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AN INTRODUCTORY COMMENT

This is a technical manual which seeks
to bring together in one volume signifi-
cant information {rom various sources
bearing on small scale adsbe production.
The successive editions of this manual
are also a chronicle, log, or journal of
an avocational interest. It started with
casual, arm-chair curiosity and over
the years mushroomed into a personally
satisfying open-ended experience.’

Perhaps the seed was planted many vears
. ago as a member of an American Friends
- Service Committee, college-age, summer

work camp in Torreon, Mexico. The
goal of the summer was a clearer appre-

ciation and understanding of the social-
economic- cultural life of our neighbors to the south. The work progect was to
ax&st in the construction of an adobe building to house a cotton gin. The daily

edule included joining the skilled and unskilled laborers in digging, moving,

.and mlmng the soil, water, and straw to make adobe bricks and then car ry
them to the buildihg site--often in 110P to 115° sun. .A frequent reflection:
. There must be an easier way'

The years came and went with the dramatic social changes of the 40's, 50's,-
60's, and early 70's. A depersonalized, technological society was putting ever
greater distance between the producers,_the decision-makers, and the consum-
ers of its abundance. Greater leisure b‘!:ought new interest in nature/cra.ft/
creativity-oriented life styles, As a psychologist seeking to understand the
1mpact ofsthese changes upon people and as a person sharing some of the same
experiences, ['found myself casting about for a model, an act1v1ty, an involve-
ment which could meaningfully relate to the-contemporary scene in a tangible,
concrete manner.

One mﬁdge mayhave come from reading an article on world housing needs and
the Cinva-Ram block machine. Another certainly came from a delightful and
technically informative visit with the largest commercial adobe block producer
in California, and probably the world. An adventure had begun--an interest in
stabilized soil as a basic, multi-use, molding materiala A notion began to

take shape. There should be a way of designing simple, inexpensive, yet effi-
cient adobe-mgking equipment which would bridge the technological gap between
the back-breaking, mud hole method and the centrallzed high c:a.plta.l investment,
mass-production “method . ‘
Mobile, low-cost, ﬂexible, efficient production equipment and a sense of cre-
ative independence were guiding objectives. This image was gradually trans-
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lated into the early stages of e’xper‘imenta r_ealif:y. " The satisfactions and
frustrations were shared with others. THe resgonse generatad sufficient
interest to suggest putting the experiencejtogether in printed form.

. ’ } ; ! )
.This is the fourth edition of the/Adobe Craft Manual. It will probably not be

the last. There have been delights and disappointments on this safari: dis-

covering bits of new information, collecting soil samples from across Northern

California, stimulating personal conversations, accumhla.tin‘ B basement full

- of parts left over from earlier equipment models, producing a back yard full

of "test run" projects; photographing the procdess, moving from mafuscript

‘to printed copy, and responding to 'people inquiries' from around the country

and the world. The next spin-off will be leading an Adobe Making Workshop

for the University of California Extension Division in an adobe community

center constructed through the energies of an esteémed local public school
educator-administrator’.who caught thy"adobe bug” forty years ago.

4.
-,

Karl V. Schultz . ,‘ . T T

Oakland, California - T
March 1, 1974 ) e
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Adobe construction has been used for
centuries around the world, Tt is esti-
mated that cne -half the people in Africa,
Asia, and Latin America. live in houses
using sun.dried earth (4,22}, - More
recently; especially in Southwestern
United States, adobe has been’'redis-
covered by architects and home owners,

. as an attractive and economical build-

ing material "This has come ‘w\'\t_h.t_ech-

‘nical-advances and commercial large-

scale production, (Va"rious methods
have been used to stabilize soil, In this

__manual, adebet or ''stabilized soil"

will refer to methods using emulsified
asphalt as the -stab1l1z1ng agent )

\ A . R

~The top p1cture on the left shows an

original mud and sfraw adobe block
from Taos, New Mexu:o.

F] L]

. The plctures below 1t ‘show the effects

of water erosion’upon stab111zed and un-
stabilized test Blocks 1 x 2 X 32 inches,
o

The first p1cture shows the stablhzed

~ soil blocks on the left and the unsta-

b-111zed blocks on the right,

The aecond picture shows the same
blocks after being subjected to 45 sec-

‘onds of jet spray from a garden hose

‘held about one foot from the test blocks,

. Adobe has a number of characteristics
- which make it attractive for construc-

tion and craft-related applications:

1) Virtually waterproof when clay/sand
_proportwns are maintained and thorough
mixing is carriéd, out; 2) Good insula-
%ioh to sound, heat, and cold; 3) Ter-
mite proof: 4) E‘lreproof 5) Resistant

to wind and sandstorm erosion; 6) High
crushing strength (varies with soil, re- o
ported to be approxlmately -130 to 800
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easﬂy rnolded, molds may be removed 1mmechately for air and sun drymg, -
8) Cured adobe is less dense than fired hrick or concrete blocks,. hence, . . ?
‘can be readily cracked, sawed,.hor drilled using masonry tools; 9) Inte rior’

and exterior surface f1nxsh1ng are not. necessary but may ‘be applied (4, 5, 8)

‘Equipment developed by Adobe Craft has been designtd for a 'variéty of set-
tings: 1) Do-it-ycurself home ownegr,: craftsman, or artist; 2) Farm, ranch,
\aecond home setting; 3) Community e‘quiprnent rental se[rwce 4) Supplement
tQ bmldmg supply, nursery, or landscapmg busmess, 5) Small business and
‘employment opportunities for youth or unskilled labor;-6) Public or private
agericies concerned with constructing housmg, recreational, health or
-educational facilities; i, e, , situationg with. limited funds but with access" to ..
appropriate soil and labor su?ply, 7) Redevelopment settmgs-- omestlc or
,emerging countries; 8) Equipment is suitable for community art centers,

college art departments, or e,’xper:.mental work. in schools of engi.neering
or arch:tecture. L
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gBas:.c steps in brick- rnakmg with stabilized earth. lnt:lude . 1), soil selection,
2) soil preparatzon {crushing - pt?lvenzmg and/or screenmg), 3) mixing,

: ') moldmg, and 5) curmg. _ ~ \___‘

.

.

s of resea.rc:h and expenmentatxon. \ The goa.ls h\a-ve been to QeSIgn .
equip nent with the following features: 1) An equipment "package'scapable.

- of soikto- fmished block productlon. ~ 2} Minimum capital investment com -

. _patlble ith’ efhc:.ent production using unskilled labor, 3) Equlpment srequir -
ing minirWum fabrication-assembly facilities; e, g., using parts dand mate rials
readily available and mass produced for otﬁqr purposes, thus inexpernsiye,

4) Simple. operaﬁon ‘and maintenance for-small-scale, highly mob1le, on-ﬁlte

~production; e, g. ,\Eimly carried in auto,. trall\? or pickup truck, (On S‘J.tme

LA

_ -_;Sroductlon greatly educes or/eliminates sales and’ transportat1 h costs
‘which represent a substantial/ pr0port1cm of the retail price-of centrally pro- S
duced blocks, ) 5) Flexible modulator type equipment--production capacity ﬁ“ﬂ, ‘
can be easily: mcrease&\ by addmg unlts or by mcrea\smg powen supply and AN
size of units, \ _ . . N

-

N, - Y . . -

: A. Soil Selectmn (4, 5, 3)

\ ' -
f; Sml should mclude a m1xture o‘f\fme (silt-clay) partmles and sand partlcles
" in proportions of approxxmatel 1/3 clay and 2/3 sahd, (Clay is defined as, .
~ particles . 005 mm, or less mxchameter of that passing through a 200 mesh,
.1 screen, and sand as ‘particlés 0,02 to ], 0 mm, in diameter,) Particles up to

.+, 1/4" in diameter can beg-iged, Excessive clay, especially clay with high

. . plasticity, causes ghfinkingvand crackmg. Excessive sand produces weak

i ~.blocks resalting rqm inaufﬁcient Bpnding Surface}\ --

Th\Q jater Jag Stest 15 a s1rnp1e method
_"'Iﬁ oil_aamples. F111 a‘glass jar about -
half.full with a soil sample, Add :
water to about two-thirds of jar capa-
-city. .Shake v1gorously and let settle~ ..
® _for about*half an hour, Organic matter
oo '_ will float on top of the water, Fine
T BB particles of clay ‘will remain at the
S " top of the settled soil and.coarser par-
ticles will settle to the bottom, Pro-
portlons of particle sizes will mdtcat%
soil syitability, Proportions of clay
and sand may be altered by adding clay
or sand as needed, A-wide variety of

o g
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soils are sultable far adobe br1ck ma.k_mg However, soils w1th hlgh ac1d1ty,
alkalinity, or soluble salt content shGuld not be u'sed

[

..... —— e —— " —_— o e e Cimima —_ PR §

~ Acidity. The pnmar}yr source of ac1d content‘ in 5011 is orgamc matter Th1s
'I5 undesir ble fTom the point of view of mechanical strength, water absorp- .
“‘tion, an}liqé;glcal degradatmn Soil Samples should be taken from below
the grass ro level . . :

- Acid Test. Mix 3011 sample with d1st111ed water . Bl_ue."l‘ifffrius_(_pH) paper
w:.ﬁ turn red upon presence of acid. - , A T % I

Alk.ahmt . High al_kaI: confe_ﬁt"rn—emlhrermostineq.uen tly found 1n-'a.r1d or
Fm_a?i% regions. -This sugged®s the presence of salts’ such as carbom
Other neutral salts such as. sulfafes or chlorides may cause problers such =
{ﬂhng and‘loss of strength due to slow hydration. For high durabjli '
cks, the salt content of the soil should not exceed 0. 2%, by we:.ght.’c?g'le
eq:l.l oo . . _ . s St

~

Alkalme Test. A number of d1ffe‘rent methods may be used for testing tﬁe
presence or absence of alkahne and the amount of salt ‘co.ntent o '
1 = : ». % o
. 1. Mix soiNand dlstl.l.led wa.ter. Add 5% nitric or hydrochlonc/‘ﬁmd If
. there is f1zz1ng (efierwescent actlon), preeence ‘of alkah (car‘bonate) is. - '
IR 1ndJ.cated N S ___;» - { i
“ \2 Mix aosi:.nd d:stxlled wa.ter . Add a few drops of phenolphthalem. lfed
" colgr inBlicates- presence of alkal:.. Or, pink htmue pape'; ma.y be used
It w111 turn blue mth pree ence of alka.h.

_f

R 3 “Use a elmple coiﬁl_ ctivi Wy Endge wlﬁdi‘lias been cahbrated agamet kno “‘
: ealt'r centents.--;. SRR _ L

3'::;'.' e . ,,r'

*4-? 4, Fl.lter method to test for chlonde or sulfate,, Mix soil ﬁaglple with wat_e: R
' ‘ and filter. 'Ileet filtrate mth lxtrnus: B (0 = ‘fhxﬁgh_ax:;/rdvxl == neutral
i ‘]'.f pH is under 7, proeee,d e ,z,/ o ¢

-
&

1},_-.

b If pH is a.]:fove 7 add mtnc acid unul pH is 7/01- {ees. ;

- 'IJ"

o

1) _.To part of the above, add 2% silver niuzate solunon. Prec'zpj.tate'
SO ’_}_"indicatee chlonde or sulfate. R o, - N .

