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/ QUESTIONNAIRE (5 = T

Pre—fabricated Building by Selbin System

In order to enable us to supply you with adequate estimates for
the construction of apartments by the SBAVin system, we should

appreciate your letting us have some data on the market in Iran,
based on the following details:
1. LABOUR (including social benefits)
a., Unskilled building worker
b, Specialized buildimg worker
c. Building electricians
d. Building plumbers
e. Building foremen
f. Maintenance staff
g+ Mechanics
h. Engineers
i. Clerical staff

je Office managers

Please also inform us how the labour market is for each of the

above categories, as well as their availability.

2. FRICE OF MATERIALS (on the site. If prices are by auppliers,.
pPlease mention tranesportation costs)
a. Cement - per ton
b. Iron - 6 to 18 mm thickness
¢. Gravel - in wvaricus sizes
d. Sand
Are these materials available, difficulties in obtaining same,
delays and conditions of supply, terms of payment.
3+« FPRICES OF PROFESSIONAL WORKS (including materials)

a. BElectrical installation )

(please mention unit of payment,

b. Water installation

point, length, guantity of
¢. Sanitary installation )

materials, labour etc.)







4.

I
iy
It

d. Painting = per square meter
e. Flooring - what are the usual floors, price per mz, labour
and materials.

POSSIBILITY OF USING PROFESSIONAL FACILITIES, CONDITIONS, PRICES

a., Iron work, such as straicase railings etc. Are there work-
shops accepting such orders on contract, or have they to be
executed by own staff.

b. Are there supply centers for concrete? Price per ton.

¢. What is the largest size of concrete transporters, and what
are the customary conditions.

FAQADE COATING

a. What is used for the fagade:

(1) whitewash

(2) oil paint

(3) plastic paint

(4)5Fmﬂ H&&ﬁr, profile with small stones added

b. What are the customary prices per m2 for each category of paint
(if quotations are per weight, price per unit of weight).

If it is customary %o guote materials and labour separately,

please do S0.

GENERAL QUESTIONS 4"

a, What are the customary development works on the building site:
roads, sidewalks, gardens, parking lots etc. Are these usually
included in the price of building, and what are the customary .
prices. ‘

b. What are the prices of building plots in the relevant districte
Percentage of building space (number of units per area and i
rate of density of buildings).

¢. How many stories are usually built, and what is the number of
stories preferred. For industrialized building, 4 stories are
best suited. In Israel, there is no need for lifts in buildings

of such size. If lifts are needed in Iran, what are prices and

conditions.

. Cmen @ W0k gt







d.

Ee

i.

Je

Is it possible to receive blueprints of a popular apartment.

Here, such an apartment measures around 70 m2 gross contain-

ing 2 bedrooms, living room, kitchen, conveniences, terraces

and proportional part of the staircase. Please inform us how

an apartment in your country compares toc the above.

What is the customary standard of such an apartment and what

does it include (accessories, etc.)

What is the market price of such an apartment in conventional

building and what is ite costprice. Please give breakdown.

As far as possible, give components of usual calculation.

Every detail is important to us.

Are there a power station or power lines available at the .

building site or at the plant, supplying power and light. The

same as regards the supply of water. Prices and conditions.

Taxes

(1) What are the usual taxes on building, such as building

taxes, water, canalization ete.

(2)Company taxes, rates, reductions, etec.

Usual depreciation on equipment, buildings, etec.

Usual financing conditions, sources of credit, terms of pay-
ment, E‘.

Possible additional expenses, such as connection to the

electrity supply, business tax, etc.

The requested information is essential so that we may reply in

detail on all guestions connected with the subject and prepare

estimates and calculations .

We shall be most grateful for every Dtha?ﬁetail, and are looking

forward to your early reply.
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Pre-fabricated Building by 8elbin Syatem

us 1o SUpply you with adequate estimates for

we shoulgd

appreciate your letting us nave some .data on the market in Iran,

1.

26

based on the fulluwing

details:
LABOUR (ineluding @ocial benefits)
., Unskilleg building Worker

b, Specializeq building workey

Co Building electricians
d. Building plunbers

€. Building foremen

f. Maintenance gtaff

ge Mechanieg

hi Engineers

i. Clerical stafp

Je Office manszers

Please also inform us how the labour market is for each of the
above Categories, as well a3 theipr availability,
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blease mention transportation coats)
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Are thesa materialsg available, difficulties in obtaining sanme,
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a. Electrical installation )
(please mention unit of payment,
b. Water installation ) i
pPoint, length, quantity of
G« Sanitary installation )
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Painting ~ per square meter
: 2
Flooring - what are the usual floors, price per m™, labour

and materials.

