takes a person the better part of a day to mix
ang pour two cubic yards., With a truck of
ready-mix the job can be completed in half an
" hour. Depending on the distance the truck
‘as to travel to reach the site, it may not cost
appreciably more for ready-mix than for the

raw materials you would have to mix yourSelf '

If feady-mix is used, make sure that the
access road to the site is in passable condition.
Make certain thetruck can be driven close to

the footing trench. It is easier if the truck can’

back to the site so that concrete may be
‘poured directly into the trench. If this is not
- possible, it will be necessary to carry the con-
! crete from the truck to the trench in wheel-

~ barrows. If thi§J,is to be done, it will be:an_

g1’




. . - excellenttime to enlist the help of;any neigh-
‘ ' bors who owe you work. Several manned
S A ‘ wheelbarrows make the job much easier. A
" ' - wheeltbarrow full of concrete is heavy and
unwieldy. Prepare a clear path and avoid the
situation where you will have to push a full
wheelbarrow uphill. Even attempting to hold
a wheelbarrow back while going downhill is
difficult. o -

If ready-mix service proves impractical,
you will have to mix concrete by hand. For a
job this size you will need a mixer. There is an
‘active market for used cement mixers. You
may find one and resell it when the job is over.
An electric-powered one is preferable; it runs .
more quietly and dependably.

For most footings, concrete can be mixed
ataratio of one-part portland cement to
three-parts sand and four-parts gravel. Add
enqugh water to:moisten the mixture. A
sandy-textured mixis stronger than a soupy
one. As you pour each batch into the trench,
much time and money can be savied by throw-
ing in unsuitable building stone for fill.

.




‘wood. Since you are working with stone, t is

N
Once the footing iss'poured to the desired
depth, smooth it with.a trowel or a block of

not crucial that the surface of the footmg be
either level or smooth Some masons prefer to

lay their base stones dlrectly into the: ﬂewly'
poured footing. This insures that the base of

the wall is well anchored.

“In colder climates after an adequate foot-

ing is poured, there may still be a distance of
several feét between footing and ground level.

This space could “be filled with concrete but °
“this may prove expénsive. Although it is not

easy to lay stone several feet below ground this
is another &ltematwe Of course you do not
have to concern youfself with how the finished

. product will look. It is, however, 1mportant. '
that all stones sit firmly on one another, eve
if there are large gaps that must be filled with

mortar or concrete.
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Laying a stone wall requireg kfl_‘jjd‘ivl_;édge of -
77" how to keep itlevel, straight and§plumb. This :
is done'with the aid of a number of simple

devices thHat have been used by builders for

centuries. One of the simplist yet most useful
taols is'the plumb bob. A plumb bob is merely
‘a weight attached to a string. It ¢an be bought
‘with any number of embellishments, but the

only important features it must have are a

point at one end and a place to attach string at _

the other. A plumb bob uses the force of grav- .
ity to determine the vertical plane. The sim-

plicity of the tool makes it wholly reliable;

PN .
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— more detail later.

’ nothing can go wrong with it. The plitmb bob
~-can either be hung beside a wall U held at
+*arms length to eyeball its stralghtness Itis
also useful for setting more permanent gulue: _
- for .wall building. This w11] be explamed in
An equallysimple tool is the water level, a
~hose filled with water. It takes. advantage of -
' théfact that the reading at one end will always
" be level with that at'the other. Store-bought

water level§ are available with a central reser- .

* voir; they are easier to use and can be opera-
ted by one person. The only thing that can go
wrong is that air bubblesgnay becomé trapped

inthe line, throwing off the reading. This tool N

is useful for determining whether one end of a
wall is level with thg othér. It gives accurate
readings. over long distances. The water level
can also be used in laying out a house. .
. There are other tools.often substitutéd for
the water level. Atransit will do the job just as
~ well. Transits areexpensive, however, and not
-always dependable if rented. They take a
degree of skill and practice to operate geeu-
,rately. A 51mpler tool is the line level widlch is
- hung mldway on a string stretched between
the points to be COmpared When using a liné
level one must be'sure to pull the string as taut
as possible. Ifit sags the reading will be off. A
line, level sholild got be relied on for accurate
measurement -1t may easily have an error of
~an inch in twenty feet. '
~  OQver shorter distances level and plumb’

- can be measured u51nga41vo-foo’t or four foot- — -

level. Youlll fmd it convenient to own both
sizes for masonry work. Most masons prefera *
wooden one over a metal one because excess
mortar is easier to clean off. A‘wooden level
requires extra careand must be kept dry at all
times. It is a good idea t¢ oil'and wax it occa-
sionally These precautions will keep it from
- warpinge. Using a level on lrregular stone sur-
-faces.is not as egy as on wood or brick; You
may have to tdke an av€rage-reading of the
entire length. The accutacy of a Teading over
""long distances can be increased by placing the
level agamst a longer straxght edge.

Gy A P
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: u"re‘nylon'twine not cotton. Nylon twiné, can 3

be pulled tight without breaking Thls lS

- importafit to prevent the line from sagging.

. Since itis. elastlc nylon twine will not quickly

/ lose its tension as cotton twine does. Even so,

/it is wise to check one’s lme occasmnal]y for
slackening. -

A guide ling aids in keeping a wall stralght
and plumb between two previously constriie-
ted corners. The lin€'is attached at each end to
a corner black hooked to a cornerstone. The

_.—hlack isheld m_placcjay  the tension of the line:

course between both ends. k .
’ Cornen blocks can often be ‘found free of

* All the tools Jth ment1oned aid the by lld~

er to determine w ether.aiwall is-going Bp  cost at miasonry supply stores. They are de-
plumb and level. {t is, howeyer, .both/time * signed for use with brick and block so they
“eonsumingand ted1ous to consult one o these may not work well if your stone does not have
“tools every time you lay a stone in place: This’ ‘sharp corners. In that case you may wish: to

!_/ ‘will not benecessary since otheraids have B fashion your own. |
J& . -beendeveloped whlhh allow the builder to tell .-+ Corher blocks are of little use for interior
g at a glarice if the wall is true. - ‘walls where there are generally no-corners to

P

Most of these aids réquire the use of gulde - hook onto. For the inside of a wall aline ,l_n is
lmes Wheu arrang ng guide lines be sure to needed. Aling pin is a small metal wedge. The

- . ey
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Once theline is secure, it will iridicate whether
the stone being posmoned follows a straight

.




pomted end is hammerecl intoa jomt between
- twestones near the corner. The other end has
-, " . notches to which string®an, be attached.
" w. v Wherrthése pitis'are pbs’lilo%l’e at each end bf
' ‘a,wall they.funttion like eorner blocks.
More elaborate structures can be ar-.
ranged using wooden. framework to support
._both horizontal-and vertical lines. If you
- _ choose to build one of these, make sure that
the wooden frame is strong and well braced. It
muyst not move if acmdentally knocked.
Useful’ gmde lines are those’ defining the
corners’ of the structure to be built. A level
" need not: ‘be consulted once you have grected a
frame from which 2 plumb line hangs to indi-
cate the corner. Asthe wall is’built, the mason
- merely lines up cornérstones with the plumb

keeping the wall-betwéen them straight. One.

sighting_across the iwo corner lines.

There are namerous ways to set up guide
lines. They take plannlng but once built stone |
laying i I easier and more accurate.’ ‘In Some

curyed stone wall. Curved walls are especially

_or brick or block;.nothing about stone pre-
 scribes-its use in a straight line.’ )
de(:lde to bulld curvedwalis a dlffere

the curve whlle})uﬂdlng
' Tocreate such a curvey

To this, pole ‘attach a wire

arc. The end of this wire marks the face of the *
wall at every pomf it touches. Be sure to use
wu‘e not-fwme because you eannot measure

d of the w1re must be contmu al-
the pole so-that it is always level
with thepart of the wall you are building. If
_you do’ not, the wau w1ll _not be plumb

line. These corner lines aré also useful for

can check\whether a stone is in place by

suited to stone masonry because, unlike wood .

medsures the same as radius of the desired i

4

‘cases an’ owher-builder may chivose tq builda ~
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Laying a Wu_li"‘ ,

- =5

Stone laying. may be started after these:

fmportant preparatiofis. The basics of

masonry were presented in the first section of
_the book; there aré only a few bits of informa- -
> tion to add which apply to the laid methbd.

Although the wall will ha)re tivo facess” it i
important to think of it as‘a single unit and to
build it that way. The two sides should be
built simuitaneously. Wherever posSible,

“«stones on one side of_the wall should distribute

“to- back with narrower stone ,On the next
~epurse the arrangement is reye;,rsed In this

manner-joints are crossed within the wall as

‘well as on the face,ofth/wal] Use bond stones
often;, they- span the entire thickness of the

wall and present a face to both sides? Al-
though bond stones are difficult to find and

- take forethought to position, they are neces-

sary for unifying the wall.
When building a wall with a dead air-

. space or insulation it is even more crucial to
join the two sides at regtilar intervals. Bond -

- ‘stofe can be’ used but a better alternative is to
“unite the sides with metal ties embedded in

mortar. If insulation material like plastic or
foam is used., the tles must pass throggh it.




Reinforcing

e

Some masons prefer to strengthen walls
with vemcal and horizontalfébar (reinforcing
rod) to insure that the wall is tied together
from bottom.to top and side to side. Itis a-
. matter of personal Judgement whether or ot

‘thls addltlohal precautlo

. desn‘able In areas where eart ‘tremors area-.

contmmty prov1ded by steel rods. Also if you
are uncertain of the stability of Soil occupied
" by your house, a reinforced footing and wall
° may be needed. Mareover, walls subject o
excess lateral strain from the house struc-ture
above them may require the added tensile
_ strength of steel. In cases where reinforcing is
‘advisable, the owner-builder might question
whether or not stone is the best buﬂdmg mate-
rial tp use.