~ : ;.

RS

o | 2) ' 'To eecond pa/rt of by above, add 2% barmm“‘chlonde solution, s
.. Cloudy. Prempltate mdwates Bulfates' T




B. ,Soil Preparation (Screening, Pulverizing/Crushing)

. LR . _ o : 1 !

' S6il may bé prepared for adobe| making
by screeningand/or crushing- pulverl-‘
zing. Scréening may be done with! several
types of simple equlpmen,t Th]e plcture
on the left shows two soil sample.sifters,
each -about :4' x 10" x 15", \ One.has" 1/4"
‘hardware cloth and the othez\'\’ 1/8" mesh,

A larger hand Sifter may be rnade with”

a simple rectangular wood frame, approx-
imately 2 1/2' x-5' oh which is, mounted
1/4" hardware cloth. One end. ‘qf the
Irame is elevated. As the spil 15 thrown
on the frame, the fine soil drops through
the screen and the coarser mate“rlél rolls
down in front

; ‘i
i !

A power- -driven barrel sifter is much
more efficient. The model showh in the
picture.used a 24" x 15" barrel fisCarded
by a lgral paint, f:.g,rn._ (& 30 or 95 gallon
barrel would gis éreate,&‘ capacity if . -
~ desired.) A cone of 1/4'" hardwalre cloth
. clamped onto a section/of 4" *plasltlc drain
pipe was then inserted/into a hole cut into
" thé bottond of'thie barrel, Oval holes were
cut around the circu
bottom..

- This unit rotates ox elght Ekate wheels
inside twg hoops. m}ade of, 1/2" flexible
. conduit. *The motor and V- belt grive
~‘are mounted on top of the unit, This
v en‘tl.re umt re‘sts upon a hand truck chasms
| Unsifted 5011 is shoveled nto the front.
/Fs.ne sox.b drops from the slots around the
bottom of the barrel, gAd the lumps or
rocks rold out through the section of plas-
. tic pipe. An additignal screen may be
attached t(b the discharge plpe -thus pro-
“ducjng a three -size gcreening operation,
Koy further parts and assembly 1nstruc-
tion detall see Appendlx B.® ‘

. e

’w.A prev1ous model shown in the 1972 s
.+ Adobe Craft Manua}tl used a large plastic

~garbage container jmounted on a wheel-’
“bar¥ow chassis. This was effective Lbut™ .
-less compact’\ andJ parts wére more time .
o consumlng to fabnc’ate and assemble '

,“ o

N




- 1'hp motor Wlth double 5/8' belts with

Pulverizing-crushing may be done by
converting a yard model compost maker.
The large hole screen used for compost-
ing is replaced by a 1/8" thick steel
plate " holes prépunched. A

pulvenzmg blades rotating about 1,000
rpm was very effeggve with low density
sandstone and clay-type soils. Material
must be dry Do. not use high density
rock. Wear safety gogglés. A small
hammer mill type crusher 1& reccmmended
' for }ugh deus:.ty rock. c
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) ‘The essential 1ngred1ents of‘sta,blhzed
' so0il adobe ‘mix are as fol].ows.

-

1. Soil: 25% to 45% clay and 55% to
. 75% sand (or crushed rock .sand
equlvalent)

2. Efnulsified asphalt (Chevron ss 1h),~*-*~
a hard, .slow-setting errulsion. Do
not store where exposed to freez;ng
temperatures Will tend to settle 3
after a month or two if not used.

. Agitate periodically before" u51ng
. if stored longer. ﬁ

R
\

_ ~ _
'3, Water . ™~ _ -
- Research frem various sources is gen-

- erally in agreement that 5% (4.5% - 6%),
by weight, -of asphalt to adobe mix pro-
“duces the optimum blocks (4, 5, 8).
Block strength decreases asghe propdr—
" tion of asphalt increases beyond 5%.

+

This translates 1nto the followmg alter-
native batch formulas: - .

1. 1 cup emulsified a.sphalt e
‘4 cups water s
3 quarts of soil (est )

2., 1 gallon emuls1f1ed asphalt (approx
wt. 8.3'1bs.)
4 gallons water (approx. wt. 33 lbs. )
10+ 12 gallons soil (approx wt.
1'20 - 140. 1bs ) -

- -

.'-*Research reports (4, 8) 1nd1cate that
road 011 {rapid curing RC 250, and me-
-dium éurlﬁg MC 70) have also’been used
effectlvely Distillate-~type solvents are . -
_used/rat.her than an emulsifier and water
“as ifi the 8S 1h... The price is about the
sdme . Approqumately half as much road
-bil as emulsion is needed for the same
effect. However, in checlung with sev-

- erdl large petroleum companies, it was
« found that these may no longer be avail- ,
B able at least for the duratmn of the N

| petroleum products crisis.

e

-.“.' . '-".'.' ' . Tom=



FEquals 5.5 blocks, 4 x 8 x 16
.inches

Equals 12% blocks, 3 x 6 x 12
-inches ' ' .

Equals 2% sq, ft, of a_do)‘%e wall 8§
inches thick

B 3. 55 gallons emulsified asphalt (1
; barrel) -
- 220 gallons water
6,850 lbs. (est.) soil at approxi-- .
rmately 12 lbs, per gallon equals
570 gallons soil. ' o
Equals 305 blocks, 4 x 8 x 16 inches
. Equals 725 blocks, 3 x 6 x 12 inches
Equals 383 sq.ft.of poured. adobe
wall 8 inches thick (less shrink-
. age in drying) '

4.. .6 gallon emulsified asphalt

- 2.4 gallons water s B

1 cu ft. soil {est.) equ=ls T

Seven and one gallons soil
T equa 1bs. (approx)

.. Thé above formulas will reguife adaptation to minor variations specific to N
 each setting; e.g:; sand/clay chdracteristics of the soil and moisture content = "
-"of the soil; The soil stabilizing process takes place in si_:agei-ls .. First, the
thorpugh mixing surrounds’the soil particles with a thin filpg of asphalt emul-
sion; “Then the water dvaporates leaving the asphalt around the soil particles -
fiow resistantto further absorption of moisture. Thus, the finer the soil par-
ticles in the mix, the rhore surface to be covered and the more asphalt is. .
-.‘neeéded. The highér thé moisture content of the soil, the less water needs =
~to be addéd to give the mix the proper consistency. - . .

~

pproach has been recommended by the Internaticnal . .
of Housing: Techhology (8, pg. 31). Mix a first batch, controlling  ":.
sphhlt and water pFoportions and varying the soil as needed. If more .
the prescribed number of blocks are produced by the test mix, then the.
tion of asphalt should be ir'ic_i:'éa_is_éd_(iqr-'-t}i'é"'lfg”'i'\?énjc_ijl) oI f,e,_w}e‘;r than
:;s‘t':‘_j:*fiﬁedr rurnber of blocks dzé produced, the amount of asphalt should

c_::r;_f_‘.-h_e given s . T ey e )

venfent method ©f mixing is to first pour the pr emixed water

1to'thie iixing container ahd then initiate the mixing action; -
ding the soil until it reaches the proper (thick, soupy mud) consis-
it is 6ot moist enough; it will stick to the mold surfaces or.resist ° ;
e mold.  If it is tob wet, it does not retain its shape when the ~ .
ed, (Alsimple test for proper consistenCy is to draw a . .
] 1, et indention remains. Thorough /.-

plete if there are any residual streaks / -

. o

iy
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Mixin Equ.lpment. Mixing=action 51m11ar to a common kitchen osterizer has

”

Been found most effective for moblle type equipment. The combinations of
power input, rotation speed, and propeller blade-pitch may be varied depend-
ing on. mater:.a.ls available.

ty

é{small batch mixer may be quﬂ us-
g 2 1/3 hp (variable speed preferred)}
electric hand drill. A four- to six-
inch two-bladed or S-shaped propeller . —
~ made of strap steel mounted on a 3/8"
" threaded rod was found to be very
effective in a one to five gallon pail. -
Mixing time is about one minute at
a.ppronmately 600 rpm.

" To 1_'educe splashing, the mixing action
is started slowly (if variable speed
g:lnr), and with the asphalt-water

ure above propeller level. Then
soil is added slowly. As the mixture
becomes th1cker, the motor sPeed can
‘be increased,

A number of mixer models were deve-
loped prior to the one shown on the
left. Further refinements or improve-
-ments may come with use in different
sett:l.ngs. L j

- The mixer in the plctures used an 18"
diameter and 20" deep end section from
~-a stainless steel tank purchased froma
local scrap metal dealer for $20. Flex-

- ible -conduit was bent to form the handle. .
Twenty-four inch garden cultivator =

wheels were used. The€urved bo —=—
is essential for effectivgé mi action, '
~ This mixer will mix up o about twelve
gallons of adobe in three %o five min-
utes with ope man pouring {or with ele-
vated continuous controlled soil feed)

* and one man operating the mixer.

A common 15, 30; or 55 ga.llon steel’
“drum section could also be used. A.gold
pan or wok can be dropped into the bottom -
and welded or sealed with mastic type
Ca.ulhng compound

container stabilizes the propeifer
shaft so it can sweep around the bottom

. of the mixing container. Some- operators.(;_
“may prefer to control the motor- o
prcyeﬁer umt by hand. S

- ' -




When not in use, the motor dnd ml‘(lng
shaft (S-shaped strap steel blade, or
marine prope}.ler) are placed in & bucy
ket of-water with a special support.
This prevents the adobe mix from dr\" -
ing on the blades. (See Appendix C

for further parts and assembly deta:.l )

Commercial producers use an Oan _

- trough pug mill type mixer with low=
pitch mlx_lng blades, staggered sPaC1ng
- about six inches apart, either single or
~double horizontal shafts. Measured
input of ‘asphalt emulsion, water and
soil are introduced at one end and<the

mixed ado.be discharge at the other.

It 1S‘*reported that a plaster or dOugh
mixer can be used for mixirig-adobe
but that a common cement mixex 1s
_not effective (8) R - o

Care should’ be taken that the entire
batch i& mixed to the same consis-

- -tGﬂth Unmixeéd soil will tend to stick’
to the bottom if it has beén poured in
too rapidly or not mixed thoroughly,

. A W -
Proper cons;.stenc;r may be checked'by
. drawing a stick or thin piece of wood
thrgugh the mix, If it'is too wet, the
“mark will quickly close. If it is too
dry, the sides leave an’ 1rregu.1ar, . _
crumbling edge../Proper moisture con-
tent will bé shown when the sBCk leaves i
a smooth'depress:.on which remains '
-after the stick has been, removed
lO Co. S .




The sta,blhzmg block under the con-
tainer ca1 be removed and the adobe
batch rolled to the ,molding area. The

1] A 'Ff\T"FH C.‘]"\f‘ll-llq he ~claan and 1}4:1- and

placed:over a sh_eet of craft.paper, . '
sand, or straw. The bumper on the
m_'Lx:Lng container rests ou the top of
the mold form to assist in discharge
of the adobe directly into the mold.

' R
The adobe may thén be spread with a
. long-handled trowel-like spreader.
Special care should be given to press
the adobe firmly 1nto the corners of
the, mold

When the mold has heen filled, it may
be removed immediately. If the mec
has been made properly, the wet’
bricks will slump slightly but not
loose their shape.