SSIBILITY CF USING PROFESSIONAL FACILITIES, CONDITIONS, PRICES

Be

Iron work, such as straicage railings ete. Are there work-
shops gsccepting such orders on contract, or have they to be
executed by own staif.

Are there supply centers for concrete? Price per ton.

What is the largest size of conerete transporters, and what

are the customary conditions.

FAQADE COATING

fe

What is used for the fagade:
(1) whitewash

(2) oil paint

(3) plastic pain

{4J5P“ﬂ piarer, profile with small stones added

2 :
b+ What are the customary prices per m™ for each category of paint

(if quotations are per weight, price per wnit of weight).

IT it is customary to gquote —=t_.rials and labour separately,

please do 80,

GENERAL QUESTIONS

B

Ca

What are the customery development works on the building site:
roads, sidewalks, gardens, parking lots etc. Are thess usually
included in the price of building, and what are the customary
prices.

What are the prices of building plots in the relevant districte
Percentage of building space (number| of units per area and
rate of density of buildings).

How many sbories are usually built, and what is the number of
stories preferred. For industrislized building, 4 stories are
best suited. In Israel, there is no need for 1lifte in buildinase

of such size. If 1iftes are needed in Iran, what are prices and

conditions.
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d. I8 1t possible to receive blueprinis of a populsr spariment.
Here, such an apartment measures around 70O m2 gross contain-
ing 2 bedrooms, living room, kitchen, convenisnces, terraces
and proporticnal pert of the staircase. DPlease inform us how
an apariment in your country compares to the above.

2. Wnat is the customary standard of such sn apartment and what
does it ineclude (zccessoriesn, ete.)

fo What is the market price of such an apariment in conventicnzl

[ building and what is its costprice., Please give breakdown.

g: ks far as possible, give components of usual calculatiocn.
Every detaill is lmportant to us,

h. Are there a power siation or power lines available at the
building site or at the plant, supplying power and light. The
game a8 regards the supply of water. FPrices znd conditions.

i. Taxes
(1) What are the usual taxes on building, such as building

taxes, water, canalization etc,

(2)Company taxes, rates, reductions, etc.
j. Usuzl depreciation on equipment, buildings, ete.
k., Usual finanecing conditions, socurces of credit, terms of pay-
ment, etc,.
1. Pogssible additiorel expenses, such as connecticn to the
electrity supply, business tax, etc.
The reguested information 1s essentisl so that we may reply in
detail on all questions connected with the subject and prepare
gstimates and calculaticng .

Wz shall be mesat grateful for every ﬂtheyéetail, and are looking

forward to your early reply.
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In order to engble us to Supply you with adequate estimates fopr

the construction of apartments by the SEAVin 8ystem, we shoulqd

abpreciate your letting us fave some data on the market in Iren,

based on the follawing details:

1,

3e

TABOUR {incluaing social benefits)
2s Unsiillea buil&ing wWorker
By dpecialigegd b::;iing workar
¢e Building electriciang

d. Building blumberg

€« Building Toremen

te laintenance stass

£e¢ lechanies

he Engineera

i. Clerieal staff

Je Office managers

Please also inform us hor

%=

the labour market is for each of the
above categories, as well a8 theiyp availability,

FRICE OF MATERIALS (on the site, I prices are by Suppliers,

Please mention transportatiop costs)
4. Uement - per ton
Se Ipon =5 %5 18 mm thickness

C. Gravel - in Various sizeg

Are these materiglg available; difficulties in Obtaining Same,

delays and conditions of Supply, terms of Payment,

FRICER op PROFESSTONAT, WORKS flncluﬁing materials)
£all = WURAS

&+ Blectrical installation )
(please mention unit of payment,

b. Water installation )
point, length, quantity of
€. Sanitary installation )

aterials, labour ete. )




d. Painting - per esguare meter
. - ; 2
é. Flooring = wkat sre the ususl floors, price per m , labour
and mzierisls,

4, POSSIBILITY COF USING PROFESSIONAL FACTLITIES, CONDITIONS, PRICES

a, Iron work, sueh as straicase railinge etec. Are there worl-
ghops accepting such orders on contract, or have they to be
exstuted by own staff.

b. Are there supply centers for concrete? Price per ton.