1s necessary.- In :

)




Openings

. Where doofs and windows are included in
your wall, the way they are built depends
largely on th€ type-used. It is a good idea to

buy or make windows before building the -

wall, Then, when it is time to position the
- window in the wall, brace it and lay stone
around it. The frame should be secured to the
masohry with partially driven nails whose
heads are embedded in the mortar. Building

i

1

the window into the wall is pfeferaﬁl_e to

leaving an open space into which it is later .

fitted. In this way a tight, secure fit is assured.
Door frames may be handled in the same way.
. Windows and doors niust havé sills and
stoops which slope toward the outside of the
wall. This is necessary to keep water outiof the
house. If possible they should be made S one’
large. flat-stone. Once you have built around

-windows and doors to their full height, it will
- betimeto span them with stone. Wooden

window frames cannot support the weight of
stone. One common method places angle iron *

T ——
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across the space to span the opening. ﬁ
double-faced wall requ1re’sv two pieces of sfs

placed back to back’ It you have a numbeﬁéf
Jarge flat stone on hand you may_ be ablé to

find a lintel stone long enough fo span the -

distance without the aid of metal support.
Such pieces are not always easy to find,
especially when the opening may be three feet
wide. One remaining alternative is to build an
arch'over the opening. Details for building an
archor ehmmatmg the he:?der will be gwen n

followmg chapters.

.







All the basic information has now been
giver’; but the best way to learn to Jay a stone
wall is to follow a project from start to finish.

b \

e

. One of the authors built his studio in the
woods using the laid method. The following is
an account of this project. * : -
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~ The ideas presented in this section ilius-
trate the procedure used to build a small
-studio in the woods. 1 have been working on
this project over a.period of years. Before
-starting [ had very little experience with either
"stone masonry or carpentry. The laid method
‘of stone building helped me to achieve certain
visual effect-while, at the same time, it ena-
bled me to work in a slow, relaxed manner. 1

never attemptgd to run a race while laying up
stone. To -dachigve the quality and control 1

‘desired, it was necessary to make an interes-
ting arrangement with large and small shapes-

and to use a combyjnation of different colored
stones. Some of these came from a nearby
river, others from % local dump where they
had been used fot landfill. '
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“Frank Lloyd Wright and naftire were my

teachers for bu1ld1ng with stone. I would ¢ often _
hike along rivers and creeks during simmer
'months when the water was low, looking for

rock outcroppings: 'would climb close to
study the individual character of stones and
thenwould walk awayto observe the total
effect from a distance. Some of the rock in the

' outcroppings jutted furfhe:.r. than others,
creating interwoven shadows. The visual-

teeling was fantastic! However, in building it
was not a case of imitating an effect of nature
but of being inspired by the bold patterns that

-had'been created. In no way do the final stone- -
walls of the studio resemblé the original strata .
- although they suggest a similar feeling.










When 1 first thought about building a
studio [ was determined to use as many natu-
ral materials as posﬁible. I looked for stone
much as an old prospector would search for
gold. wandering up and down rivers, and
creeks. After a period of time I was able to

a

study the river to determine where the best
stone could be found: At the end of summer
when I had removed all the good building
stone from a spot, I knew the spring floods
would wash down new ones.
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When | hauled stone to the site and un-
loaded it, I attempted to make separate piles
of cornerstones, large flat stones and small
stones. A smgle stack makes if difficult to pull
any from the lower portion of the pile.

My function as an artist determined the
basic plan of the studio. The site was located
under the shade of a large, wild cherry tree
where cool breezes pass during hot summer
nfonths. This'location made an ideal place for
working outside on August mornings aid for
relaxing inside during humid afterdoons. I
never sketched plans. at least not at first. I felt
it was, necessary to walk around the site many
times to contemplate all aspects from al}

- angles. Finally, I placed temporary stakes in ’

the ground to indicate"spaces for painting,
sculpture and ceramics, each separate from
the other. Lighting sources were approached
in much the same way by placing markers to
indicate where light might enter. To this day [
do not know the measurements of any rooms
within the studio. They weré never thonght of
as numerical entities but as working spaces.
I'd never heard of anyone building a roof
before walls, strange as it may seem, that is
what ] wanted to do. I wanted to work while it -

‘was raining without getting wet. It seemed

plausible to put up some poles and build the

“166f even befo're starting the footing.

‘Holes were dug and pattially filled with
concrete. Posts were sunk-in these holes and

- braced with long wooden members to make

the posts stand straight while the concrete set
up. In {ss than a wéek the roof was up and
covered with permanent rooflng Thus, no
time’ was lost during the spring, summer andf
autumn months due to inclement weather.':
Winter in a cold climate is a difficult time to
build and although I enclosed the studio with’
plastic I did not a’ttlampt to lay stone when the *
temperature went below. freezing. It is .not
necessary tobuild a roof first, as I did. With a
bit of imagination a temporary covering canh
be constructed to waterproof the site.,
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/ Next batter boards were placed around
the outer portion of the building site, and
exactright angles were established for all
. corners. Now I could begin digging the foot-
ing. 1 found myself using mostly the mattox
arid the pickaxe to loosen earth which. was

_then shoveled put: This procedure allowed me -
R to refrain from bendmg over with the shovel,
S preventmg a sofe back.

" & - To fill the trench 1 made eoncrete from a

- height. B usmg plenty of fill 1 was able to °

: B pour it all'in_one day.
" .. " With thenhotmg poured I prepared to lay

~mixture of Wwater, cement, sand and gravel

taken from the riverbank. As the mixture was

“poured into the trench I also threw in small
stone and culls. To get below the frost line my, .

footing needed to be about forty-inches deep.
TI'cut my reinforcing rod with a-hack saw to fit
the footing trenches, wiring it to the desired

s{one FfSt I constructed wood and string

‘guides t¢ help me keep the stone plumb and
Jevel. Boards were driven in front of each
corner as a true vertical guide for corner-. -

./ stones, These boards were not placed directly

4 on the;corner but séveral inches back, leaving
/ workmg room and enabling me to slght along

\
the edgx\of the board to see if the gornerstones

were plumb. A lewel can be-y
ners plumb\ However, in makt bf the walls 1
_built, somestones were allow’edj:o project
“beyond the face of the wall. .
- To keep the.walls leveﬁ and p}umb I drove
: zuls into the corner guides at sixteen- inch -

“"tntervals allowing at least an'inch to pro-

trugle. I then ran twine from each nail to its

- counterpart on .the opposite corner guide.
. With these lines I was able tosee at a glance if

' my work. was true.

1 found it necesgary to-use two lines. as
guides for the width of the wali. Using the laid
techmque both the inside and outside of the
walls were stone. This was, even more of a

-challenge because th€ whole donstruction was
to reggam hollow to create an insulating
space., —

With three or more. strmgs mounted tothe

_ véttical boards, onedirectly above the other, I

had an automatic guide to true aligiment. "
When sighting down these strings they were -

seen-as ong line instead of three. I made sure . -

outer edgeslined up with them, except for the

stones I pulled out to suggest projecting .

strata. : L
b | ‘ .
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During the beginning stages of work I
checked to see if.the stone lay horizontal by
kneeling down in front of the wall. If it did
not, [ tapped it down or lifted it up until it was
level. This insured an effect of unity in the
completed wall. After laying a few courses I

~would use the following approach for starting
the day’s work. First, I.selected some stone I
thought would fit together and then placed
themn on the wall without mortar. Starting this
way | was able to go-through the process of
selecting.. placing and ch'angjn-g"_"gtones
around untjj_,thearrﬁﬁ“g"?nﬁ"tft/bwas pleasing.
This was-one of the most satisfying parts of the
yofe process. Once | decided on the final

order, | removed the stones and placed them
at the base of the wall in exactly the same
sequence. Then I mortared each ofie in place.

After &n entire course of stone was laid

‘and partially set | raked mortar from the

joints with a small trowel. This technique
emphasizes each individual stone by creating
strong shadows. When the mortar had set up
for a period of time 1 brushed off the excess. [
thén putonrubbergloves and washed the
stonework with a sponge and water to remove
stains from the surface. When each wall sec-
tion was completed, a mixture of water and
muriatic acid was brushed on, scrubbed and
rinsed.
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If you choose. you may begin work on your
home immediately without initial experimen-
tation or practice. However, I would suggest

first trying to develop the feel of composing

with stone. One & my original attempts was a
cook-out area. 1 did not use a guide line but
tried to combine unéyen stones which were
Taid flat with some thét were placed upright.
The stone of these eorners look jumbled and
not carefully selected, [ completed several
walls and, although lm\]oyed deing them, it
took time to develop™a miethod of laying that

finally satisfied me. v

vt




My masonry work is limited to using river ;
stone located-near my studio and quarried
stone that was hauled in. The flatness of these
stone makes them ideal for Jaid masonry. This
is a case where nature shaped and split them *
before they,were washed up by spring floods.
All the mason has to do is walk alopg. -pick

_ them up. carry them back to the site and lay-
.. them into a wall.

I am often asked when the studio in-the .
woods will be finished. My usual replyis.
#Never."” When one section neared. comple-
“tion. I would plan an addition. For me it is an
endless experiment. @;‘ :

-
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Thus far we have shown stone masonry to
be beautiful. durable, low-cost, maintenance-
“free and well suited to self-built construction.

Despite all these ddvantages it is also labor
intensive. A stick-built house may be erected
in perhaps one-third the time and with one--
third the energy. Eortunately, owner-builders
generally have time and energy exceeding. .
‘other resources, '

Today it is customary in springtime for
novice builders to move onto their land, living
in a tent while theybuild. They expect to com-

q. plete permanent shelter by winter. A solid
» stone structure, however, could scarcely be
' _; 1aid ip.one frost-free season. Due to this time
. pressure it has become popular to-face ex-
terior walls with stone. The skeleton of one’s
house.can be erected using material with
which it is faster and easier to build. Once the
functional part of the house is completed an
owner-builder can move in, leisurely facing
outside walls with stone at another time —
much as one might apply siding to exterlor
framed walls. ST
‘Facing a wall is faster and uses less mate-
rial than solid masonry because only one side
of the construction requires stonework, Stone
“facing is also easier to apply since there is
_ backing against which to work. ‘Besides these
%onvemences insulation as well as plumbmg
and wiring is more easily installed in a faced . -
wall than in solid masonry. '
With this method one may build for the
sheer love of working with stonesince there is
a reduction of the tedious work of building a
monolithic wall. Faced masonry is generally
_ more decorative than structural, so the
owner-builder can give more attention to the
“design. of the wall and can be more playful
with stone forms. The pace for this part of the
project may be more leisurely too, since prog-
ress on the rest of the house is not dependent
on this aspect of the work. Still, when the job
is done a permanent, strong, attractive and
maintenance-free wall covering is the result.
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S Foot'ians'

settling wall and stand-on its own; or it may
orcrumble and fall. Often owner-builders en-

cide to face’wallsg with stone after their house
has been completed. They must, therefore,
dig a separate footing for-the added facing.
The walis and the facing, in this instance, are
from bottom to top totally separate from each
other and Held together only by metal wall
ties. Although.this arrangement is often
sufficient for their mutual suppoit, the above
mentioned problems may occur.