The mold can then be moved to thé

- next position to empty the remainder

of the mix., The operation is then ze~.
peated. The mold should be cleaned-
a# often as_necessary to prevent any
drying of residue adobe on the mold

surface.

-

y



' D._Molding

N

L Effect:We molding depends on proper soil selection, thorough mixing, proper-
. moisture content, adequate mold sur;faces, and spreadlng action to completely

f:.l]:~the voids in the molds . _

- _ s e

Clean, smooth, waterproof mold sur=- -
fatés are essential for effective mold-
ing. The simplest and least expensive
.is fir, 2 x 4 inches, inside surfaces
‘sanded smooth, . used for the mold
- frame., This frame is bonded together
,  with waterproof glue and then soaked 3
in dLscarded motor oll to make water '
" resistant.

 Wp—— Y,

A spec:.a_l Smooth, black coated plywood
“used by contractors in making concrete
forms is effective. Vinyl, acrylic, =
polyethylene, formica, fiber glass,

. steel or aluminum may also be used.

Experinienﬁally pmmising results have
_been obtained by using steel bands or o
wire tensioned across the bottom of
the ‘mold frame instead of partitions, ~
As the mold is lifted, the bricks are
cut to size. This leaves a more tex-
tured surface on the cut surfaces of _
the dried brick, It reduces air contact
- and may cause pa.rua.l bonding of sur-
faces which are in contact while dry-
ing, especially if the mix is too wet.
This type of mold is easier to make
nd sunpler to clean.

The ¥ips on the top and sides of the
mold serve as a guide for the spreader
and alke it easier to lift. In hot

- weather, the residue on the molds
_dries quickly. Clean the mold sur-._
"faces as soon as possible after mold-—
1ng-—soak, spray, or brush w1th wa.ter.

12
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Proper curing calls for slow, even dry-
ing. Too rapid drying results in crack-
ing. Damp, cool atmosphere prolongs
the drying process. Rain on exposed
bricks does not affect blocks if it occurs
one or two days after molding. Ir hot
climates, the dryiyfg process may be
prolonged by spraying bricks occasion-
ally, by covering them with straw, or
molding in the afternoon so initial drying
_process takes.place overnight. A day or
‘two after molding, the bricks are suffi-
-ciently firm to be turned on their side

to expose the bottom surface. This
prevents crackihg or warping.

" +
r

If-storing is necessary before curing is corr%pléte,:blocks méy be sticked to
‘allow air circulation between blocks. Curifg time will vary with size of block
"and climatic conditions. (4" x 8" x 16" blocks may take up to three weeks.)

o - L] X
e oo - . . wr

'F. Production and Competitive Materials Cost Estimates
{Sa.n---JE_-‘-.rancisco-Bay Area, 1974) B

o

Prc;ducj:idx; cost estimafes for inal'cing'ad‘obe blocks are based upon the follow-

. ing: soil costs of $2 to $3 per ton FOB local quarry {''quarry waste' has been

found to most closely approximate adobe.soil requirements), and Chevron SS 1h
. _emilsifi€d asphalt at 44¢ per gallon in 55-gallon barrels FOB Oaklaad plant.
(it is also available from tanker trucks in bulk at 20¢ per gallen, plus delivery -

.- - charge in.guantities of five tons or more.}

\\\)N ’ _ -I;I[ ‘_r;a ) ’ . . -/ . . : . Total _‘
e Tel Approx. . Materials' Cost _ Materials'’
| Mdohemocksise . Wegn < sal s 0 Com
7 2x4x8 Y 41bs. - 004  .009 - .013
o 234x6x12  1271bs. o012 L0271 - .039
31/2x4x\16 . 14 1bs. L0140 .03 044"
_71/2x4x16 30bs.. . .029 _ .066 .095

Labor cost is difficult to estimate and will vary with wages, skill, and effi-
ciency of production layout. Using unskilled labor at $2.50 per hour, costis
~ estimated at about two to.eight cents per block, depending on size of block?
and quantity made:. - | N T '
: _ s .

T
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74 pr1ces 11\sted below are excludmg delwery charge___s and sales tax. -
. \ "'-\_\ = | | .
T ‘Retail Price
- ‘ Common BrxckZ x4x8 = . 125
. __ICt'Jnc.rete Blotk” 4. x 8x 16 = §.3-1 T . o
Hoﬁc%i’.e Block ' 8B o x8x 16,.. = .47 “*ﬂn.
. SlumP Stone 4 4x 4% 1?6 = - 27 o
- . . . s I N '
S - S_lump Stone ) 8 x4 x 16 = ' '.42 . -
S o " Adobe B_I?_cki | 3ixax16 = .25
P Adobe'Bloek 5ixd4x 16 = , .26
"5'. S ':.A'd;bb_e. Block_, | .—._- 71 x4 x '16__": = "..;;'03
. AdbeBlock' . 12 x4x16 ‘= 50,
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III..BUILDING 'WITH ADOBE*

3".

. Adobe is moet often thought of as a bulldmg ma.ter:.al for warm, dry Cln:nates .
such as the Pacific Southwest in the United States. This is becauge natural
adobe wai made without a modern soil stabilizer. There are records of
adobe. or rammed earth construction in New England, Midwest, and the

_ Greaf Plains state§. With present day use of sgil stabilizers sdch as emul-
) s:fze&aas[:halt, the range of applications and c'hma.uc conditions is greatly

expan ed. Possibil] tzes should be very promising.

;m__ﬁther&are_thmbasxc_tatpes_of_adobe construction: solid wall block adobe,
) (poet-adobe with curtain or screen-type,. nonload-bearing walls; and poured
— adobe which can be used in solid wall, post-adobe, or veneer- adobe type

T strucuon ‘ > _ , _ _ _ :
constru . | _ N

- Cqmmon to a]l ‘adol:& copetrucnon are a number of principles or approaches.
s Reinforced concrete folmdagons are recommended for permanent residential
i ‘consfruction. Foundations should be built to'ex'l:e'nd six inches\above the 'sur-
' round:.ng round level. (Ado n
results for le-ss perma.nent bui d:mgs or in @ :

/..

Waterproofmg all JOlntS is very port}nt--concrete to )
. metal, and adobe to wood (as in &zdow and door frames and -
" /. . plate), Mastic, asphalt, or tar may be used. Adbbe shrinks sligh |
T - drying. For exampl%cks are not thoroughly dried, they will pull~away
- from the mortar Jomte Be&g Ia{d o _ N

Adobe. constriiction also s for 'eﬁeﬁtute bondmg together..of atructural -
‘elementa. This may be done by using 3/8 1\cb m.forcing rod, :

: ~“case of foundation, walls, and roof structure.- ous.-methdd

N / " usedto tie wood to adobe. A section of wood can be routed ou '

e to flow ihto the recess. A corrugated strip of. meta.l may be nailed to the
wood and then laid. exght to ten inches- 1n1:o th wall at twelve inch spac- = -
< “Poor and wmdg,w frames may-be anchdred into adobe by driving two or.

tﬁree ZO-penny nails ;mto the jam every second or third mdrta.r joint. Con-

7 créte may be used instead of wood for support posts “beams between -
, .adobe walls and roof, lintels, window si €7 Steel re inforcing rod :
{3/8'")'may be used, vertica.ll f 4o zonta.lly, or diagonally., Such .reinforcing

: is eepecxa.lly recomm' ; or may ‘be required, i.n eolid wall construcnon. . "

F

LR TSNS

e H ther‘e are any parts ‘of - the structure where thai-e may be susta.med expoau?re
. to: moisture, wood should be treated. Rot-resistant wood, such as redwood,
‘or concrete ma{r be used. Variations in use of materials will depend-on -
- special-ciréumstances of the locality in which an adobe- structure is built.
T stress re u%remente, and avallablhty of alternate materiale. SRRSO

[

i

e complete a.rchitectural and co’nstruchon speciﬁcahon-detaa.l, see " ;.
X -and Bibliography, includin x Uniform Bu:l.ld:.nf Code, Standard Vi
'Unburned Clay Masonry. 139 contact your ocal bui1d1ng mapecto‘r.




i

A. .' Solid Wall Adobe C onstruction

The basic rugged massive quallty of
adobe shows itself best in the solid

- wall adobe structure. The deep e~

" .cesses of the doors and windows
accentuate the warmth and strength of
adobe and also shade the windows.
The thick walls also add to the insula-
ting quality of adobe which makes
homes so comiortable, esgpecially in
warm climates--protecting against
the heat in the day and giving it off at
night, thus keéping rela.twely consta.nt a
temperatures inside.

In solid-wall'construction,' the load-
- bearing walls are typically sixteen

inches thick., The adobe community
center in the picture was built with
4 x 8 x 18 inch adobe blocks which
were then painted.



.. B, Post:Adobe Construgtion - ¥

F

In post-adobe construction, the load-
“bearing frame, usually 8 x 8 inch red-
wood posts, has nonload-bearing
screen or curtain walls. A concrete -
foundation provides-a firm base for
mounting the posts and for the adobe.
: wa.lls . '

The post=@iobe residence shown in the
pictures has natural exterior walls
with sealed and painted interior walls,
Posts are 8 x 8 inch redwood, routed
out wiring to bé run in the posts.
Posts are set fiv feet apart to accom-—"
modate three and a half 16 inch adobe
blocks. Frame of posts and roof N
beams was built first and then walls _
- of adobe filled in. Joint mortar was
made of adobe mix to which cement |
was added. Perimeter radiant heat-
ing was used on the interior with umts .
along the base of the walls, .
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C. Poured Adobe Construction® .

The primary difference between poured adobe and adobe block construction
-is using the wet mix directly rather than molding the blocks and then mortar- /
- ﬁ:}g them together to make a wall. This method has a number of advantages.
he need for a block moldmg ares and equipment is eli minated, The time
and mater:.als cost of mov1ng 1nd1v1dual blocks and mortarlng _]Olnts is elimi-~ >
nated. If reinforcing wire or rods are used, the wet adobe will flow |around i
them. Joints of all kinds are easier to make-<concrete to adobe dr adobe to
wood or metal (e. ges foundation, plate-roof, door and window, etc.}. WJ,rlng
~and plumbing installation can be done prior to pouring (the building _ode re-
. . quires that wall width be imcreased proportlonally) Finished surfafe texture
" and designs are more flexible. It has been estimated that poured adobe con-
' ~ struction requires about one-half the time per square foot of wall a
- -quired in block constructipn., Poured adobe may be used for solid
post~adobe,. or veneer adobe construction. It may also be used in combina-
tion with other traditional or contemporary approaches--frame, stone,
geodesm dome, etc,

NS

For sﬁlid wa.ll, poured adobe residential-type construci:i.on, walls should -
probably be sixteen inches thick, Post-adobe poured walls should be six to
.eight inches thick. Adobe veneer should be one to two inches thick. - (Wall
thickness requirements dépend upon applicable bm.ldlng codes, local circumn-

-~ stances, and the nature of rem.forcement, if any, that is used.) Mastlc or
asphalt may be used for seahng Jomts . .