¢. What is the largzest size of concrete transporters, and what

are the customary conditions.

5. FAQADE COATING

&. What is used for the Tfagade: .
(1) whitewash
(2) o0il paint
(3) plastic paint
(4) spowy plsrer,  profile with swall stones added

b. What are the cusicmary prices per m2 for each category of paint
(if quotations are per weight, price per unit of weight).

If it is customary %o gquote materials and lsbour separately,

please do 80,

6., GENERAT QUESTIONS .

&, What are the customary development works on the building site:
roads, sidewalks, gerdens, parking lots etc. Are these usually
included in the price of building, and what are the customary
prices.

b. What are the prices of buliding plots in the relevant districte
Percentage of building space (number of units per area and
rete of density of buildings).

. How meny stories are usually built, and what is the numbser of
gtories preferred, For industrialized building, 4 steries are
best suited. In Isrsel, there i8 no nesd for lifts in buildings

of such size. If lifte are needed in Iran, what =re prices and

conditions.



d. Is it possible to receive blueprints of a popular apartiment.
Here, such an spartiment messures around TO m2 gross contain-
ing 2 bedrooms; living rcom, kitchen, éonveniencee, terraces
and proportional part of the stairecase. Please inform us how
an apartment in your country compares to the above.

e, Wnat is the custowmary standard of such an apariment and what
does it include (accessories, ete.)

f./What is the market price of such an aperiment in conventional
building and what is its coatprice. Please give breakdown.

g.: As far as possible, give components of usual caloculation.
Every detail ie important to us.

h, Are there a power station or power lines available at the
building site or at the plant, supplying power and light. The
game &s regards the supply of water. Prices and conditions.

i. Taxes
(1) What are the ususl taxes on building, such as building

taxes, water, canalization ete.
(2)Company taxes, rates, reductions, etc.

j« Usual deprsciation on equipment, buildings, etec.

¢t. Usual financing conditions, sources of credit, terms of pay-

ment, eic.

1. Poseible additionsl expenses, such as connection to the
electrity supply, business tax, ete.

The requested information is essential so that we may reply in
detail on all questicons connected with the subject and prepare
egtimates and caleculstions .

We shall be most grateiul for every othe?ﬁatail, and are looking

forwvard to your early reply.
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In order to eénable us tg SUprply you with adequate estinates for

construetion of apartments by the SbAwin Systen, we shoulg
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irecizte your letting us f8ve some data on the market in ran,

Cv Building eleciriciang
d. Building Pluanbers
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d. Painting - per square meter
: N : . 2
g. Flooring - whatl are the ususl floors, price per m , labour
and materials.

POSSIBILITY OF USING PROFESSIONAL FACILITIES, CONDITIONS, PRICES

a, Iron work, such as straicase railings etc. Are there work-
ghops accepting such orders on contract, or have they 1o be
executed by own staff.

b. Are there supply centers for concrete? Price per ton.

c. What is the largest size of concrete transporters, and what

are the custonary conditions.
FAQADE CCATING .

2. What is used for the fagade:
(1) whitewash
(2) pil paint
(3) plastic paint
{4}£Pﬁﬂ F%ﬁﬂfﬂ profile with swall stones zdded
b, What are the customary prices per mE for each cotegory of paint
(if quotations are per weight, price per unit of weight).
I? it is customery to quote materials and labour separately,

Please do s0,

FENERAL QUESTIONS .

8. Whaet are the customary development works on the building site:
roads, sidewalxs, gardens, parking lots etc. Are these usually

included in the price of building, and what are the customary

b. What are the prices of building plots in the relevant districts
Percentage of building space (number| of units per area and
rete of density of buildings).

C. dow many stories are usually built, and what is the number of
stories preferrsd. For industrialized building, 4 stories are

best suited. In Israel, there is no need for lifte in buildinge

of such size., If 1iite are needed in Iran, what are prices and

conditions.
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(1) What are the usual taxes
taxes, water, canalization eic.
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1. Poseible gdditional expenses,
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e
of credit,
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fre-fabricated Building by Selbin System

In order to enable uz tg Supply you with adequate estimates for
the construction of Bparitzents by the ShAWin 8ystem, we should
appreciate your letting us have scme data on the market in Iran,
vased on the following detailss:
1. TABOUR (including Social benefits)

a8s Unskilled building worker

b, Specialized building worker

Ce Building electriciang

d. Building plumbers

€. Building foremen

T Maintenance staff

£« lMechanies

h. Engineers

i. Clerical stafs

Js« Office menragers

Please also inform us how the labour market is for each of the

ahove categories, as well as their availabilitvy. .