* A sureg way to build requires that one plan
a project.ahead of time and then pour a foot-

they rise on the same footing they will more
likely remain bonded together. Ifisettling
occurs -at least they will go down together.

L \\ Although any wall-may be faced with stone

' " it musthave a firm footing. Unlike wood

), L“~ . '51dmg stone taemg oes not bend. it cracks.

1R " . if a wall faced with stone begins to settle the
. _ l 3 _ faecing will react in one of three ways. The .
‘ T \_1‘ | facing will hold up the wall if it is well built
- ' AR I - with asolid footing; it may pull away from the -

itself be pulléd down:, In this case 4t will crack -

|' B " counter a situation like this because they de- -

ing wide enough for both wall-and faging. If .




‘Backin S
Bu g ‘ - L:IOQ,L
. When‘facmg there must be some kind: of . - b o Cb !\LC(
firm, straight and plumb support (backmg) '
against which to place stone and mortar. How
thick the facing must be depends on the stur- -
diness of the backing. Stone facing of any . - °
~thickness can be applied to any vertical sur- -« R
face. Some walls have a veneer of stone which .~ -3 TIRSY
“is only afi ifich thick, while others haved C - e <
facmg that measures a foot in thickness.

When applying stone to a wall of poured
concrete of cement block the facing is merely
- decorative.- Such backing doés not need addi-

> tional support for its rigidity or strength.
Aside from the"‘decoratwe value, several other
purposes are served by facing these self -sup- -
* porting walls. Space may be providéd betwéerr
the wall and the facing for insulation otr.a
vapor barriet. In the case of stud walls, stone
facing may add rlgldlty and strength. not at-
tdined by-using wood alone. ..

‘It is possible to build a faced wall wtth
mmlmal backing. A facing six to eight inches
thick will need support.only strong enough to
hold itself up while the stone is being laid.
Backing for such a wall may be made of two-
“by-twos braced in place and covered with
builders’ felt. Metal ties bmd the two sur-

. faces. The resultis a ﬁmshed wall with struc-
tural integrity. - S v s

- Asap altet‘natwe temporary, ptywood

- backlng may be-secured in place while a fa-
cing as much as a foot thick i is built against it.
‘Meétal tiesare not requxred 'Once mortar-is
set, Backfng can be removed and the wall will
stand on its-own. The riewly exposed side may
then be plastéred. A variation on this method

* is achieved when one-inch-square wood fur-’
ring strips are lightly tacked, horizontally or’

. wertically, to the side of the plywood against-
which the masonry is laid. When the plywoeod
form is removed the wood strips are embed-
ded in the masonry. These strips are then used -
as nailers onto which msnde panelmg is later
fastened., ’

“
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sure it is secure and well braced. In the pro-

cessstone is often laid so that it leans against

this backing. Fufther.pressure is exerted

-when wet mortar is filled begween the stone-

and the backing which must support the fa-
cing until the mortar is set. If this wall is not

- properly braced it can bend, crack or fall due
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to the extra, strain imposed -upon it.
Before Starting stonework you must

choose insulation and decide how it will be in-.

stalled. In the case of a.frame wall it may be
installed between the studs from the inside.
However, if you plan to place insulation

"

4

i

Beforéh wall can be faced you must make

between facing and backing"it must be done
before any stone is laid. Popular materials

_ used for this are sheets of polyurethane, styro-

foam or insulating sheathing. Whichever is

used. it must be attached firmly to the wall .

ahead of time. It istdistracting to try to lay
stone while simultaneously positio'ning sheets
of insulation in or behiiid mertar and stone.
Laying stone isa job in itself. ’Better keep it as
simple as p0551ble ',

If the surface material covéring the walls is
not strong it can break, allowing mortar and
even stone to fall through. Although one may
face agamst plastic sheeting or bmlders felt,”

-




extreme care must be taken to fasten it fo the
framewdrk $0 that it will withstand the -pres-

,_su;é “of wet mortar and stone. .

-7, 'Provision must be made for bindin ‘the
stone face-to the wall. Fo accomphsh this,
metal ‘ties are placed either into or onto the -

~ wall-at about two-foot intervals each way. To .
- place ties into a block, or concrete wall, they
must be embedded when the: cement is just
laid or poured. If facing is to be added to
preﬂously laid magpnry, it will be necessary to
hammer ties onto the hardened wall with

‘specially tempered-nails. To Tasten’ties to a
frame wall you simply nail one end to the

e N

- block orco
" is negligible.

studs. In all three mstances the other end of
the tie is embedded in the mdrtar joint of thé
facing. The two mem’branes are joined in thls
m‘anner k.

Other mtegratmg devices dre protrudmg
bolts, nails, barbed wire loops or reinforcing'

stéel projec i’ons When building against -
crete, bonding of the two syrfac&s .
If insulating material is used -

between surfaces it is especially important to
have good bindirg devices that projeet
thraugh msulatlon to unite facmg and wall.

.
.y




~ Before you choose stone decide how thick
you want the facing. Another term for this is
“bed width.” Ifsix-inch facing is planned it is

~ pointless to collect thicker pieces unless some -

~ ofthem are to be allowed to protrude beyond
the face of the wall. The size of the availablé
stone may, infact, determine the thickness of
the facing. If most piecegare six to eight-
inches wide then it must b€ concluded that the
bed width will have to be eight inchgs, whe-
ther or not a facing this thick is structurally
required. 1f most available pieces are thin and
fiat you may have a choice. They could be
stacked flatways for a wide facing or ]E[ld on
edge to take advantage. of the larger, more
attractive faces.

Stone facing has to meet the same struc-
tural requirements as laid stonework. Al-
though the faced wall may not be supportive
as other members, it has tosupport itself.
Pieces at the bottom of the wall must sustain
the weight of several tons of stone and mortar
above them. Therefore, make sure that all-
stones selected have a flat base and top — as
well as a suitable face. This is essential when-
setting relatively thin veneer on edge. Quitex
often stone thoughttobe excellent veneer
material breaks easily, creating thin, sharp
edges. They are impossible to stack securely.
Their blade-like base or top can sometimes be
ﬂattened with a stone hammer but make sure
this is possible before gathering them.

N







'Facing a Wall

Laying stone for facin‘g simplifies’ stone-
work by half, for the mason is concerned only
with covermg one snde of a wall.. Solid. backmg

also makes it easier “to lay’ stone Another ad--

vantage of the facing method is that the ma-

- son does not have to set guide lines or consult

a level to be reassured that the work is plumb.

Merety measiire from the face of the wail

being covered to the face of the stone being
laid and adjust the pieces tothe desired width.
Eyeballing (squinting across) from one corner
of the facing to the other will reveal buiges or
depressions. If this is done with every several
-.stones-laid, the wall will remain flat and
plumb.
After each stone is mortared into place,

" . lodge stonework. This is likely to h
" when'building quickly on a cool, damp day, A

2

additional mortar and rubb_le stone may be g

-

-~

%6 . ;

troweled into any remaining spaces. This
backfill should be troweled until it mingles
‘with mortar. around it. Backfill can also be
used to correct deficiencies in the bed of an
irregular shaped stone. . * _
) Bacl;ﬁll may cause a problem when facing
a wall, especially. when laying thin veneer.
Wet backfill may slump and push newly lald
stone’rrom position. Lykewise. v.hen

wet backfilt into place this actton

whole day's work has begn known to fall b
cause stone at th® bettom of a freshly laid
sectionis forced outward by the weight of
stone and slow-drying mortar above.
Several precautions may be taken to pre- -
‘ vent this occurance. The most obvious is to be-
sure that it is Snuggled against the ones a-
Jre:nund it, held there by comparatively stiff
mortar. The wetness. of mortar determmes
‘how much it will slump A drier, stlffer mix is
harder to work but more stab‘[e, it holds its
shape better when used to bed stone or back-

" fill. Even then, if the'bed width of-a stone is

thin it may easily be pushed out of place.
The entire length of the wall shouid be
" faced at once. Don't concentrate your atten-
tionon just one section: ~Lay a course of stone '
from one end of the wall to the other. before

_ backfilling any of it. This will'give the stone a
chance to set up in its mortar bed. Then when,

- -backfill is added it will nof be as prone to'push

" stones outward if it slumps.

The few places where a level or plumb line
will be needed are at carpers and around win-
dows, doors and other openings. A simple way
tq indicate corners is to drop.a plumb line at
thetopof the wall to the ground This line will

“provide a constant limit toward which to

. build. When facing two adjoining walls, turn-

ing the corner is an obvious part of that pro-

cess. But if you afe facing a single wall you
must think about finishing the edge where the
facing ends. Details like this make a major
difference in the final appearance of the work.

NG







\Curved Walls

% Corner building is the most time-consu-
ming aspect of the stone laying experience,
Generally, the more inside and outside cor-
ners @ building has, the more difficulty is ex-
% perienced with the work and the more time
-\Qnd energy is expended. Musing over this for
some time, one of the authors wondered if
curyed masonry walls could-be built, making
it unnecessary to.contend with any corners
whatsoever. The solution which-evolved is so

simple it {s a wonder so few builders use

curved masonry after it is demonstrated.

%

T
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Any number of variations of curved wall
construction are possible. Some are ilustra-
ted here. The procedure involves setting a
radius pipe from which to swing a slipform. .
Concrete is packed into this form, composing
a thin-shelled wall. Metal ties fasten the fa-

‘cing to thig:_ wall. This three-inch curvilinear
. wall may be

 ba erected with speed and ease, the
building § be roofed and the interior in-
habited bghore facing is.applied. On one pro-
ject. suctyi¥alls shelteyed a family for several
years befgre they found time to insulate and
veneer Joutside of the building. This kind
of priorﬁ,y construction makes good sense to
shelter-needy families who are anxious to be
free of tHe rent or mortgage-paying syndrome.

Lt
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Openings

"
)

Next to building cotnetd openings are the
biggest hassel. A great deal of time and labor
goes into facing around sills, headers and
fambs, as detailed in the previous chapter:
One alternative is to eliminate headers entire-
ly. This is possible when the. Bi;;iildel;uses the
type of construction where roof beams rest
directly on walls, never over openings. Esta-

 blishing the roof plate in line with the tpp of.

oy
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. windows and doors eliminates laying stone

over openings. Located at the highest section
of the wall this is the area in which it is the
most difficult to lay stone.