Poured adobe constructlon, particu-

“"larly post-adobe construction, thas a

number of basic materlals-assembly

considerations:

1. : Selection of welght bea.rmg com—_

ponents w : '

2, Methods or,_materials”(aids)

. bonding-stabilizing the*ma s _
used to construct the bas:.c struc- “ .
tural fra.mework )

3. Materlals, if any used to support
- and/or reinforce the wet adobé,™
both in the initial drying process .
and in the ﬁrlal cured state .

4. _Methods of mountmg these mate=
~ rials on the skeleton framework

.'.='<There Elo not sc.cm 1o be estabhshed Umform Bu.lldl
: poured adobe.' o




J

Materials adapted to structural
framework; €ig.> telephone poles,
8 x 8.inch timbers, railroad ties,
customized posts--4 x 4 1nches,
"plus 1! x 8"s, etc., four, six, or
eight inch r:.g;d plast:.c drain pipe
perforated or sohd ‘

| s
Ajdes.in structural frame assem-
bly: anchors, framing hangers,
connectors, etc. (Building Code.

Apprbvgd, Slmpson Compa.ny, or
equn.va.lent)

"
2

Adobe aupport remforcmg mate-"‘-.
_ ./rials: Primjtive woven branches
+-~" used in frontier type construcnon _

' to support mud R

-

-_'etal) proudes better support tha.n
o wira meah"




4 o . M

' ;}',@S}.te’ﬁ;agivef post ’dgaigns' .

'i'wo | 2" x h“s

\ _
.4, Methods of mcuntmg wird or mesh
~ on structural frame work

.

"Wire or mesh ma.y be mountéd:

“Parallel, On e:.ther side of a post
about one-inch inside wha.t will be the
finished adobe wall.

—a

Woven. seAlternaterwidtha of wi.re or
" mesh placed inside ‘and outside the -
posts as théhwall progreuea from
' .'Eoundatlan to roof.

S

»._"'i" % of thc abote methods in which a filler

Sandwiz:hed. A Eodiﬂ&tlon of e:l.ther

‘or blanket of insulation material is

_ added with or between the nupp,orting
wira or mesh

' .

&
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Sections of wire mesh may be, mountecl
. abouyt one and a half to two inches from
what is to be the outside finished wall .
surface. The parallel strips 6f wire
should be reasonably stable during the
pouring process. This*can be done by
double-~ended wire hooks, "3
and/or putting temporary spacers be-
tween the outside form and the wire,
_Wir.e reinforcing may be used hori-
zontally instead of vertically., Wire
mesh or heavier concrete-reinforce-
ment (e. g., with 6 x.16 inch grid) may
- be lald evary ten to twenty inches.
Re:.nforcmg is especially helpful in
corners and around window or door
frames. Rod may also be use re-
inforcerflent. 'For example, it'tay"
- run diagonally from foundation-to_roof
‘plate. If rads are to be cinched-down

-' _‘mth ~washe® and nuts, care should be

i

“taken that the rod’ does not sag while

h

the adobe is poured around it; other\m.se, ‘

when tension s¥faightens it ou.t, it can

crack the adobe wall
Poured pe walls are made one’
: layer at Ptime. As the lower Jayer
dries, it supports the next layer.. For.
best bonding between layers, the lower
layer should still be damp when'the . =
next layer ig, poured on tpp of it.. The
height }imit-of each-layer will depend

-

.- upon how thic¢k the wall iB whether .
__-there are any internal Supports {such

as wire mesh) built into the all,

whether an external form is ‘dsed to
_ suppogrt the mix as it is be1ng laid up,
and how wet thé- adobe mix is when it
is poured. About six inches to’a foot’

..is the approsdamate height for each layer

wrthout 1t slump:.ng out: of shape.
'-l"[

Mova.ble forms can mcre_a.se the épeed
of erecting poured walls . Two ‘methods

""---jof supporting such forms are’ *shown in
- ‘the pictures. One method is to place:
" parallel 2-x 4s on-édge on either side

of the- wa.ll—' Anoth%r method is té use‘ °
' clamps. The one pictured was made.
“by shapmg a p:.ece of 2 % 4y drﬂhng

i
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-half-inch holes, and inserting half-inch

~aluminum pipe. Width is adjusted by
holes ane inch apart in which wire pins
are placed to lock in position. The forms
should be sprayed with water or brushed

. with oil to prevent the adobe from adher-

ing to them. As each layer of adobe wall
is completed, the forms are remioved,
cleaned, and moved to the next seétlon. _'

The forms may be flat-wooed or a rr;ater:.al
with old design such as a section of
viny 51d1ng, corrugated-sheet of metal
or fiber glass roofing, etc. Intérior and
“exterior wall su,;'fa.ces should be finistred,

while still wet tcuthé desired shape and .
:texture o . R

L

Anothér advantage of poured.adobe walls
is that a "sandwich- type' wall can be
" built. A different type of mix may be.
used for the inner section of the wall
——than the outer section. For example,
" the inner section may use recycled scrap,
& mix withsawdust or other filler, or a
rix. w1th==a. dl\ﬁerent color soil than the

ex daye

NOtJ.CE the p1ctures'\ of dlffe*-ent ways of
Joz.m.ng wood} adobe\,\ and wire. Such

E omts aré ormmon to ny type:of adobe
' i : but most frequently in L
ce des:.gns is to prov1de
abilization of ‘the adobe -

cess in the post,. and to

__re so adobe can ﬂow all

- L . u | .
Veneer 1s‘another apph&auon of poured
: adobe . Such veneer rnay e used for

extenor or mtermr sur*aces . Exter:.o;.

T
S

ase.. It may be waterproofed
by brus}ung on unalluted




To fdcilitate mounting, a tne-inch llp
may be left exposed around the base.
'I'hls panel can then be slipped into &
groove with mastic to make a_simple, o
effective waterproof joint with load- |
bearlng sides, base, and top

- Sa.mple e-stzmate of ernuls:.fle
. home wtruct:.on.

L 1, Post 'adobe construction with 5" x 8" posts ‘onw;‘.‘we foot" centers
e (e:.ther poured adob or block- construcp.on 8” thick),
= 100' X 1 wa.ll surk; = 800 sq ft less 1/3 for doors ,
| = 280 sq. ft. -

= 208 gallons emuls:Lf:Led asph ’
, ]]on . |
l. _ . = $=62 40 N . ) " I SR
PR . / . o
o Z. B.earmg waﬁ} cgqstructlon, B
= appromméztely 2 if6.times a ove est:tmte
- A ;
= 445 gallons emulsi
| . gallon
_ _. ___Ng_tes Fehruary 1974 pgxices quoted for SS lh per gallon - \‘_‘“-\\ £
.40 in 55-galloh druris o _ S TS

(l
it n ."il

.229 gallon in 500-gallon bulk R
208 gallon in 1200-ga110n bulk or more-

,.
e
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- B Roofs and Floors ' : 7

A number of experlmental roof and floor adobe appllcatlons z(re reported in
. the llterature T - . / .
S e . AV . N : A forty percent r¢duction in adobe mix -
. for roof use hag/been reported (4).
An experlmentgl roof is shown in the
.plctures to t]—/e left. _

icture shows ‘the roof imme-~

digdt r mold.lng ‘The second pic-

ture is the same roof about two and a

half yéars later, with constant exposure

. to the cycles of rain, frost, and sun.

N ‘e the minimal erosion shown in the
ightly enlarged crazk, lowet left

shlngle " The foof was constructed
‘ /:Ln the follomng manner:

1. A piece of extermr plywood was.
: - ' sprayed lightly with water to dampen
v . the surface

2. ) ThlS plywood was then brushed with

proof the surface and“’allowed to dry
o abou tWenty minutes; : /

. - 3. Chicken wire was mounted on t/hé -
: ' L plywood with furring nails. ~A’tuck
' ” o o in the wire was made at the point
ezt where the sirmulated- shlngle would
be.-the thickest. ThlS@WO)dfld prob-
. ably not have been neces sar;

4, Adobe mix, about f1fty percent ‘'soil
and fifty percent rpdwood sawdust,/
was troweled flrmly through the
- wire and built up, about half gn/inch
~ thick at the top and about one iﬁch
thick at the Bottom of the "shake
shingle.' This was allow,ed to dry
about one da.y {When ari absorbant
filler such as sawdust is used, the

. T
-5. " To give-a more natural color and
... _adobe texture, ‘a thin {aboutone-,,
half inch layer of adobe without the

asphalt emulsi6n to seal and water- /

'___..___;Lﬂgnadﬂcglgr is-quitedark ).

y

/

A
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: Nller) layer was trowled over the
- first layer. If the picture is exam-

refully, this two-layer

be noted where the light

top coat fe thers off to show the

underneath filler layer,

Cracks which may appear in the drying
process may be fllled with an adobe
slip.’ S

Poured adobe floors have distinctive-.
and varied possibilities. Construction
would follow basic principles used in
pouring concrete floors, compacted

.red rock type base and mogisture bar--
rier. This approach was followed in
making the exterior hillside step shown
in the picture to the left. {Sée chapter
on landscaping.) Ithas served very

- %ell for nearly three years, light foot

- traffic, w1thout any surface treatment.

-

L4

£ L. - -, .
KA - . Lo

Adobe ﬂoor tile, /1/6" x 16”,- or adobe slab ﬂoors, up to 4" x 6' x 67, w1t.hout

~e¥a cklng have been reported using ¥ Portland cement-with basic ado'be mix (4).

iy -Ax'_;g; method of malung durable, attractive adobe floors has beern. .reported,
" The adobe mi'_ is pour dz--The mix may produce random cracks in drying.
The na,tural mosaic is completed by-filling thes€ cracks with either blending
asting slip made of very thin adobe mix. , After thorough drying, the

-gurface ig sealed with several coats of turpent:.ne/ linseed oil mix, allowing

"abo'u't a Week of drying time between coats. The floor surface is finally

ﬁmsh- with wax and pohshed (IT, page 108).

LY

Mo re contempora.ry types of floor ﬁmshes should be sat:.sfa.ctory. Prelimi-
ngty expeérimentation, upon the recomimendation of a 16cal paint dealer, .used
& resin sealer and then, at approxirhately one day or more intervals, brush-_
ing on thif (about 1 mil. ) coats of urathane or verathane. These are avail-

/. able in "satin" or "gloss* finish; - To assist the bonding, thé surfaces should .
be rubbed with 3teel wool, @hls glves a smooth, ‘hard abrasmn-resmnnﬁg’
surface. - o . _ r

»

If’_'though no reports have been. found, it wol.hld appear that a poure adobe
I would be :|.dea1 for radmnt hea.tmg. : ? -

"
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' E. Fillers; Joigt Mortar, and Finishes . e

Experimental work and reports in the .~
literature suggests that a considerable
variety of 'fillers'" or ''additives'' may
“be used in adapting the basic adobe-
making process to special local circum-
stances and end uses or effects. Eucd-
lyptus pods, walnut shells, and saw-
dust (wood chips) have been used ex-
perimentally. ' Nut or seed shells, . -
chopped fibers, shredded cardboard, .
mine tailings, etc., should have pos-~
sibilities. Use of such fillers: could

be dictated by availability, désire for

S ney ; weight reduction, or for aesthetic effect,

fint Mo®tar. Proper~mortar for firm and waterfroof joints is important in
orking with adobe. Adobe blocks should be moistened with water before

ortar is applied. The commercial producer of adobe bricks has recom-

mended a joint mortar formula of 1 cu4ft.s0il, 1 bag cement, 1 gallon emul- :
sified asphalt, and water as needed {5). A slightly different formula has also
been recommended: 2% cu.ft.sand, 1 bag Portland cement, 13 gallons emul-

" sified asphalt, and water as needed for right consistency (8)

_ Finishes. The a,t.’u:‘lit:i,.:mS of ermulsified asphalt to soil prodiices a block slightly,
S ,b,g_tmﬂmmgﬁgj‘.ﬁmqﬁcea.bly, darker than the original soil, Color is importantly
~ affected by the soil used--browns, reds and maroons, tan and yellows, and -
greys. Soils may be'blended, Contrasts may be obtained by using, for
- example, a yellowish decémposed granite with a dark red or brown clay. .
~+. When the adobe is partially dry, it can be lightly sprayed or brushed with.
water to wash away some of the clay particles dgx-posing" the larger yellow-:
tan aggregate. Pigment powders as used in’'cdhcrete may also be used,

o Fipalinterior and exterior surface Hnish Ts optional, Clear sealers-am
- finishes such as described in the section on floore may be used, oz urf_acss_.
.= may be painted. - T S ST :

-

26 D ’ / -




IV, LANDSCAPING WITH ADOBE;____,--.