2. FRICUR op MATERIALS (on the 8ite. If prices are by Suppliers,

Please mention transportation costg)
8. Cement - rer ton
be Iron - 6 4o 18 mm thickness
Cs Gravel - in various sizes
d. Sand
Are these materials gvailable, difficulties in obtaining sSame,
delays and conditions of supply, terms of Payment.

5. PRICES OF PROFESSIONAL <ORES (ineluding materials)

8. Electrical instaliztion )

(please menticn unit of payment,

bs Water installation ) 3
point, length, quantity of

LS

Co Sanitary installation
meterials, labour ete. )
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d.

Painting - per equare meter

e, Flooring - what are the usual floors, price per mE, labour

and materials.

POSSIBILITY OF USING PROFESSIONAL FACILITIES, CONDITIONS, PRICES

as, Iron work, such ss strajcase railings ete. Are there work-

b.

shops accepting such orders on contract, or have they to be
executed by own staff.

Are there surply cenitere for coneretey Price per ton.

e What is the largest size of concrete fransportera. end what

are the customary conditionsg.

FAQADE COATING

Ha

L.

Wnat is used Tor the fagade:

(1) whitewash

(2) oil paint

(3) plastic paint

{4}5Pm1[4u¥ﬁf, profile with small stones added

What are the customary prices per m2 for each cetezory of paint

(if quotations are per weight, price per unit of weight).

If it is customary to quote materiale and labour separately,

please do s0.

GENERAL QUESTIONS

[

L

What are the customary development works on the bullding site:
roads, sidewalks, gardens, parking lots etc. Are these usually
included in the price of building, snd what are the customary
prices,

What are the prices of building plets in the relevant distriets
Percentage of building space (number of units per area and
rete of density of builldings).

How many stories are usually built, snd what is the number of
stories preferred. For industrialized building, 4 stories are
best suited. In Israel, there is no need for 1ifts in buildings

of such gize. If lifte are needed in Iran, what are prices and

conditions.



Is it possible to receive blueprints of a popular apartment.

Here, such agn apartment megsures around 70 mE gross contain-

ing 2 bedrooms, living room, kitchen, conveniences, terraces

and proportional part of the staircase., Please inform us how

an apartmeat in your couniry compares to the above.

What is the customary standard of such an apartment and what

does it inelude (accessories, ete.)

What iz the market price of such an apariment in conventional

building and what ie ite costprice. Please give breakdown.

As far as possible, give components of usual caleulation,

Every detall is important to us.

Are there a power station or power lines available at the

building site or st the plant, supplying power and light. The

game as regards the supply of water. Prices and conditions.

Taxes

(1) What are the usual taxes on builiding, such as building

taxes, water, canalization ete.

(2)Company texes, rates, reduciions, ete.

Usual depreciation on eguipment, buildings, ete.

Usual finaneing conditions, sources of credit, terme of pay-
ment, etc.

Possible sdditional sxpenses, such as ceanection to the

glectrity supply, business tax, etc.

The requested information is essential so that we may reply in

detail on all questions connscted with the subject and prepars

estimates and ealculations .

We shall be most grateful for every Utheyéﬂtgil, ard are looking

forward to your early reply.
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d.

Painting - per squere meter

¢. Flooring - what are the usual floors, price per me, labour

and materials.

POSSIBILITY OF USING PROFESSICNAL FACILITIES, CONDITIONS, PRICES

B

Iron work, such as straicase railings etc. Are thers work-
ghops accepting such orders on contract, or have they to be

executed by own staff.

b. Are there supply ceniers for concrete? Price per ton.

Ce

What is the largest size of concrete transporters, and what

are the customary conditions.

TAQADE COATING

=1

b. What are the customary prices per m2 for each category of paint

What is used for the fagade:
(1) whitewash

(2) oil paint

(3) plastic paind

(4J5qu H&ﬁﬁﬂ, profile with small stones added

(if gquotations are per weight, price per unit of weight).

If it is customery to quote materials and labour separately,

nlease do 50,

GENERAL QUESTIONS

f.