Combine as many functions as possible
within each wall opening. Ohe opening, for
example, may serve as access to the outside
while, at -the same time, it provides interior
light and ventilation. Ané@‘&r good practice
groups and centralizes opeq%n_gs, preventing
the punched-hole effect which characteristi-
‘cally mars much contemp¥rary building de-
-slgn. .
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The facing method is a relatively recent another resource which is becoming more

~ innovation. Purists may not, for this reason, scarce — time. The convenience and relative
wish to use it. To be sure, the method lacks: ease of erecting stone facing allows for the
the old-timey appeal of a substangial, laid optimal use of this resource.

stone wall. There is for many of us, however,

e 4
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The methed of packll‘lg stone rubble and.
cement $fito 4 movable wooden trotigh to forrh

walls prqbalnly otiginated in this country over

a centuyy ago.-In the 18405 a man nanied

@dodrich invented a .movable wooden form
forﬂ.“astmg stoné walls. Orsoﬁ Fowler men- -
tioned Goodrich’s system in, his ‘book, The

Octagon Hotse, -publistied in 1848, and he

went on to perfect Goodrich's methocl Fowler

consxdered his octagon shavped stone house tQ

"'be an acceptable solutton to peoples housmg ‘

needs. e
- Fowler's " unbounded enthu51asm for
formed masonry wall construction failed to

survive his lifetime. Fifty years. passe‘d after

- his death before a revival of interest in formed -
-* masonry construction’ occurred. Eventually,

tie eminent New York chitect, Ernest
Flagg perfected the design and construction
of small, Jow cost housmg cast in stoné.

"
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Flagg carried on 4 successful architectural - <

design practice for over fifty years. His en-

during interest was in small house building,

although he designed a number of major

_structures like the Singer buildingin New

York City — in 1908, the tallest commercial
structure in this country — the United States
Naval Academy @t Anapolis and the

“Washington State capitol in Olympia. In 1921~ -

Flagg published two-hundred pages of home
buildings designs and techniques in his book,
Small Homes, Their Economic Design and
Construction. (Charles Scribners’ Publishers,
NY) .

About the time Flagg started his practice in
the early 1890s, he had ‘occasion to build a
rubble masonry garden wall at his Long
Isiand home. Observing the slow, tedious
nature of laying stonework, ¥Flagg was
prompted to experiwent with a “‘false work”
of planks and uprights to form the wall. He

‘“’ w first placed uprights at either side of the wall

to be built: These were braced to stakes in the |
ground a short distance away. Planks were

then placed between the uprights and rubbley
was poured between the. .planks. Notwith:
stand ing the time and trouble required to

build'the form, Flagg found that the time .
. spent laymg his garden wall was decreased by
fifty percent. Flagg used steel pins, not nails, .
~ *- toanchor the planks to the uprights=The’
' planks could then latet be reused simply by
---revamg the pins and moving the planks .

upward.

Flagg worked on what he called hls mosaic ’ :

rubble’” wall- -buildihg system for the next

L, twenty-five years. ‘He built countless stone

houses and made improvementsiin his

~ forminig method with each héde: Perkiips the
" biggest obstacle encountered was the rémoval
. of the planks after the stonework had sef up:
- The planks could not be removed until the
" uprights were withdrawn. It prpved to be a -

chore to remove the uprights because the
dlagonal members bracing them were; in the
way. Flagg finally solvefl__thl_s problem by

- : . oo
4 . . .
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tion trench was dug to a depth below the frost
line. Rubble stone was stacked dry (without . =
mortar) in-the trench to within a foot of
ground level, The balance of the stone foun-
dation to floor level was then laid with mortar,
true and smooth. At forfy-five-inch intervals,
*four-by-four cross pieces called sleepers (A)
— were placed across the foundation®wall.
They projected about eight inches on either,
side of the wall. Near the end of each sleeper
0 L were holes which received pins (B), secured in
' : ' B ~ corresponding holes in the‘ends of uprights:
. anchoring the uprights.onto a system of’ Thie sleepers were tapered and greased before
© sleepers %iﬁh were integral with the wall'it:  use to facilitate their removal when the-wall
self. The“following is a brief description of ~ was completed. ’ ‘ :
___ Flagg’s mosaic.rubble construction+ -~/ . Each four-by-four upright (C) had kholes
Around the building perimetet, a founda-  drilled atsix-inch intervals (I). At one. side-of

-




~ calbed spreaders. Flagg found that

E

its central axis, a projecting pin {E) was
located at one énd of the upright and a cor-
responding hole (F) was found at the other
end of the upright. The top of the upright was
held against an alignment truss (G) by wires
(H) looped around each pair of uprights.
These wires were twisted to make them taut.
Pianks of two-by-tens (I) did not come .into .
direct contact with the upright but were-
separated from them by short pieces (J),
called release sticks. They were prevented
from falling inward by otheér short pieces (K),
Iy two or
three planks could be used in'mf forming
sequence until the mortar was set. No mortar
was used between storfes at the face of the
wall. Pieces were placed ag%gﬂnst the planks

.like pieces in a mosaic and cm@te was

shoveled behind them. -
Flagg's fifteen-inclr thick walls consisted of

“a facing of stone and a backing of rubble and
concrete — nothing#ore, He would cast his-

wall two-feet highi in one day. The following
morning, the pins were released and the

planks were removed and‘raised to the next
_ height. Few planks were needed because, as -

cement set, lower ones could be removed and
used at a higher level.

To finish his mosaic rubble walls, F]agg in-
sisted on pointing them. This he did by
placing cement on a mortar board, holding it
against the wall and-shoving the mortar into
joints with a plomtmg trowel until they were
completely filled. “
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Flagg devised an ingenious method for
doubling the use of the uprights as support for
scaffolding and runways. Wherever possible,
Flagg used ramps so that cement and stone
“could be wheeled, not hoisted, to the height of

the form. More will he said later in this section

about flagg's design criterria for building low
walls.

Thousands of houses were formed of stone
following the publication of Flagg’s Swmall
Homes book, which fortunately appeared
prior to the beginning of the Great Depres-
sion. The School of Living nationally popular-

"~ ized the Flagg builcfing system with its ""How

_to Economize™ publications. A number of
" Flagg-built homes were erected at the original
site of the School of Living in Rockland
County, New York "Qne of the models, the.

2200-square-foot "house pictured below. cost

$4.000 to build in 1938,
As more and more builders were attracted

" to Flagg’s ideas variations and modiﬁpanons

of his forming methods appeared. Iﬁ some
cases. his original systems were no longer
recognizable &s people built stone houses and

wrote about their experiences.
A . g —_——
i Y -
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,_ Peters

. _ i
& Like Flagg, Frazier Peters was an architect-
turned-builder who wasventhused about
prospects for building stone- formed low-cost

. In his two books Houses of Stone
(1% and Pour Yourself a House (1949),
. Péteys developed forming techniques where
Flagg leftoff. He recognized one major draw-
back involved with stone cast walls — the ad-
ditional expense of erecting a separate,
wooden frame wall against the masonry in the
house interior. Essentially, this procedure,
called furringis necessarytoinsulate and
‘moisture-proof a wall.
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Each of the builders described in this chap-
ter. approached wall furring differently and
each achigved varying degrees of success and

.economy. Some builders nailed or glued fur-

ring strips onto the finished masonry. Other .
builders set furring strips info the masonry to
serve aslightweight nailers for a second row of -
strips applied after the forms were removed.
In both cases the main detriment of using fur-
ring stripsis that, in time, they gradually
loosen and tend to show dry rot. And invari-
ably the stone wall is irregularly aligned,
making it difficult to set nailing strips either




e
s

against or into the masonry. Stud framing was
nailed to the furring strips to finish inside
walls~We authors feel that this practice
constitutes a waste of material and labor. and
a misuse of stone and concrete.

Peters had the foresight to use insulating
sheathing for wéather proofing on the inside
of the form. Bolts through this sheathing held
it permanently to the finished wall after forms
were removed. This result is close to the solu-
tion we recommend. Peters used celotex
board, but, no doubt would have used
urethane insulation board for its superior in-
sulative value had it been available. Lifestyles
" have also changed since the 30s and people

today are more accepting and even.prefer a -

wall finish that has the rough hewn quality of
stone. Logically, the place for insulation

board is in.the middleof the wall, not against

"the inside face.

Peters refined some noteworthy procedures
for forming stone walls. He, first, amassed
enough material in the center of the project to
complete it. Then a trench was dug and a
perimeter foundation was poured. Uprights
of two-by-fours were built completely around
inside and outside walls on two-foot centers.

Slatted sheathing form boards of one-by-sixs”

were nailed to the outside uprights. Along
with the inside uprights.before any stone was
laid, the entire outside form for the house was
erected. As wall pourmg commenced addi-

tional sheets of .twenty-four-inch insulation

board were placed against inside uprights. It
was convenient to build interior walls with
stone from the centrally-placed stockpile.
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Possibly the gmst ﬁar -reaching influence for
_ building with fofms comes:from Helen and
" Scott Nearing's book meg the Good Life,
(Social Science Institute, Harborside ME
04642). Since the eaﬂy 30s the Nearing's have
“built more than a dozen stone structures on
their successive homesteads in- Vermont and
Matne.

The type of form work employed by the
Nearings was, a am,g hn ac;aptatlon of the
Flagg method. T ¥ built forms using threé
pieces of one-bysix boards anchpred toa

144 7
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framework of two- by threes The unigue-

Gk
L

feature of the’ Nearmg s méthod was their
“system of hand- ovéf-hand forming. Afier one
set of forms was poured, an upper-set of forms

-3 was tacked to the lower ones andg:»oured The
P lower set was removed only after the upper set

was firm. . ¥ 4

The drawback of this sy;tem is'the expense
of investingina double set of forms extending
around the entire perlmeter of the building.
One builder calculated that tHe cost for the
material to build a double s

spread over a ni#nber of constructlons would
the cost be reasonable

s

&

of forms for._
1500 square feet of housing came to $400.
,  Only if the cost pf each set of forms could be







Paul Corey cast his first stone house in

1930. This project and the two houses, that-

were to follow led to the publication in 1950 of
his-book, Hand Made Hoines (William Sloan

146 7

Publlshers) H15 form constructlon method
was- smgle' ‘and eventually it evolved some 5
. significant improvements. We will briefly k
- deseribe each project to show how they ' ¢
developed. . - C T
On his first house, Cory used two- by-fours
- for upright’supports which sp3naesk
height of the wall. The upraghtﬁd’were spac %)
four feet apart anq,&n‘ﬁwby elght




On the outside hvé spaced two-by-four up-

\ rights 1o match. Near the bottom/of the up--

B nght he dﬂfled aﬁve-elghts-mch ole through
B ames and secured elghteén inch long
olts.