_/"l ]

The average home setting presents an
amazing number of landscaping appll—-
cations for adohe blocks or adobe mix.
Only a few are mentioned and illus-
tra ed on the left:

Adobe mix has a wide variety of appli- '
cations. It may be usedas a watel/
proofing agent for fence posts or =
wooden steps==brush on or soak/'m a ’
bucket or trough made by «puttlng a
~sheet of plastic in a ditch. It can be

‘used for setting fence posts. Dig the

‘hole, fill it partially with the asphalt- ~
-water mix, mix with soil in the hole;’

‘pour more asphalt ~-water mix, and add

soil until post is set. It has also been
~used successfully for -stabilizing hill
areas.  Make a shallow ditch with P}oe

or shovel following the contour of the
.slope. Pour the water- asphalt mix.

into the ditch and mix with sting
- soil, adding clay or sand-d4s necessary. ¥

Let dry for several days and continue _
. building up the contour to desu'ed helght.

Adobe mortar--—asohalt, water, 5011
and cement also has many applications
e - . as a bonding filler for rock retainin

' - walls, joining bricks, base for. settlr}g
rock or tile in patlo type area, etc.

Adobe may be used as a mortar mix, ——
rmaklng steps.or patic area type

_ mosaics., In the pictures shown, the
area was first prepared by clearing

out a base area about six inches below
finished surface. Soil and gravel- sized 7
rock was mixed with five parts water- '
and one part emulsified asphalt. This 7
-was spread about one and a half inches |
‘thick over theé base area and left to dry _'
for a day or two. Then adobe mix was_
poared in to desired, height and- smoothed

off . After several hours of drung, the

o
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random sirudized brick mosaic design
was cut in with purty knife and spatula.
After about a day of further drying, the
- cuts were repeated and the "brick'y

. edges smoothed off. If weather ig”
"warm, keep partially covered or spfay,.
with water every three or four hours.

-
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V. ADOBE ART-S&ULPTURE

: ~

©
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“Art—sculpture applications of adobe

are almost limitless. Soil technology
is similar to that inwceramics. The
molding process is much the same as
with clay, but adobe does not hold a
“hollow shape unsupported. No firing .

- is needed as in ceramics. Low plas-

ticity is particularly important in
making objects with large, flat sur-

faces: As with clay, large pieces may

require rod and wire type supporting
framework over which the adobe is
molded. Cracks which may occur in
drying may be filled in before drying -

is complete, or left untouched to add

a random ''cracked' effect.

The basic steps in most art-sculpture
work involves rough molding, design

application, drying, and final design

refinement. '

Mold forms of all sizes and shapes,

may be found in throw-away super-
market containers such as milk cartons,
cottage cheese containers, egg cartons,
ice cream containers, etc. Other mold
shapes may be custom made for a
specific end product. It helps release
the adobe if the mold is dampened first.
Or, a film of plastic (like one gets from
a dry cleaner) may be inserted in the
mold.

The adobe is pressed into the mold.
Initial or final design work may be done
in this wet stage. It is allowed to dry
until firm enough to remove. At this
partially dried stage, additional design
work may be done or it may be left to
dry completely: Different effects are
possible at each of the three stages, -
and somewhat different tools are needed
at each stage. When wet, the trowel or
spatula- type tool may be most effectwe.



If the adobe mix has’contrasting color
OT texture materials, ¢. g., larger
light tan "decayed granite' and dark
brown or marocon clay, an exposed
aggregate effect can be obtained by
brushing or spraying the surface with
water after partial drying. The finer
clay particles are¢ washed away expos-
ing the lighter larger particles. When
partially dry, a fish scaler or multi-
tined cake cutter may be used. When
complefely dry, a hacksaw blade, cold
chisel, or masonry hit may be most '
useful,
- A wide variety of color, texture, and
weight effects may be obtained with —,
different kinds of fillers and surface
applications, Sawdust, pulverized
cork, wood chips, crushed eucalyptus
pods, broken walnut shells, etc., are
a few of the experimental additives
which have been used. These color
texturing materials may be mixed into
- the basic soil-base adobe. After the
block has dried, a light pass with a
masonry saw or rasp will bring out the
color and texture of the material which
was added. Another way to produce
special effects is to press the wood
chips, broken shells, or similar
‘material into the adobe surface while
it is still in the mold and still wet. . -

L

Fine, gritty particles tend to rub off .
from adobe surfaces. Experimenting
has been done with a numbet of different
"sealers which are useful for such things
as bookshelfispacer, lamp bases, wall
mosaics, pieces of sculpture, etc. e
Aerosol epoxy or similar spray sealer
is useful for some purposes. Thimed
out, powdered resin glue mixed with
water gives a hard, almost transparent, .
dull gloss surface. Urathane or Vera-
thane glves a more glossy, ‘hard surface.

_For a flat sculpture or mosaic-type
wall hanging, a solid backing is neces-
sary. This is necessary for molding
and hangmg - The simplest and most
effective is a chipboard-type base the -

size of the finished hanging. The top

»




of this piece is painted or ade water-
proof with a film of plastic or asphalt
emulsifier. A piece of metal lath or
chicken wire slightly smaller than the
base is cut and stapléd to the chipboard
so the adobe will bond té the backing.

An open top and open béttom mold frame
is now made to slip found the edges of
the backing and extead 1 or 13 inches
above it. The adobe is now trowelled

into the expanded metal, and the mold

filled to the desired depth. The desu‘éd '
design is made in the wet adobe. A
krife or spatula is slipped around the
mold between the frame and the adobe,
the mold frame is lifted off, and the
art object is gently moved to a storage
spot for slow drylng
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o PPE'NDIX A ' A

f}
.- ADOLE CONSIRUCTION METHODS™
(L. W. Neubauer, 1964 reprint)

‘Author's Note: Two of the most complete references for building with adobe

are Long and Neubauer. Adobe Construction, Bulletin #472, 1946; and

1,, W. Neubauer, Adoba Construction Methods, Manual #19, Revised 1964,
€College of Ag:‘lCulture Publications, University of California, Berkeley,
California.  The latter is an updated but smaller revision of the first publi-
cation, Both of the above are out of print. The University Publications

Oiffice advised the author that there are no plans for repr1nt1ng Copies are.

only available in libraries. Since these publications are in the "public
doma1r1. a number of selected sections. from Adobe Constructmn Methods

‘are reproduced as a reader serv1ce

A HOME-BUILT ADOBE MIXER comstruicted wilh
metal paddles ‘on iron pipe. 1t is turned by a
motor belted to the large puliey at the right. = . -

A DOUGH-MIXER used for odobe brick mak-
ing. The Interior -blades are rotated by means
of o gasoline engine.
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- Woier-Resnslnnce Tests The brlckﬁl the left are of pluln soil, those in the rmddle ore half sund
-~y - thoseon- the right contain 10 per cent emulsified asphalt. The top_ bricks in each ‘'stack haye no .
. Lsurface con‘ﬂng, tha sacand (black) bricks were painted. with asphalt, the third {white) bricks were’
painted with white hause-paint, the bottom bricks with a patent masonry paint. Note thot ihe
- stack on the rlght hald up ‘welt uhhough it hud been tested in water for 1,000 hours.
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Left: A high-pressure machine such os the *Cinva-Ram’’ can be
vied to produce bricks of greater sirength. Right: Pressurized

strohger than ecomman adobe bricks. .

_' ' ’ _ . : bricks can often be made doubly stgong, or 200 to 300 psi \
' ) y
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STRUCTURAL REQUIREMENTS |

To build a strong and stable construc-

tion that wlll last at least a generation

q : or two, y‘ou ‘must meet certain structural

a7 : recbm rements

to 350 pomlds per square inch’ (psi) in
compresslon, and 50 pounds per square
“igch in tension or shear. These are ob-
\lously much less than conerete or hle,

" but are normally adequate for safe con-

struction. In_the--technical dqun of
~ walls, a factor 0f safety of 10 is often
“used, That' means that a gompréssive
syress of gnly- -30 or 35 pounds-per square

Tis held” down 105, pounds. per square
_ o " inich, or ‘zero; In deslamng for zero
\ o “_strength in tensién or shear, you must
o S “ huild }our walls very thick, or use some
«teel wire'or fods for remforcement.

i - e l\pé of o;l uo \nalerproof them) ot mth
' ' o Ingdraul:c t-emc?m to. alreuszthen them

..

of Bricks, Common strength’
requrrements for adobe bricks are: 300

iinch is permitted, and ‘the tendlon stress

"\aﬁd make them more durable). Any such
_ treal;qsnt is very desirable: it may eajll\

make permanent, dependable, and

able a wall that otherwise would be tem-

porary, undependable, and absorbent.
-Special stabilization of the bricks may

not always be necessary, however. Some

soils are,relatively- -durable and resistant:

and may do_ very well mthout special
treatmerits.-Or, in well: drained locations,"

waills protected by. protruding roofs mav

‘never bécome wet enough io warrant -,

treatments, and may stand-up in good
condition for many years, Or waterproof

paint, applied to exterior surfaces, may,

be sufficient to protect the walls irom
“ordinary rainfall,

Sizo of Bricks. Commos brick si%a is

47X 12" x 18%, having a volume of one-

half cubic ' foot. This-iz ahout as heavy . -

as you can, conveniently handle, W elgh
_ing about 50 poundc The 4” height pro-
udes a good appenrance in_the wall, and

“a wall: 'elth%r 12" or 18" thick ,
%menm?-'- hﬂ(.'kb are made in other

& can form™




sizes, such as 4”. x 87 x16”, or 4” x 8" x

12, or 4” x 16" x 24". You may prefer’

specml sizes for corner details, window

sills, jambs, or interior. walls. When you

! use verticat reinforcing, half-sized bricks

* may leave room for vertical rods in the

center of the wall, with the narrow briks
on each side. Some people make spec:a]
units, having holes, grooves, or cavities,
. through which they project the vertical
reinforcements. But special shapes com-
pll,?!ate the brick ineking and are expen-
sive. That's why many people simply saw
and chip down standard sizes to the de-
sired proportions.

WG" H."M‘. _Codes often requlre

- that you limit walls, to one story in
eight. The second story imposes many
complications and the need for much
greater strength. When you build a two-
. story structure, ynake the first-story walls

bt 50 per ceiit thicker than those of

the upper story.

Another epde reqmrement calls for.

wall thickness to be 34 to 3o of wall

height. An 8’ .or 10’ wall might be 42"

thick; or 8712 wall may have a thick-

_fiess oflﬁ" 018" Many one:story walls

- are: relatively thick, ranging-ip to 24”
ot more, although some—particnlirly

* . when Teinforced with steel—are only 8”7
- 'ﬂuck. Genuralle 8_”

are not desu‘-

Mlll I'ItlUll:ES

C :'modforeomwoodfrme constrirc.

tions. Foundatios

g

tions, plumbing, hardware,
mﬁns,,md ro‘g!ins may rfqmm only .

~

able because they are weak and do not
insulate well. - 4

lurthqunko Prooﬂng. In earth-
%quake regions;~hazard with all types of
soil and masonry stritcture is. rather seri-
ous. Adobe” construgtion, being weaker
than other nfasénry, is especially sus-
ceptible. But yon néed not fear ordinary
earth temblors if{ you employ sound
construction practices, use some rein-

forcement, and blilld linttls and plates .

concrete. . .- *

Codes. F ollogv carefu]l)r all city,
county, stite, and national building
‘codes; they are u#u.nlly required for good

reasons. In most’ cases they will include

requirements ve{y similar: to the recom. -
such .
jrable- even where J‘Io "y

mendations made in this Section;
features are
specific codes

"The Unifo

wail.

. of heavy wood nmbers or reinforced -

.

_standard in any aregs and should be

heeded by in

rporating aecepted meth-

. ods of follomng a design by a registered

-engineer or architect. Follow the “Rlley
‘Act” - for . earthquakes, that requires
(whien applicable) a horizontal resistance

., strength of 3 per- ceiit_of the building

weight, but this is usually less eritical
than a design foi- Tesistance ugaunsf strong_
: wmds. . .

Such prncnoe is not always unperanve,
“but & sound, stable fouridation will pro.
tect’ you best. against carthqun&es and
othar unusual forces. .

—m
e
o

Hons of con- )

Bmld:mg Code\l? a’ I -
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Uin zandy- oy ur;ut-llf'\m{ which are not - 1:3. often including. a waterprovhing
-ubject 1o severe welling. you can permit * agent. such as. 10 pér cent’ emulsified
- much greater hearing pressure2-often a‘-phalt or vinsol resin,
up 1o two or three tons per square Toot. Steel reinforcement iz alwavs recom-
For fobting= and piers you may uemed The ﬁlmple-t method is this:  *-
Lrick. stone. or concrete block. built up heavy wires or rods in the hori-
to standard ~ize or larger. These mate- .zontal qrtar jointe between the bricks.

FY " rials are never ax good as reinforced  continuousiy~_around the wall. Space
o concrete hut they serve the purpose very them 2’ to 4’ “vertically. Also -put the
. well, espécially for small houses and tem-  horizontal reinforcements just helow and
- porary tvpes of lrildings: ) above windows. Use rods in pairs and
- T Common adobe block»- are:rarely suit-” lap them 2’ or 3’ at joinits, as shown i in
' ‘E ' ) - able for fOOtll]}!:-,-\fOI‘ lﬁer will not stand the photo below left.. -
- up when wet. If stabilized carefully with Vertical steel réinforcements are su-
A - —asphalt "or cément. however, they will petior, and required by certain codes, .

resist moisture adequately and may do  but mére difficuit to place. Yoy can enher
under light loadings and for temporary  put the rods in the center of the wall.

: ,. .7 structures. e o or stagger them from side to , side, There Tl
< - T e are several ways to place them in the
Cxsw ' Walls, As nientiofed. before. walls  wall: you may split bricks, use narrow
TN ©" . may vary from 8” to 217 in thickness. half-sized bricks (see photo on thiz page .

. dependlno' upon the size of the blocks. right), or drill holes vertically through
- Wall height is uauall\ 8 or ¥_or eight hneks in alternate courses, and fll the
to ten times the yall thicknége. You may  holes around the rods firmly with mortar, |
o ) lav bricks in various patterns, with ran- The sketch on page 17 1llu=trates this
- . dom or ¢ staggered jaints requlruwadeﬁ ‘method, and also shows de;alls for a
IR nite overlap. - bond beam as well as joists and. ovet-
' Mortan« can be made in two waya Use hanging rafters. The bond beam, atsthe .
either a mix identical with that u®din’ top of the wall, may be solid reinforced . ¢
' - bricks, but withont coarse sand or gravel, . concrete 6” or 8" high, br may be faced - . -
to secure as uniform a wall as possible; -with wood or "adobe.as shown in the '
or a high-grade masonry mortar with sketch. The thin adobe brick facing pro- -
cement -and sand proportioned 1:21% or - vides the best natural appearance.




it

_broomacl to remove loose mortar and dirt (rlght)

. frames in place, and- bmld up the

_ ']acent bri’cks at the ends, to allow for Groove brick ends for projecting fAanges
or metal frame. Use mortar or mastic to .

WAI.L REINFORCEMENT METHODS are shown in the sketch below. The picture on page’ 14 left
“presents a wall detail with a double row of horizental reinforcement rods. Rods ore lapped two
or three féét ot joints. The other two photos below show vertical reinforcement rods, set between
split bricks in one.row (center) and at the end of standard bricks in the next row (right). Steel’
extends from foundation up througheband-bedm or plate. The skefch below shows two methods of
using vertical remforcing steel, G e

r

BUILDING THE ‘WALL can be done by unskllhd Iuhor Photos on top of this page show how
mortar foints are finishéd by hand, using.a rubber glove (Ieh} and how ﬁmshed section of wali is

¥

- -

whi[ows. You may use any standard then nailed to the wooden window frame.
type- of wood or metal sash, Se:}‘i Iron or alyminum window sash are
obe handled similarly, Brace them in posi-

walls around: them.. Shgpe or -groove ad- tion while you build adjacent walls.

s
./,

-Irill 1o ‘Yoks
. bafe, h"d L1 T
©oa. . eround hrs with
P b
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DA make a tight fit. See photos and sketches
_ // ) on these two pages for details. | '
S : Eintels. Use lumber or reinforced con-
: ' . crete for lintels over windows and doors. |

They must be strong_enough to support

the weight of bricks and to help support

_ . the bond beam, plate, and rafters. De-

. ' " tails for a reinforced concrete lintel ‘are
’ shown in the sketch on page 17, indicat-

. | ing approximate dimensions and rein-

" . ' forcing steel required.

T i WOODEN WINDOW FRAME set in place, the
' adobe woll being built around it. One brick
| is used/ as a-weight to steady the frame, Space
L below frame will be finishéd later with a con-
[ crete wigdow sill, or one made of adobe or
[ burnid-clay bricks.

\ m o

METAL WINDOW SASH (!eﬂ). Eclw are et lu morhr nncl maslic. ‘Window sill is of mbilizod
udobe bricks, vot-at an angle for dralnage, and projecting a few inchds beyeiid the wall, Right:
Window in o finished udoln wll. The lintel is o heavy woodon beam, The sill Is :olid concrete.

.




section details of roof and - .

! for typical -adobe construc- - E

_ Shingles, shakes,
-/ or ather roofing

- sowar ~ . el Ll
Ye'or Wa bolta
. X Qm “'Q- O.C. .'.". | .. | _"_
2" plank or thin adobe : .
brick on _to . LI Rafter with -
maintain exferior ' overhang - as .
appearance. I (AN el mchﬂ“toa "
Mortog joints, often or 4 #, fa
ome” Fameositin 55 M sseiae
, ro '
it pr o cz-n ent exposure.

-

Reinforcing defalls for a pracast cancréte dintel. E, Stedl ,

" rte sond, which / be .
_ s‘l‘abiliudn:i‘l'h emdisified f_qmlt Adobe brick

d 2 x &inch-jomib, laminated lintel, “bull.
roll screen. .- Speel casement window set

v monalithie walls, ;
X a
- -
T . ‘_b
<




ADOBE-HOUSE. CONSTRUCTION, showing brick arrangement, ve?ﬁ.cul reinfarcing steel, and?

door fromes in place.,

Doors. You probably will use lumber
frames around doors. Set them in place
like windows, build the walls around
them. and attach them with metal strips
or-nails 1” in the mortar joints. L'se con-
crete or timber lintels over doors, Allow
a total of 1% to 1* in height for vertical
shrinkage in the mortar joints. Jamb an.
choraoe is shown _in the sketch on
page 19

v

‘Bond Beam. A continuous reinforced
concrete bond beam should extend
around the top of the wall. This ‘is an
excellent stabilizing influence against
strong winds or earthquakes. The beam
may be as thin as 4” but it is better to
make it 6” or 87, Two or, more reinforc-
ing rods should be included. These “de-
tails are shown in the sketches on pages
17 Itopl 20, anle

Interior Partl'ﬁons. Walls or parti-
tions within the house may be of thinner
adobe  sections or of wood frame. In
either case, attath them firmly to the

“.exterior walls with nails, integral ma-

-orir-\k or metal skrips, as chown in the
photo on ‘page 19. Here the exterior wall

-

was laid in anticipation of a subsequent
interior partition. The metal strips may
be laid in new mortar joints or nailed to
wood studding. )

Plumbing ;:n_d electric wiring .- .
. In planning the adobe house you have:

to consider the needs for running rough

plumbing and wiring through founda-
tions and concrete floors. Most of the

plumbing pipes can be fixed in place.be- -

fore pouring concrete for the footings,’
foundation walls, -and concrete floors.
Finish plumbing can be done later. Ex-
pert help is ustally required. .
Wiring also is sometimes located in the
concrete of the floor and foundation.
Protective pipes or conduit can be laid
in place where desired or required, and
the concrete poured around them. Be
sure’ to have adequate wiring and- outlets
available wherever you may possibly
need them. Wiring can also be placed

between joists in floors or cellings. Ver-

tical chases or grooves are frequently
left in adobe walls for wires or conduit,
but this may weake# the walls or may fe-
quire thicker walls” g0 -allow for the
chases, Small vertical T yoxes or tuhes may”



. .._.___.wu]!._thanﬂor.hed portifion.may. be..of a

© ¢an use ‘cedar chmgles or. shakes on a .
' pnched réof; on a flat roof Yyou may try -

+

2

Locrvgaled pete/
Ay macied o

bol¥ o concresn

Insrde doors con be carriad on simple jambs of stock dlmeusion material, A. Where the -
concrete foundation extends above the door sill the lower portion of the jomb may be
bolted to jt. B. On a cancrete fioor an anchor plate ar.r.urotely set in the green concrete

~ may be screwed to the |urnb

also be ‘used in corners, to carry wiring
up or down. An especially convenient
arrangement consists of a horizontal
‘plug-in strip completely around the
room,- in a horizontal mortar joint on

" the inside about a foot above thg floor.

Floors. Usually; the floor for an adobe
“house is made of masonry. Reinforced

* ‘concrete is best, although you may- use

plain concrete, adobe bricks, %r clay tile.
- These are placed on a sand or gravel
fll, a few inches above the exterior

gradeline. See sketches, pages 20 and 21.