A

he¢ Corey placed the uprights at

\ \\ the accompanymg sketch. As stong- and
%\ cement were placed tegether in the tromgh,
Yo addftlctnal boards were added. The wall pro-
" fgressed one board height at a time.

"%..——As-soon as the cement in the final course
was set, Corey loosened the boards tying the
uprights together and pried the form off the
-bolts. The unveiling of the wall presented a

~  smoothcement sirface inside. When this

\ siding was nailed agamst the inside uprights.

nght angles sO thwi;ciuld securely
~tie the two mémbers togethet; illustrated in _

straight line of stone on the ouiside and a

_method of stone wall construction is used only -

the ﬁrst two boards necd to be nailed to the -
uprights. Additional boards can be set in on -

top of the lower boards gnd propped until the

" rock and ¢ement hold-them in place.

No remforcmg,steel was used in Corey H

first project — nor did he allow for an insu-

lated air space. The inside of the foot-thick

stone wall was merelwpainted. The Corey

famiily lived in this Prtrdiam County, NY house
for ten years and never regretted not having

-air space insulation. Furring strips, however, -

could have been easily-anchored to the mason-

1y wall using .Tuff-Bond construction -adhe-

sive and Gemco anchor nails. Perforated
plates with sharp pins extendmg from centers

~are stuck to the walls with adhesive, furring
strips are driven onto the pins and the pro--
" truding ends are bent over. Gypsum board or -
wood paneling can then be hung on the

furring strips. .
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Corey's second house included a three-
fourths-inch dead air space between the wood
and concrete. For the inside form he hailed

. one-by-eightshiplapsiding to the narrow
_ -edge of rough- cut one-by-threes which were
- located on sixteen-inch centers. These one-

by-threes were setin the wall and were as long
a$ the wall is high. The frame was plumbed
and held in position using large stones at the
bottom and tie braces at the top. The outside
form consisted of one-by-eight shiplap siding

‘nailed to two-by-fours at four-foot intervals.
The bottom ends of these two-by-fours were -
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held in position with large stones or stakes.
After laying a course of stone against the
outside torm, cément and smaller stone were

oo

used to fill the space against the inside form -

and around the one-by-threes. Cofey drove
twenty-penny nails through the one-by-threes
on two-toot centers to embed them in the
concrete, preventing them from loosening
once the wood shrank. ' ' '

For this.type of torm-built stone wall one

" needs only four or tive-form boards. A second

board is set on top.of the first on the outside
and on the inside. Double headed torm nails
are used to nail the boards on the inside. After
the second course of stone and cement has set
up. the board below is moved up to a new
position above. On the-outside. thesecond
board is slid from behind the two-by-fours
and placed higher for the following course.
Corey found that the outside form for this type

~ of construction does not have to be strong. It
must only be strong encugh to kKeep the out-

side surface straight. ‘
Corey preferred-to work alone when he built

stone walls. He accumulated the stone, mixed -

the cement and laid up the stone himself. This
way he -was familiar with each stone in the
supply pile. When he came to a place in the
wall that required a stone of a specific shape,
he knew exactly where it might be found.. This
saved him a great deal of time. If moré than
one persqn is to work on a-wall, Corey su ggests
thatyethers accumulate their own person
stgpkbile of stone and work on thelr own
seeﬁon of the wall.

This type of formwork is hot designed to
takethe pressure of large masses of unsét
cement and stone. One should build horizon-
tally rather thah vertically. No more than two
one- by eight heights should. be laid around
the entire perimeter of the house in one day.

In the*morning following @ day's pour, the

lower bodrds can be moved up and work may
be continued. Corey also found that ‘it was
easier to work from the level slab msnde the
house
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The third house Corey built was located in
California, and the forming system he used on
“.this house was similat to'that used on his

second house. He did, however, add steel re-
inforcing rods to the fourteen-inch thick
walls. Insteall of using one!by-threes for
_ nailing strips, Corey toek advantage of power
tools, not available when he built his first'two
houses, and he ripped two-by-fours. They
were cut into three wedge-shaped pieces
which were set with the wide base inside the
wall at sixteen-inch centers, as illustrated in
the accompanying sketch. After the wall was
completed, he furred it with one-by-twos
nailed flat-to the three-fourths-inch exposed
‘edges and hung gypsum board on this frame..
" All the wood members remaining within the
wall were treated with a wood preservative.
Corey also had the use of a cement mixeron
his third house. He found that a regular ce-
ment mixer was best fo fill the space between
the oufer stone wall anfd- the inneér surface.




.The_ larger aggregate of this mix did not seem

to affect the strength of the wall and was con-
siderably cheaper when compared in cost with
a mix of one-to-five cement and sand.
Everyone who has written about building a
stone-formed house appears to have selected
their own particular technique. For instance,

Flagg suggested a ratio-of 1:5:10 mortar mix

(concrete) of portland cement-and sand and

pea gravel. Peters prefers g mix of 1:3:4 and

Nearings use a mix of 1:3:6. For general form
work we feel that the Peters proportlon is pre-

_ferable. Actually, water content.is more im-

H

portant than mix proportion. A

“sticky®
cement mix, consisting of not over five gallons
of water for each sack of cement, shoufd be
used. Concrete should be packed, not poured,
into the fornr. About two-thirds of the space
in the form should be filled with stone — the
rest is concrete. A stone wall cast in forms car:
be built twice as fast as a laid’ masonry wall.
Corey claimed that a builder working alone,
mixing cement, carrying stone and mortar -
and laying up wall could average forty squgre-
feet a day.
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Lewis and Sharon Watson built their stone
house using only one set of forms, merely
anchoring the forms to vertical two-by-two
uprights. Tie wires were looped over each pair
of uprights and were tied through the form to
~support it prior to pouring. The Watsons con-
- structed sufficient forms to build from one
doorway or window opening to the next. This
sequence involved one-half of the actual
perimeter of the building. An entire floor-to-
ceiling panel was poured before moving on to
the next segment. A delightful book déscri-
bing their homebuilding experience has been
‘written by the Watsons. How to Build a Low
Cost House of Stone is available from them for

$3 at Sweet, 1D 83670.

.
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Fryer
The desert home of Richard and Sandi
" Fryer was designed by one of the authors in an
. attempt to minimize form building. Every
_wall in this hexagonally-shaped house is an
identical fifteen feet in length. Thus, only one
pair of fifteen-foot long forms was needed to
build this entire house. Furthermore, in order
to eliminate cornérs a simple buttress form
was used to connect walls at their juncture.
The outside walls of the Fryer house were
kept at' minimal height. Obviously, high
madsonry walls are considerably more expen-
sive to construct than low ones. This is the
primary lesson learned from the work of
Ernest Flagg. The lateral walls of a single
story Flagg house were only five feet high. The
low height of the wall was compensated by the
_.construction of an ingenious ridge dormer, a
feature found in almost every Flagg house.
Again, by endmg the top of all door and win-
down openings at plate line, wall heights are
reduced, ehmlnatlng a lintel or arch to span
these —openmgs







Magqgdiel

Owner-builders have been using formed
masonry techniquessince the.1870s when

Goodriéh and Fowler first popularized them.
To a large extent each new method is an out-~
growth of the one before it, incorporating-

slight lmprovements Unfortynately, the cost-

ly time-consuming and laborious aspects of

this work were passed on, too. An example of
this is Goodrich’s insistence that formwork
should not be removed for at least forty-eight
hours after pouring. Up to this day, this has
remained unchallenged.
Presently, however, two of us have built
formed masonry walis frem which the form-
- work has been removed just one hour after it
was cast. One hundred years ago form boards
were made of two-inch-thick planks while to-
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day they are usually made of threé-fourths®
inch plywood. Thi$ difference, of course, -is
insignificant since any wooden form con-
tinues to be costly to build and awkward to
handle. The forms we use, on the other hand,
are metal, only three-sixteenths of an inch
thick and easily fabricated at little cost. They
are also easy to swing into place and to move
while one works.

The breakthrough in forming poured
masonry occurred in the southwest during the

‘Depression days when Dan and John Magdiel

patented their first-Wall Building Machine.
Dozens of poured concreté¢ and stone buil-
dings were subsequently erected by these
brothers before the so-called Magdiel Form
was perfected, manufactured and marketed.
Unfortunately, the brothers failed to write
about their method and so wére unable to
change popular beliefs about forming
stonework.
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The Magdiel Form is simply 2 thirteen-inch
“high by four-feet long metal container into
which any masonry material can be dry

sively for building rammed earth walls, for

using a mixture of cow dung and bitumel

- (emulsified asphalt). For our purposes, the-

form works exceedingly well for building
stone-cement walls. Building stone is placed

gravelly ,mortar mix is- packed between the
genious release lever is pulled and the sides of
be worked. It is again clamped into position,
and stone packmg and mortar pouring is re-

sumed. The complete form weights less than
~ thirty pounds and one person can easily re-

'.-I ) 23 A'n

packed. This same form has been used exten- -

e - example. Dan Magdiel evenbuilt a house -

against the form’s metal sides and a faitly dry,
stones. Immedlately after packing, anin- -

the form separate, allowing its horizohtal . -
‘movement to the next four-foot long section to

v

s vt o

- 1ease move and clamp it into a new posntlon
When the Magdiel brothers died in thé

- eatly 60s, their Wall Building Machine, ‘the
Magdiel Form, passed into disuse. No one felt

» inclined to exercise public demain to the
patent rights in order to re-manufacture the
form. It is a device that soid more readily in

- —the destitute days ofthe 30sithan itwould have

during the affluence of the 60s and 70s.
- Furthermore, the Magdiel Form is more, com-
“ plicated to build than eventheexperienced do- .
-it-yourself metal worker would care to tackle. .