You may prefer a finish floor of wood
or asphalt tile over the concrete; ar you
~may want to consfruct a commor wood

floor “on joists. at 18” or more above the
--interior ground level. This is . usnally -

more expensive. A lumber floor is shown
in the-sketch o page"'20 e

T

built-up roofing of a few plies of paper
treated with hot tar, pitch, or asphalt
Details for both types are shown in the
sketches on pages 17 (top), 20, and 21.
Be sure to nail gable roof raftérs espe-
cially well to ceiling joists, .plates, and

- walls,

Many roofs are now being constructed
with an overhang of two, three, or four
feet, to help protect the walls from rain
and .provide shade for winddws and
walks, An overhang of about ‘three feet
on the south exposure will completely
shade large windows from the summer
sun but permit the low winter sun to

- enger all day long, greatly i mcreaﬂng heat

and comfort in the’ house

Roofs. An adobe house can take any |[ERCKE

- standard type of roof. Especially soitable |
are ‘cedar. shingles;-redwood shakes; OF
c]ay nle ‘The laiter- is durable ‘and at- §

Aractive but relatively. expensive: You

coanucmsu"mm STRIPS oré often used
to atach an interior porlmqn to tha extsrie

or wood frame. Similar attachments are afeen
osed for. door nd wlndw frumes

N

5




MR TYPICAL ADOBE CONSTRUCTION DETAILS
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?éhlni'!nys and Flr.p_lcén. Follow
the usual practices for chimnéys and fire-
places. Put térra cotta, asbestos, or metal

" - fues within the walls and surround them
“with adobe bricks; or run the Afues

through the walls, ‘attaching and sup-

porting them in the usual way. You need

no bpecial ‘protection pround fireplaces, -
as adobe is fireproof and stands high-

lemperatures withdat difficulty; Use fire- -

brick for the fireplace- Immg, however,

to secure the best permanent cogsliuc.

tion. as shown in the sketch on this page.

- Or you-may use patent metal fireplaces; --

such as <hown in the photo on page 23,
withtwntilating and heating flues. This

_type d¢ttuglly provides considerable heat

for. the* house, while ordinary fireplaces

give verv little heat but seTVe maml\ as.
T .\runlnlor*-
I vou hagve a ‘I\OOdel‘l Hoor, the usual:

insulation and pnecautmm- aré necessary,
With a concrete or masonry floor the de—

tail< -are much Simpler, and the hearth

o Lo .ng - s
. !-Q‘ - L
.. 1 E i %
. - Pl e L .
- ' " . A -‘
;—'!’drlrof . - -
L Wil .
N . r E 2l ., . ‘
¢ : Ly ’ ffm d £
,L' w—l o Bernes bck
-3
. . !
b Brodrock ' & o
i o n sk .
| i o j»I ont oot . FIREPLACES con. be b.mlt
—~ Yrreis - - of odobe. Sun-dried bricks
.. N o lend themselves to intricate
Lerevarron )

designs more readily than
the monclithic adobe. Fire-
brick lining is wsually
placed in the more ambi-
fious designs. Adherence 1o
the fundamental principles
. of firsplace design is essen-
 _tiatto sugcessful operation.

may- actually be integral with the floor,
or can be raised or lowered a few inches.
A wooden beam or lintel over the fire-
place opening as shown on the sketch
above, is usually safe from fire when pro-
tected by sheet ashestos and aggle irons,
although reinforced concrete or steel
channels are often preferred.

Finishing and Painting. Stabilized
adehe walls do not need any surface
treatiment- and-.often are left in _their
natural condition.

-1 you-prefer-a dighter eolor; yoféan
yse almost any type of paint. One of the

cheapest types is a waier-cement paint,

made_of natural gray Portland, cerfent,
or white Portland cement, and water,
with possible admixtures "of calcium.
chloride, soap, or stearates, for increased

-uaterprooﬁng You- can buy this paint,

already prepared, in various colors.
Common lead-and-oil paint is often

_used. Twi coats will occasionally permit

-



ADOBE-BRICK FIREPLACES may be very attractive. This one is bulft oround a patent merul form
having circulating ducts, for better heating.

some asphalt to bleed through, but three
coats usually .provide complete protec-
tion.

Aluminom paint with an asphaltic
base is very satisfactory but usually more
expensive. Two or three coats are recom-
mended. _

Special masonry paints, made to cover
concrete, brick. and ea rthen surfaces, are
exceptionally” good for protection and
waterproofing. These may be more ex-
© pensive, but. they  will often last long
¢#nough to prove economical. Two of the
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newer protective coatings are the silicone
masonry water repellents, and the latex
primers and conditioners, which assist
in hardening and :tabilizing the adobe
surface, as well as preparing it for a fin-
ish coat, Epoxy paints are also among the
very best, but are relatively expensu e.

. Plaster and stucco are:used in some
cases. Metal lath or wire provides the
best attachment. These conceal the mor-
tar joints and ohscure the natural brick
appearatice. Fiie-cost also may be higher
than paint.



-_ e ' *  The floor plans shown on 1he tollowing pages, while L
* not available in ‘?tcul .may give you some |dec:s.

. - i ) _ /
: ¥ A small but useful and convenient farm cottage which can -

- be built primarily with adobe brick wall construction.
Ta T ,.rl..;_‘!_‘)};“dﬁi%kw }J’A‘a"ﬁk
B .. . i % 'HO‘ el o " _‘
\‘\ ‘.I {l"l" Ji‘!’”». :--‘ ’MI ;’

}

_fzw.‘f ]

.
i ]
R R
20 IR o ' " Square feet . L
Living area . . s e h e s 468 . S
Porch and storage area ... . ... 267 : "
. . . . : .
e ¥ ..;'-“"
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A spacious and ottractive farmhouse, with two bedrooms,
energy-saving kitchen, and masonry ond frame construction.
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ADOBE BRICK TESTING LABORATORIES

.« Abhot A. Hanks, Inc., 1300 Sandome St., San Francisce, California 94111. -1,
U California Testing Labs., Inc., 619 E. Washington Blvd., Los Angeles, California 90015.
Hales Testing Labs., 646 Hegenberger Rd,, Oakland, California 94600,
A. F. Jenes, 220 East Ortega 5¢., Santa Barhara, California 93100.
' " Los Angeles Testing Lab., 1300 South Los Angeles 5t., Les Angeles, California 90015.
- Morse Laborntone%lﬁ 16th St., Sacramento, California 95301 '
L ' Nelson Laboratories, 1145 West Fremont St,. Stockion, Callfomla 95203,

’ el N Pittsburgh Testing Lab., 651 Howazd, San Francisco, California 94100, \
& 8an Diego Testing. Lab., 3467 Kurfz St., Sen Diego, California 92110. _
; Smith-Emecy Co., 781 East Washington Blvd., Los Angeles, California 90021. > . i

Sonoma Tediigy & Exploration, 2630 Mendegino Ave., Santa Rose, California 95401.
Testing Engineers, Inc., 2811 Adeline, Oskland, California 94600.
-The Twining Laboratoriés, nc., P.O. Box 1472, 2527 Fresno St.,, Fresne, Cahforma 93700,
The Twining Lahboratories, Inc., ‘T502 ‘Coldwell Ave,, Modesto, California 95350.
- . 1 ~

you will find detailed information in the following publications:
R Aller Paul and Dtms. ‘Build Your Own Adobe. Stanford Umversnty Press, 1947
. Stanford University, California 94300.$3.00. '

SR _. American Bitumuls Co., “Brtudobe {or, Modérn Adohe Bulldmgs ” 200 Bush Street. _
o _ San Francisco, California 94100: 16 pp. 1950. - Y 4

T Betts, M. C. and Miller, T. A H., Rhmtned E' rth Walls. Buddmg, Farmers e

- .. f:“'

Bulletirf 1500, U.S. D‘A., Supt. of Documents, Washmgton, 20402 24 pp.'1937,
A0e. ; -

o .-'__Brown, Frgncm W publlsher, Cahforma Homél, Adohe Hous'\% Edmon, 315, Sutter
" Street, San Fﬁnc:seo, California 94108, 32 pp. 1949. 25c,. - '

. 'Califorma Dmsmn of Mmu, : A_dobe Bnck” Mmeml Informa‘n'hon Sen 1ce, V. 12 Co




 Patty, Ralph L., Puifhé ‘aiid Plasters for Ramméd Earth Walls. Bulletin 336, Aghi- :
. cultural Expériment, Stmon, South Dakota State College. Brookmgr- South M

. Swadm,\Harold C. Effect of Soil Texture Upon the Phy sma[ 'Charaolenﬂtlo& of j

;-'__"__:'_'_“:Wolisklll Lyle A.. Wa\ e A, Danlap. and Robert M. Gallaway. Eartlien Home CD!‘l . b L

Glenn, H. E.. Rammed Farth Hm“m* ‘Constrelion. Bulletin No. 3. Engincering
Experiment Station, C lemmn Agrie ultural (nva.u € h m=on. South Carolina 20631,
18 pp.. 1943,

Groben, W, Ellis. Adobe Architecture. Its Design and Con-truction.”U.5.1).A.. Fnre-l 7
‘Service. U. 8. Government Printing Office. \Washington, Thi=20) 102. 36 pp.. 1911,

Handen: Edwin ... The Suitability of Stabilized Soil fof Building (O}l traction. Bul-
letin No. 333. University of Illinois. Engineering Experiment %lmn Urhana.
11linoi= 61801. H pp., 1911, 43¢, : g

Harnngton Edwin Lincoln. Adobe a- a Conelrurtmp Material in Texas. Bulletin
No. 90, School of Engineering. Texas Engineering Experiment Shmon College.
Station. Texas 77840. 36 pp..1915. . \m_._
Huhbelt. Elbert. ~Earth Brick Construction.” Haskrll Institute. Law renie, ]\81.= e
66044, 110 pp.. 1943. 50c. : '

Kirkham, John Edward, How to Bmld Your Own Home of Earth. Puhhcatlon Na. \ R
54, Engineering Experiment Station. Oklahoma A and M College. \tlllualer. )
{)klahoma 74074. 36 pp.. 1M3.

‘Long, J. D. (revised by L. W. Neubauer}. “Adobe Construction.” Bulletin 172.

California Agricultural Experiment Station. University of C ahforma Berkele\.
- California 94720. 64 pp.. free—Novembher 1946.

Middleton, G. F.. Earth Wall: Constructien, Duplicated Document No, 28 Com-
monwealth- Experlmental Building Stanon P 0. Box 30. Chatswood. N. SW.
56 pp., 1949. 1 shilling.

Middleton, G. F.. Build- Your House of Earth Angus and Rolghbn. Svdney. .-\l.ls-. _
tralia. 105 pp.. 1953. About 82 .00. . - -

Miller, T. A. H., “Adobe or Sun-Dried Brick for Farm Buildings.” Farmers' Bul- " LR
letm 1120, l}i .A., Supt. of Documents, Washington. D.C. 20402. 18 pp.. 198%.5¢. -~ . .