The releasé mechanism, especially, requires -

..machine shop precision fabrication.
Accordingly, we have preserved the basic
principle of the Magdiel Form bt hiave
simplified it to the point where others can
build their own form at minimal cost. We
have also found .that a horizontal’ building
sequence which leap frogs from one section to
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the next is more adaptable for amateur con-
struction Two forms that interlock are re-
quired in this action. As stone and mortar are
packed into the second part of the form, suf-
fictent time allows for the curing of the mass
in the first form. When the second form is
fully packed, enough time has elapsed for the
- first form to be-removed and placed ahead of
the second. In actual practice. one twelve-
inch-high layer of wall is forrhed completely
around thé perimeter of the house before a
second layer is begun. As many as three
layers. amounting to three feet in height, can
~be formed in this manner in one day — de-
pending on the length of the perimeter and
attendant weather conditions. This dual
forming method permits the-use of a wetter
‘mortar mix. The Magdiels Wed a fairly -dry
mix which they famped around the packed
stone. A wetter mix, however, pours easily
and more readily around stone. If wall build-
ing is dgne during the cool of the year, it may
be necessary to use a water-reducing set
accelerator in your mortar mix. Thisis an
amazing liquid which; when added to mortar,
reduces the requirement for water by fifteen
percent. [tincreases the compressive strength
of mortar by three hundred percent in twenty-
four hours. In effect, curing time is substan-
tially reduced so that the forms can be re-
moved sooner. Protex (1331 ~West
Avenue, Denver CO 80223) is one company
making an acceleratingradmixture called
PDA High Early. Only fourteen ounces of this
mixture is needed for each bag of cement.
Onee you start laying stone in this form the
relative simplicity and speed of this method
. compared to the laid and faced methods will
' become apparent. The first course of stone is
~ begun directly on thé footing. Lay a bed of
mortar and then pack stone against both faces
of the stone. Spaces between these face stones
can be filled with rubble and mortar. One
disadvantage of this method, however, is that
as you lay the stones you cannot see how their
- faces fit against each other. Their fit can only
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be judged By the shape of their building sur- _
faces. It is, thereforel difficult to make con-

sc:oumﬁgﬂwh%ym;\

Fill the form with-stones until they pro
several inches ;above the top-of the form. Be
. sure that all the stone you lay sits on sound
bedding so none will push out oncg the form i 5
moved along. Once both forms are filled,’

make sure the mortar in the first form 1s;§ét it

needn’t be hard, just firm*Then leap‘ﬁ-og it
over the second form, secure it in place andﬂ
continue building.

When the first course is completed ‘clamp

the forms on top of the finished section and *
j‘h begin building the next higher course. Make

sure the forms are clamped, level and plumb.
Continue in this.manner until the top of the
wall is reached.

Stones can be laid either dry, without *

'IISImpTE‘stmleakst

~method. |

mortan ‘ﬂr w1th a bed of mortar between
them. The, once the form is removed, the
joints betwegn the stones must be finished. If
they have’ beemlald in a bed of motar and the
mu t st whard, any excess mortar can
be‘scratched away: a richer mortar mix
can be made iy ﬁlﬁn{né remainifig space 8t the
joint ¢an rematy reessed. o

For the owneﬁ‘—bl?ﬁt;ler who insists on the
thy, easiest to build.
strongest' and bestinstlated stone-formed
housing, we recom _I\enﬂ\la fourteen-inch
thick, curvilinear stong w?ﬂl with a core of
two-inch polyurethane ff:nam inside and out-

, side corner constructions a{e a@lded by using’

just as the
om{ ‘building
aﬂsmth thlS

the stone-formed techniques
amateurim)ason can also’
masonry headers, sills and hig
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Although stone steps appear simple-to
- build it is necessary to use care in their plan-
ning and construction, When you build steps

_itisvitally lmportant to lay them out cor-

rectly.-You must have a clear picture of how
many steps are needed, the width of their
tread and the height of their rlse It helps to
make a detailed drawing of the pr0posed
flight. Also test some steps with the rise and
run you have selected, making sure -they are
not too steep or too shallow.

Steps are built sequenhally, one upon the
other. When the first step is being built, make
the tread wide enough to accomodate the
width of the riser of the next step. Continue

I.build_ing. in this manl;']e:__r and,if you planned
well, the last tread wili‘be in position at the

correct heigh't} All steps should rise at the
same rate. Even a small difference could

~cause an accident.-

To build steps you will need a quantity of
square-edged stone. The treads must have
sharp. clean edges-for good footing.“Some
masons use slate:or similar smooth stone for
treads, which must be flat and slightly for-
ward sloping so that water and ice, will not
collect on them. Stone steps can be attractive
and functional when built correctly but haz-
ardous if built without care.
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- When one lays a stmié floor or a hearth, the -

‘resulting surface should be flat and-smooth.

. Stone is selected for its thinness and the flat.
" ness of its face. When laying a floor it is usual-

ly inconvenient to use pieces over three-inches

thick. Slate, the traditional floor covering, -

hasa hard surface and can be obtained in thin
sheets: However, stone with similarly accept-

‘able qualltles -canrsometimes be found in .

fields and creek begs. Itis also possible to find
good ﬂoormg:matenal mong discards at the

quarries Which cut gra mte and marble for

gravestones. -~

It is Best to lay stone flooting on a solld
_ surface, either directly on the ground or a con- .

members are given extra suppoit. It is impos-
sible to keep a wood floor from ﬂexing and
© cracking mortar.

- When laying 4 stone floor the best place to
Stai't is at corners and around the edges. Po-
Slthl'l : | number of plects then take them up,

¥

our ﬁsll?ace beloub ’TODQ/ . _,f(.;' 1.

" mortar bed. Work toward the center o

* noting thlir arfangement: Trowel down

~ several méhes of mértar. It should be stiff for

it will havaio support the weight of stone
above it/ Do not;sméoth the mortar; let the
stone mash it down. After you place the stone,

_ tap_Lth the desired level with the handle of

your hammer or a rubber mallet. Check this
placement for level and 'Bgust it. If the stape
sinks too much' it will havé-to be taken up to
add more mortar. You may also liave to use
stone shiims. Tap the top of theStone; if it
sounds hollow then it is not Seated firnilyin its

the

" area you are covering. If it is large you may

| ".""_;_'crete pad Floors supported with wooden o
joists are not recommended even if these

want to set guide lines to indicate level.
- You can fill between stones with mortat as
each is laid or after all'are lgid. It is best to fill

~ joints level with the face of the stone so that no,

one will ever trip on an exposed edge. Bml-
ding stone floors (on the horizontal pranz)

. and hearths s much like bulldmgvertaca{
walls. -~ - _ ‘ i
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Retaining _wz.l-lls' must withstand forces that

~ free-standing walls do not have to contend

with. The purpose of a retaining wall is to
stabilize a bank of earth. Dirt embankments
tend to slide forward and level out, The reason
for this is that surface water runs over thest

banks and, through the process of erosion,

carries earth with'it. Water and earth exert
trémendous horizontal pressure on retaining

walls. Although it helps to build a wall thick
Aand-stréng;‘that alone will not withstand these
forces. .

To build a lasting retaining wall you must
outwit nature. Pressure is relieved by con-
structing the wall to permit water to pass
through. For this reason, the most effective
retaining walls are built dry; they offer less
resistance to flowing water A mortared wall

-170

requires weep holes allowing the passage of

water. A gravel drain field between the wall -

and the bank will allow water to flow freely
around the ends of the wall.

Walls that curve inward offer less resis-
tance to water than straight walls. A curving
configuration is also stronger than a straight
line. Build your retaining wall sloping inward

rather than plumb; an_earth bank tends_to
assume this shape naturally. '

There are some retaining walls through
which you do not want any.water tp flow. In

this case, coat the surface interior 6f the wall

with a waterproof matefial, such as asphalt or
plastic — possibly both. Extra measures must

be taken to et water pass around the ends or
- beneath this type of wall.

-
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An arch is a collection of stones working
together to span an opening that is wider than
any one of them. A finished arch needs the
support of neither wood or metal. Like any
other stone construction the force that makes
an arch work is gravity. Gravity wedges each
stone so tightly that it cannot move. More

than any other stone structure, an arch-must -

be built carefully of closely fitted pieces.

To build an arch you must first assemble a

form to support the stohes until they are able
tosupport themselves as a unit. Select all
stones for the arch and place them, dry, on the

form. After they have proven to fit well
together they can’be mortared into place.’

Once the mortar §s set, the form can be taken
down and the arch will be self-supporting.

- Arches exertoutward presgure on walls
supporting them. These walls must be strong
enough to withstand this pressure. Arches can
be any number of shapes, from the tall gothic

style to astraight line. The flatter the arch thé
more outward pressure it will exerton the sup-
porting walls.

Each stone in an arch must be shapéd_ S0

" that it fits snugly against its neighbor on

either side. Although the keystone is tradi-
tionally the symbol of the strength of an arch,
it is no more 1mportant than any other stone
therein. Appropriately shaped stone for
arches is difficult to find. In most cases the
mason must shape them to fit. Each piece
should be wider at its top than at its base. Iis
sides must radiate symetrically outward from
a point at the center (the focaldpoint) These
shapes can be defined with the use of a radits
string attached to'this central point. You
must build your arch with judgement and
confidence so that-when the form is finally
removed you will not be afraid to pass beneath
it. :
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A fireplace is the ultimate symbol of
"warmth, comfort and security. Indeed, there

‘is sometHing mystical about the human re--

sponse to the combination of stone and fire.
In the past fireplaces were built entirely of this
material. Intense heat, however, is probably
the most destructive force to which thé stone

in fireplaces may be subjected. Look into the.
heat chamber of most bld fireplaces and you"

will likely find that the stone therein is
cracked and crumbling.

Contemporary stone fireplaces are built
with this fact in mind. Their construction in-
cludes a variety of heat-resistant materials to
insure a sound and safe fireplace and chim-
ney. The heit chamber is lined with firebrick
- or metal, a damper is installed to regulate air
flow and the chimney is linél with ceramic

flue tile. Stone and mortar provide structural

1™

support and an attracfive facade for these in-

- ner workings.