Patty, RalphsL The Relation of Colloids in. Soil to Its Favorable Use in Pise or :
- Rammed Easth Walls, Bulletin 298. Agticultural Experiment - Station. ‘*’outh '
Dakota State. Cb']lege Bigokinge. South Dakota 57006. 24 pp.. 1936. . ’ s

»
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Dakota 57006. 40 PP+ 1940,

Patl}', Ru]ph L. and Mlmum L W, anmrd Earth Wall: for Farm Bmldmg‘
Bulletin 277, South Dakota Experlment Station; Brookmgc "outh Dakota 57006.
aBpp,, 193&

- Adobe Bricks,” Techmqal Bulletin No: 58. College o.f -\anculture University ol'
- - Aritona, Tucmn, Arizons 8572). 22 pp., 1935.

United Nationis, Adobe and Rammed Farth~Housing and Town ancl Countr\ Plan.
“nitg, Boiletin No. 4.-United Nations,"N.Y. 10988. 121 pp-- 1950,81.50.

_Wiﬂums,E \Iel(mle\ “Cemadobf Box 81. West Los Angeles blsllon Lox -\ngelt- .

“California. 50000, 32 pp., 1946. £1.00.

fuction, Bull. 18, Texas Transportation ]ll‘tl!lltt‘ A and \[ C nllone fTP\a— _
! '_ e Statmn iexus 11840 March. 1962 v <y

I'.' o . = Al K . )



APPENDIX B

S ' SOIL SIFTER v

Parts and Assembly

1 hand truck = sifter chassis

1 barrel, preferably with removable.®
cover (20, 30, or 55-gallon size)
Cut.out hole, about 3 1/2" and then
cut and bend\out to allow 4 1/2'" -~
-plastic drain pipe to {it in bottom
of barrel. .

Cut out oval holes around circurﬁ'-
ference of bottom of barrel for dig-
tharge of fine soil.

Cut hole in barrel cover, about 2"
“from rim. Cover exposed edge

with honzontally cut section of

garden hose

1 pe. 1/3" ha.rdya.re cloth to make s1fter
) cone-screén,. (A 3' x 4' pe. will -
make a cgné for barrel 16' x 24".)
Lace with wire and attach to drain
pipe with band clamp.* Insert into -
barrel and with second clamp, attach
dram pipe;to barrel. _
- » te
,,-10 ft length of 172" flexible électrical
F conduit or-aluminum tubing. For a
s smooth bend, make two continuous -
circles around 5'ba,rrel and then cut
into two !mo.ps .

»

]

'8 skate wheels one rnountéd on hand
truck base, three ardund bottom hoop,
and four:around top hdop. A 2" d1a-—
meter section of dlscarded autd-
‘mobile water hose cut in 3/4" w1dths
“""bonded to skate wheels with Barge or
eqmvalent rubber- eemgnt - Threaded
rod, 1/4', lbck washers- an"dnu—tr&m‘ |

mount skate wheels.

=

i

1 pc. 3/4" threaded rod approx 24"
18" pc. .of 1/4" plastic tubing; 8
nuts and 4 washers®for motor Anpunt

P

=y
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3 pcs. _.2avy wire covered with plastlc s
tubing--1 pc. to stabilize motor
.nandle, and 2 pes,.io stablllze
.barrel on hand truc.:

pullcy, 1/2” x 3" threaded de, lock

washer and 2 nuts. . ..

r
-

Vebelt. 0 2T o .

I -

Hand drill moto‘r 3/4 hp, heavy dut
variable speed. preferred. ..

Fabrication time about four to six hours-
Parts cost $20 - $25, without ‘motor.

/




APPENDIX C

L

ADOBE MIXER n
Parts and Assembly [Instructions
(Modify Desigh as Desired)

Mixing Contalner .

18" diameter x 20" deep section of tank,
curved bottom. (If other than above
size is used, adjust other parts$ speci- _
fications. A 16", 18", or 22" barrel
section may be .used if wok or. gold
pan is inserted in bottom to g,ive curved
surface.) Mount 4" to 6'" from ground,
if possible, to,lear mold when pouring.

Power Mount (optional) \

¢ pcs. coat hanger wire 10" long (stabi-
liz® ends of mount) o )

1 pc. plywood, I''x 3" :

Mixer lock pin (to keep propeller in

. socket): Wire 1/8' x 4''; 6'" " mounting
cord; one wood screw.

Mounting lotk pin (to keep mounting

" board on riixing container): ;1/8"

wire or nail; mounting cordj wobd
screw,’ . o

-

Discharge Bumper -{to stabilize mixing -
container as ,adobe rmx is pou._u'ed mto

" mold) .. :

1 pc. wood, 13/4" x i /4” x 18" (ro’i.md,'

ends and cut to fit mixing contamer

- circumference curve)

1 pc. packing band, 3/4! x 60'" .

2 wood screws; flat head, 3/4'" to attach
discharge bumper to band..

1 hose clamp, cut, attached to packmg
band ‘so it can be fighténed around P
mixing’ contal;;em ‘ -

Handie and Wheel 'Mountin Assernbly

Handle: 1 pc. ilexible con%'tfﬁw)%c
" 76" (bend with a '‘pipe bender'' per
plcture on left). ¥
) Two -wheels- fwheels in modél are 24"
‘diameter x ¥/16" axle holes |
availablé, a Jlarger diameter wheel
"with an half inch or larger axle would
be preferable, speczally for an 18”




Two axle bolts (model in picture has
5/16" x 4 1/2" axies, 4 nuts, 6 {lat
- washers, and 2 lock washers) to mount
wheels on mlmng container., Creater
stabilify is given to the wheels if the
axle bolts-go through the walls of the
mixing container, through the strap
‘&ron and handle and then to the wheels.
One piece galvanized iron, 1'"x 1/8" x
80" (to add strength in mountlng the
handle and wheels on the mixing con-
. tainer.) In the model shown, the ends
of this band are fastened with two’bolts,
1/4'" x 3/4", and two nuts’ A simpler
method would be to drill holes in the
two ends of the strap iron, bend them
at rlght angles, and cinch them together
w1tha3f8”x1 1/2" bolt _ )/

Power Mnung Unig
Hand drill motor, 3/4to 1 1/2 hp, heavy
duty, variahle speed preferred (300
to 600 rpm), 1/2*" chuck. (A verticle
drive gasollne powereci unit’such as
used in post hole chgger WO be
adaptable to this n‘mxmg unit design
where electricity is not available.) -
Mixing shaft and blade: '
I pc. threaded rod, 1/2", approx.
25" long. - i ‘
-6 nuts, 3 lock washers. - . -
1 pc. flexible spring steel paclung
band, 1 1/2' x 24" (marine pro-
peller may also be used).
- 3 pcs. '1/2" garden hose, 5", 3" and
9' lon (to cover exposed shaft

. threads and thus help clean up}.

*1 brass lipstick tube (end cut off) to
cover top of shaft and serve as
brushing t6 reduce friction against
wood shaft holder

‘Mixing Unit Holder o, ' _
astic or metal pail with handle. :
‘One section plastic pipe, 3" x 15", cus-

tom shaped ang,.{g,lotted (see picture
on left).

*

it
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APPENDIX D

- EQUIPMENT SALES--ADOBE CRAFT ASSOCIATES

s ) -
‘Inquiries received from previous editions of tlus manual have suggested a .
.. market for ready-made equipment and perhaps a place for local sales and
- dqmonstratlon centers. . :

" Worhng relat:.onslnps might be developed in different geographxcal locations
Y with individuals or organizations/ firms to produce the equipment to meet
- Adobe Craft standards and be sold through Adobe Craft and/or serve as
local sales/comgnunity demonstration centers, We are iising gs announce-
ment as a means of exploring the interest and feasibility of such a step.

h Inquiries should include brief statements of:

1. Interest and related experzence :

2. Proposed plan in terms of personal- ~local resourcées-
setting. Include a suggested method-formula for the

- compensation of all involved (production, sales,
administration; development, etc.).
References--persons who could comment on your
mtegrzty, competence, and peraonahty.

~—

.(If 1nteres ed, use back'of this sheet. )

PoA,

4



APPENDIX E

M_ATERIAL AND SUPPLY SOURCES -

N (Also see local suppliers)

-__'___Cgmpoat Maker (new ‘pulley and screen replacements needed to make soil |

pulverizer): o _ .
Da.v;d Bradley, ﬁodM

‘Sears Roebuck "~

- Chicago, Ilincis
i-"ulleys: Cm'lgreas Drives Division (Mfr) o
| ACME Precision Products, Inc. - ?
Detro:lt, Mlc.b:lgan 48234 o

Power Supply {variable-speed, heavy-duty electnc drill, 3/4 or_1 hp)
Power 'I'ool Distributors - {’-\

' _Emulaiﬁed“.ﬁlphnlt. 8S 1h: ' _ -
: — Chevron Asphalt Company =
..4525 San Leandro Blvd.
v ... Oakland, California
L, - (Or .other local-regonal dxstnhutors)

\-.

Pl

~ Perforatsd Stesl (sreen 167 f!ulvgrizing 86il)

P e T Ca.li!orhia Perforating Screen Co.
e T . . 655 Bryant Stregt ;
SRS " Y _’Sa.n Franci!co, ?Ca.lifornia 94107 i
Mi:nng*BluL o

is Propaller s

"'sed in sluppmg luinber
_tq::.a.ls)



Condu.lt Bender (for bending 1/2" and 3/4" flexible conduitys - .. ]
- Catalog No, 222 Co

2 - : LEW Electric Fittings Co.

S N 627 W. Lake Street

' Chicago, Illinois 60606

{Purchased from fears Roebuck)

Plastics, Fiber Glass, esc: A
_ : _ Taylor and Art Plastlcs
o 3011 Alvarads

: San Leandro. Califarnia

Vznyd. S:l.dmg (to cOmplement the adobe or to be used for makirdg. ‘molds):
s . . +- .. Mastic Corporati 'Bird & Son

e R o 131 S, Taylor Str%t 2555 Flores A
- PR : - South Bend, Indiana San Mateo, Calif,

‘Li-ghtwe’ight, Waterproof Sheeting (Umkraft Boafd)
o , Universal Papertech Corp. (Mfr) _
e L. T - Hatfield Industrial Park } : !
: ‘ Hatfield, . Pennsylvam.a 19440 -

' W__Hod Preservahve (Pentachlorophenol 5% Techmcal F ederal Specn.f:.catmm- -

TP-We570): X
e E'dmlralty Mam]‘.factunng Co.

_ _ 3030 -Bridgewdy . , '
oo -y Sausahto, Cahforma .y
! . . . £ [ ] .
Post-Beam Altefnatn.ves R . . e
L Local Telephone Company, or L
LRI —MGCOI'I‘HJ.G}E an Bax.{;e;p e , ' -
- . 'P. Q. Box 1728. . S
Stockton, . Galiforma, or o
' Drain pipe, plastic, or asbestos-concrste (Fill thh

‘ e ' . adobe-or cbncrete 1.£ added strength is needed) -
_--Gate Valve for Emulsﬁted: Asphait Barrel' L |
LT o - #74 Qaté Valye — o -
SR ' " Sargdpt & Company "L o
"Hand Tool Divisic R e e

New Haven. ‘Connecucut 0650‘9

-

Seara Roeb_'f"ck Suburban Catalogue B

‘dlng méterlalg _ .OI' IUInber dealé‘.l.'s
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