Building a fireplace and chimney is a com-

‘plex process. There are a wide variety of basic

designs from which to choose and hundreds of
variables to. be considered for each design. It

~would be impossibje to adequately include all-
of the details of fireplace design and construc- -,

tlon in this book.
The diagrams provided here are meant only

_to give the reader a general picture of how a

fireplace and chimney are put together, They
illustrate some of the construction details
needed forlayingstonein a fireplace, but
much éddi_tio.nal information will be required

- if you want to build your own.*®

°In preparation: The Qwner-Biilder's Guide to Fireplace
Construction. Write l]lc publishers to be p]'lcul orl the -
n111]1m.. llst




regd '
bre

oL o _:Hq..;!a(i)gxlok:‘ L T
SRR o i = =
L el
- o da“}:;ﬂ,_ .
. oamle oo
| io_:‘likﬂ'e] |

= "'-.‘-'r? :.. '. | : i -T‘:imbrr‘gt | o
—loeinr
f
‘conxhlevered







e e, e o s

i




o

. s:u
e

!g
¥

4

ffoldi




By

B pen51vebutnot necessarily the easiestmethod.
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" . If the_plans for your house include stome
walls or a chimney you will need to use scaf-
folding. Its quality will make a big difference {
. in the ease with which your work progresses. o rewes
_Taketime to construct adequate, well-braced : i H-
scaffolding.. Workmg/helght should be bet- 7 H H
ween knee and chest level. When you have to ¢ et - |
'lay stone higher than that, it is time to’ ralse - T
- the scaffold boards..Good scaffolding pmf-' ' ool
vides plenty of room to stand as_welfds s ade- ' i o S
quate space to Stpckplle stone” There should - E ’
also be a board at waist height on which to L L
place tools andatiortar tub. Put a safety rail,

ific, along the outside edge of the

. The necessity for careful scaffold
b clmg cannot be averemphasized. Every

~day you will have as much as two tons of rock

" and cement besides yourself on this staging. If
it shenld gwe way you might find yourself on.
_'your slab in a lot of trouble.

. Scaffolding can be provnded in several | -
. ways.. The builder can construct his O\Tm using '

A

Tubular metal scaffolding can.be rented in
most areas at very reasonable rates. This scaf-
folding is designed to meet the specnﬁcatlons
- mentioned above. For- masonry, specify the
type with ladders on the side so that the scaf-
" fold boards can be raised at two-foot incre-
ments. Thatway your work will always be at a
¢omfortable height. Jacks.are nseful for
leveling the scaffold on slopmg or lrregular
ground.. ' :
Ifyouare domg alotof worlgrequnrmg scaf-
' foldmg you might decide to purchase sonpe.
- Onesimple and cqnvenient variety issthe
.pump jack. The Hoitsma Adjustable Scaffold
Bracket Company (Box 452, River Street
Statlon, Paterson NJ 07525) manufacture a
mason’s pump]ack that iswell- sulted for

ARA A AN

warking height. Whlchever methoﬂ of \w;
scaffolding you use, be sure.i is built strong

- enough to hold the weight of mason, stone Lt _ A f%ﬂ
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Glossary

¥

Accelerator — A substance added in small
-quantities to concrete or mortar to hasten its

used for this purpose. Accelerators are useful
when workmg in cold weather to make the
cement set before it freezes,

Admlxture— A substance added in small
amounts to concrete or mortar to alter its
properties. Admixtures are used as accelera-
tors,. plastlmzers and air-entraining agents.

Aggregate --¢~Stone gravel sand or-any
-similar inert material which,is bound together

'strength of the mix.

“Anchor — An\\means used to mechanically
‘bind a masonry m\dss to a foundation or wall.
Generally made of metal, anchors come in a

to “Z bars made of round stuck

spans‘an opening without other support.

than the opening itself but wedged together to
form a contlnuous bridge. . : .,

-weglgeeshaped pieces in the arch.

Ashlar —1. A stone with a square or rectan-
gular face 2. The style in Wthh this stone s
1a1d , e

hardening rate. Cal¢ium Chloride is often .

“with cement to make mowrtar or concrete. The .

__aggregatecomposesthe bulk and compressive © . Bed —1. A prepared surfa

~ islaid. 2. The surface of a stone parallel to its
™ stratification. o

Bed width ———The thlckness of a faced wall,

variety of styles from flat corrugated wall ties’ ~ Bedding ——-*ﬁ'ﬂg.yer °_f mortar “P‘m Wh“’h'l‘

Arch — A curved masonry structupe Whlch _

Stone arches are composed of unjts ail smalier

Arch stone — (Voussior) Any one of the

' ways which anchors th

LI

s
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Backfill'— Earth or stone used to fill behintﬁ’a_;
foundation or retaining wall. Backfill takes

time to compact and should not be relied on to
bear weight.

Backing — 1. The surface against which
gstone is laid. 2} Concrete or stone used
to fill behind the face in a wall:

Basalt — A dense textured, igneous rock rel-
atively high in iron-and magnesia minerals
but relatively low in silica. Basalt is general]y
dark gray to black and feldspathic.

‘Batch — One mixing of concrete or mortar.

" Batterboard — Fixed horizontal boards lo-
cated at the outside of foundation corners.

Nails'are set in the top edge of these boards
and connected with lines t6 indicate excava-
tion,.footings and floor level.

on which stone

¥

stone ests.” - B ,
T q‘-ﬁ“ ..Jq_“'__

Binder - Any pQ ery substance mixed with

aggregate%to ifqt mortar or concrete

Bond — 1. A regular pa;tte n* according 'to
whlch stone is laid Tn a wall. 2. The adhering
of mortar to stone.

ﬁoﬁdstone— (Bonder) Inlaid masonry, a
"l\arg flat stone used to unify the two-sides of a
wall. When veneermg}itgls{ a stone laid flat--

all'to the backing. It
is rlot needed when met ktles are used.

Bridge stone — A flat stone spanmng an -

0 N
openmg rgap -

"‘.'\"Brownstone — A mndstone of brown or

_'chsh -browrni _celor. This. hue comes from a
pr mmant amount of“lron\ omd‘e A 1

&
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how one may build his own house as inter-.
preted by the inspector who often knows
nothing about how the owner-builder can best
solve his housing needs. '

Building surface — Any surface on a.stone
used to support welght in a wall. '

Bush hammer — A hammer whose face is
composed of a number of points, often used to
 smooth faces onsoft stone like limestone,
marble -and sandstone.

Cap stones — The uppermost, and often
"decorative stones used to finish a wall.

- form, the trade of a scylptor. - C

~» Carve — Shaping stone by cutting argesign or

Cast stone — Imitation stone.

Cavity wall —— Any hollow wall. The two sides
are separated by a contfnuous air space and

connected by wall ties. % _
B
Cement — A binder (such as portland

cement) which is mixed with aggregate to |
form concrete or mortar.

Cleavage —-The ability of a rock te 'break
along a natural surface; the surface of- thlS
natural break. - ‘o

Chinker — A small stone used to fill gaps
between lar,ger ones in a wall.

Clay mortar — A mixture of clay and water
used to ﬁll gaps between stone in a wall.’

Cohblestone — A naturally rounded stone
large enough for paving. This terfn is now also -

used to descrlbe any pa\?mg block.

Concrete — A mixture of:water, sand, gravel
and a binder (portland cement) which hard-
ens into a-stsone-like mass. '

Corbel — To lay stone so that it projects from
the surface of awall. Corbelled stones are
often used to support beams.

Course — A horizontal layet of stone ex-
tending the length of a wall. d

Cut stone — Any.stone cut, chipped or
- machined to a given size, dimension or shape.

Damp proofing — The coating 4 wall, above

grade, with a compound that is xmpemous to

- water.
- Damper — A metal plate in the flue of a

chimney used to regulate the draft.

Dormer — A vertical opening in a sloping roof

- which is usually prowded with its own p1tched

coverlng

Dressed stone — Stone that has been squared
all around and smoothed on the face.

Dry wall — A stone wall that has been built
without the use. of mortar '

Efflorescence — A crystalme deposit appear-’
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- ingon stone surfaces that is caused by soluble
salts carried out of the stone by moisture. It
* usually comes from mortar or concrete back-
ing. It’s harmless.

Eyeball — A check for plumb by lining up the
wall and the string on a plumb bob held- at
arm’s length.

Face — The exposed portion of a stone in a *

wall. o

-

Fat mortar — { Rich-mortar)} A mix with more
than the usual amount of cement, lime or
other binder. Itis used when a stickiet consis-
tancy is desired. Fat mortat is not necessarily
.stronger than a regular mix and, in fact, is
often brittle.

Fieldstone — Eoose pieces separated from
ledges by natural processes and scattered on
the ground. '

Fireclay — A -binder capable of withstanding
extremé heat without disintegrating. It is also
added to mortar to make it more plastic.

Flagstone — Thin slabs of stone used for
paving (flagging) walks and patios.

. Footing — The support'upon which the foun-
dation wall sits.

Foundation — The whole masonry support
for a building.

Freemason — A term from the Middle Ages
referring to a skilled mason who is capable of
cutting freestone

Freestone — A stone that may be cut freely in

any direction without fractute or splitting.

- Furring — A cavitjr within an exterior wall
providi:lg space for insulation and a vapor
barrier. { | e

. Gauge — The proportion of dlfferent materi-
“als in }‘nortar or concrete,

Grain— The plane along which a’stone splits.

Granite — A fine to coarse-grained igneous
rock formed by volcanic action. Granite is a
hard stone and difficult to shape.
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.Green mortar — Portland cement mortar

after its initial set but before it has begun to
harden properly. Mortar is greent in color. for
about a week in cold weather.

Grout — Mortar of pouring consistancy

Hearth — In a fireplace the area directly in
front of the fire chamber. A masonry hearth is
important to prevent ﬁres caused by flying
sparks. £

Igneous — One of the three great classes of
rock. Igneous rock is solidified from a molten
state as, for example, granite or lava. -

Insulation — Any material used to prevent

" heat or cold from passing through a wall.

Jack arch — One having horizontal or nearly
horizontal upper and lower surfaces, alsc
called a flat or straight arch. The less curve in
anarch, the more outward pressure it puts on
its supports. -

Joint —

wall.

“The space between two %tones in a

_ Keystone—The last wedge-shaped stone

placed in the crown of an arch. Although it

symbolizes c?mpletlon this stone is no more °

1mporta.nt than other arch-stones.

Lean mortm'-!— A mix using less binder than
customary. It is usually difficult to spread.

Level — (spirit level) A straight-edged tool”
used to determine true horizontal and vertical -
“planes by means of curved glass vials contain-
-ingdiquid and air.

M
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‘Eime — Chalk and other forms of calcium
carbonate burnt in a kiln to powdery consis-
tancy. Tt is called quick lime until it is soaked
in water when it then becomes hydrated or
slaked Ilme

Lime mortar — Lu:ne and sand mlxed with
water. Lime mortar has a plastic consistancy,
making it easy to spread, but is soluble in
water. Lime is also added to portland cement
mortar to make it more plastic. '

Limestone — A sedimentary rock composed
largely of calcium carbonate. This is a- soft

and workable stone, often used for carving. .

Line — A string, usually made of nylon, used
for Setting up building work.

Line level — A small spirit level which is
suspended in the center of a taut line to com-
pare points over a distance. It is not as accu-
rate as a water level or transit

Line pins — Metal pins about three inches in

between stone in a wall and used to hold

&

Marble .— A metamorphic rock composed
essentially of calcite and dolomite, generally a
recrystalization of limestone.

Mash hammer — A Scottish term for a smail
double-faced club hammer or sledge hammer
‘weighing two to four pounds.

Masonry — - Stacked construction often set in
mqrtar

F/Iortag — Sand and water mixed with &

binder and used to fill gaps between masonry
units. j

- Metamorphic — A class of rock which has
™ been changed or altered by external agents,
~such as deep-seated heat or pressure.

Mosaic — A style of stone laying which is

generally irregzlar with no definite pattern.
stone used is of no specific

Generally, th
geometric shape.-

Mud — Mason s term for mortar.

to plane at which it formed in the ground.

length.. They ate inserted in the space\::tnralhed The surface of a stone parallel

guidelines.

Lintel — A single piece of metal, wood.or

stone used to span an opening.

*

i

tural Cleft — This generallyrefers tostones -

~ which were formed in layers. When these

stones are cleaved or separated along a natu-

ral seam, the resulting surface is called the

natural cleft surface.

Non-staining mortar — Mortar composed of
materials which will not stain the surface of

~ stone. It usually has a very low alkali content.

Parapet wall —The partjof any wall which is

- entirely above the roof line. .

‘Parging — Coating a masonry wall with a
layer of mortar. This is doneeither to fill gaps,
- smooth surfaces or damp proof. '

Pi¢-run gravel — Naturally occuring aggregate
excavat;ed from a pit. ) !

Plastic — A term describing sticky, wotkable

mortar

¥

Plug — A small, pomted wooden peg pushed
into a hole in a wall where a screw, neil or
other fastening device can later be sectu‘ed.

* : &
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*"""?ro]echlms -~ Stones juttmg from a wall

PN

" Plamb li;ne —A strmg on whnc“h a welght

. {(bob} is. hung stretching it ina vertical direc- -
tion. If fhe string is braided, like fishing lirie, .
‘the weight will not spin. "

Poinﬁng — The final filling and ﬁmshmg of
morfar ]omts ' .

Polyuretha.ne foam — A plastic foam avail-
able in sheets with the following properties:
high ratio of strength to weight, low thermal
- and acoustical conductivity, low transthission
s ofwatervapor and high'd"imensional stability.

Portland"cement — A bmder u§ed in mortar

L and-con rete Whlch sets with stone- llke -

qualitics

giving the effect of ruggedness,

" Quarry — An operatlon where a natural de
posit of stone is removed from- the ground.

Quan-y face — (quarry dressed) A descrlptlon
of stone as it comes from the quarry. It sis
- “squared on the sides but has.a rough faceJ.

Quan’y SAp — The mmsture in stone fre hly
- cut from thelguarry. Some stone, lil erlalJ: is
~ Soft when first quamed but hardens when it
drles out T L

Quartzi A compact granular rock com-
“pdsed of qitaitz crystals, usually firmly
cemented into a hpmogeneous mass. Its com-
. pressive” and tensxle strength are’ extremely i
high; Vits color range is wide. - .

leins ~— Stones at the corner of a wall whlch
,are emphasized by their contrastmg size, pro-
]ectloh or dlfferent finish.”

- Raked Joint — A mortar,fjomt inyhich the
,, mortar has been scraped back w1th§'mtkm!j
trowel or similar tool. This is done either in -§
ptenarahon for pointing:or.as a finish ltself

,Random rubble — A masonry style i in which
' the stone is of irregular shape and size, not
laid in courses.

‘Recessed joint— A mortar ]omﬂ in'which the

: pomtmg is set back from the facejof the stone,

\. FI
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Creatlng a strong shadow effect. Wlth thls
style there is less danger of the:mortar crack
ing out than with flush joints.,

Reinforclng rod — (rebar) Round steel rods

~available in twenty-foot lengths and three-

elghts toone-inch diameters, used for in-

- creasing the tensile strength of concrete. -

'Ready mix — Concrete mixed at a central
batch plant and delivered to the site in mée\

equipped trucks.

" Return head — A cornerstone having a right

angle and two sides suitable as faces.

R Reveal The dlstance from the face of a wall
to a window or door set back iri the wall.

Rich mortar — See fat mortar.

Rift — The indication on a stone’s surface of
the plane along which it will split.

Riprap — Irregular-shaped Stone -used for
facing embankments and fills. Stone thrown

. together without order to form a foundation
&f%dstaining wall. = - o .

Rock — An mtegral part of the eartn S crust

. 'composed of an aggreg:{iie of mlnterals

Rubble — Building stones whlt:h are not
smoothed to gtve fine Jolﬂ‘ts, like ; hnars, but
are spmetimes squared and lald in coln-ses

-~ Saddle —A flat strip of stone prrol cting

abeve thefloor between the ]ambspf a tloor a
threshold. .

- , _
" Sandstone —A sodlmentary rook consnstlng

_usu lly of quartz cemented w1th silica,. iron
‘oxifle or calcium carbonate. Sandstone is..

:bee has high crushing andtensile atl'cﬁgth

_ and a widg range of colors atnd ‘textures.. ¢

Seaﬂolding — A temporary stoel or timber -

~ erection for 5upportlng people and materlals

durlng buﬂdlng

Schist — A metamorph ic rock composed pre- -
dommently of minerals whose long dimen- -
sions are oriented in approximately parallel

’ posltlons or “la'tes of fol.atlon Because of
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N Slate — 'ﬁ ve i ﬁne-grained metamorphlc

. terized: by an

this structure schists split readily along these
planes. The most confmon schists are com- ~
' posed of micas and generally Contain
subordinate quartz and feéldspar of fine- -
grained texture.. All graduatlons of texture

exist between schist and gnelss a mone -

coarsly follated rock.

g,f Scoria — Irregular masses of lava resemblmg

- clinkers or slag. It may be.cellular, dark
colored and ‘heavy.

: Sedlmentary A elass of rack formed of
. " sand, mud erposrted in l_ayers in the
. ocean. s ' ,

Serpentine — A hydrous magneslum silicate
material of ‘igneeus origin, generally a very
- dark green color with markings of white, light |

» * greenorblack. One of the hardest varieties of

natural bunldmg stone . ’

‘- Set — The initial hardenmg of concrete or
‘mortar,.a chemical process. -

Shear — A type of twisting stress poorly
cdunteted by unreinforced masonry. A wallis «
m shear when.it is sub]ected to a pair of equal'

forces whreh are opposite.in their dlrectlon e

Sﬂl— A-flat stofe used underwmdows ,‘doors _
and other masonry opehmgs \\ :

~ Siab — A lengtihwrse cut ‘of ‘a large quarry
block of stone : : . .

rock derjved fro sedlinentary shale. Charac-""

: "llentxparallel cleavage en-

" tifely 1ndepend nt of afiginal bedding, this
rock may. be: splntqnto tetdtively thin slabs '

Soapstone —A vanety of'talc with a soapy or «

_greasy feel It is used. primarily" for hearths

©- ' and fire chambers and is known for 1is’~stam-
. proof qualmes,q . - . 5; o R
Spaﬂ —A stone fragment that has been split *
or Brokeﬂ off Spalls are. prlmhrlly used for‘

ﬁll_mg gaps in rough- masonry

"Vapor bamer— An zilrtlght skm placed in g St
. wall to prevent the penetration of moisture.” * - --?""'*

whlch ls not meant 'to_"be load bearmg-

NS Wall tle = A’*metal 'anc'hor «used to bmo

2 ',Waterti\ le —
* on.the outside of the wall sllghtly ‘above-the - -

" Weepl l¢s

: v-throu]gh R O S

blocks or fragments taken'from the mother
mass. Stone is the bulldmg material obtained
from’ roek '

Stone boat— A wooden or steel tray mounted
on sledge runners for haulmg stone short dis-
tances over a rough road or trail:

Stratiﬁcatlon — A formatlon produced by de- _
position of sedlments in beds or layers
_(strata)

e

Strip rubble — Generally speaking strip” © -
rubble comes from a ledge quarry. The beds

- of stone ate um‘formly ‘straighit ]ust as fhey are :

renfoved frqm the ledge.. L. . ‘

‘ PR §
Tailings — Stone or carth retiuse from a ./’
mmmg operatlon A T S

T -

Tamp — To com pact mortar, earth or gra.vel

by repeated -poundmg with a heavy welght

Th:ough stone — A bond stone whlch 15 seen
“on. botbfaces ofawall, . =" -, |

Tooled finigh — Paraﬂelgro&nes on the face’
of a stoﬂe dut four, six or eight.to an.inch,

\-l

_ Toothed chisel - A stope cutting tool used for
. fing work i in shaping soft stone. . -

L

=

Veneer — Stone used as decoratrve facrng

masonry‘to a wall

A erojeetlon of lower masonty, o "

grbund, preventitig: the upward movement of

, ‘ground.water: ;.0 .

Wedklng - Spllttmg of stone by drwmg ;
,wedgep into planes of weakness. . . _ _—

*Sm‘all gaps left i m thf _]omts at
the foot of a wall to- allow water to. EAss of " ’

‘

-

+Z Bgt":AZ”s'haped-rﬁetal rod used as an T
ancho:t‘ . . U «
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Owner-Builder: Publications is preparhlg a ' . i
Ca five-volumeseries of instructive guides for the . ol ’ -
- beginning builder. Next to be released,js - | Lo
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« 7 Composites: Habitable Sculpture, Earth . - . ‘ . -
' Walls, and Férro-Concrete Structures. Write - S L P
" us'so_that, we tan place your name on our ’ ' B
mailing list and notify you as each publication
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