Ca

What are the customary development works on the building site:
roads, sidewalks, gardens, parking lots ete. Are these usuzlly
ineluded in the price of building, and what are the customary
prines.

Whet are the prices of building plots in the relevant districte
Percentage of building space (number of units per area and
rate of denaity of buildings).

How many stories are usually built, and what is the number of
stories preferred. For industrislized building, 4 stories are
best suited. In Israel, there is no need for 1lifts in buildingss

of such size. If 1lifts are needed in Iran, what are prices and

conditions.

»



d. Is it possible to receive blueprints of a popular apartment.
Here, such an apartment measures around 70 m2 gross contain-
ing 2 bedrooms, living room, kitehen, conveniences, terraces
and proportional part of the staircase., DPlease inform us how
en apartment in your country compares to the above.

e. What ig the customary stendard of such an apartment and what
does it include (accessories, ete.)

fo What is the market price of such an apartment in conventional
building and what is its costprice. Please give breakdown.

g+ As far ag possible, give components of usual calculation.
Every detail is importany to us.

h, Are there z power station or power lines available at the
building site or at the plant, supplying power and light. The
gsame as regards the supply of water. DPYrices end conditions.

i, Taxes
(1) What are the usual taxes on building, such as building

taxes, water, canallization ete.
(2)Company taxes, rates, reductions, etc.

3. Usual deprecistion on egquipment, buildings, ete.

k. Usual finsancing conditicons, sources of credit, texms of ray-

ment,; evca

1. Possible additionsl expsnses, such 8 connectlon %o the
glectrity supply, business tax, etc.

The requested information is essential so that we may reply in
detail on all guestions connected with the subject and prepare
estimates and calculations .

We shall be most grateful for every aﬁhe?éatail, and are looking

forward to your early rerly.
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H, Blavin

Conaulting Enginesr

43 Frishman str.,

Tel-Aviv, Israel

Phone 239518

cLAVIN PROCESS - MECH MISED FRODUCTION OF PREFABRICATED R.C.
ELEMERTS FOR TNDUSTRIAL BUILDINGS AND HOUSING PROJECTS

General describtion

1/1 The conerete miz is supplied from = standsrd batching plent (outside or
ﬂn—the—apot} and casted directly into steam-hesated vertieal forus, operated
hydraulically.

1/2 The slab is ready in about 4 hours for dismantling and storage or despatching
to the =ite, with the aid of a portal crans. .

1/3 lifter dismantling, the forms are cleaned and oiled and reinforcement asserilies
ara mounted with the sid of an overhsad crane. [In the czse of housing-unites
slaba, inserts for doors, windows, wiring, piping etes, ars-also installed).
The form is ready for the next casting in ahout one hour.

1/4 1If the slobs are not dispetched immediately, they are stored with the aid of
eraneg at S50en (1% £t) spacing, and a1l preparatory cperstions are earried
out if necessary.

1/5 Delivery to the site is bty trailer, A special ercction crane is used. Elements
gre jolned by bolting to nuts welded fo the reinforcement,

1/6 Lfter the ercetion, the structure is ready for the finishing operatiom.

2s Technical describtion of process for plant with output of 4 housing units

2/1

2/2

2/3
2/4

2/5

(100 =2 floor ares (1000 sq. ft.), or 1200 sq. B ala s tiie) per shift.
The mix dis deliversd in fruck mixers, preferably of 953 (12 eu. yd.) capacity.

As geen from the drawing, the truck is driven on to & bridge 2.8 n (abtout 9 £i.)
wide,mnd the mix is discherged through a chute into the forme arranged on both
gides of the bricge.

The discharge time for a full mixer charge is up to 15-20 mimutes.

Mo ppecisnl arrangements dre required in the mikers. Any standard mizer truck

may be used, sp that a mechanical breskdown nesd not interfere with the operation.

The Fertical form is designed for two slsabs, size 10x3Km (Z5%10x ft}, surface
o

srsa H0 m {5ﬂﬁsq. ft.), volune 4.5 F3 (5 Gits¥da ), welght 11 tons,

concreie thickness 10 - 25 om (4" — 10"},

Pl






’
(H, Slavin) Y 4 > iL
2/6 A rezsonable size of the form battery is 10 units esch side of the bridge,
i.e. a total of 20,
5/7 This requires = bridge 150 o long, 4 m high and 3.2u wide (500x14x11 ft).
2/6 The bridge may be built of steel profiles or concrete slsbs, sccording to ldécal
conditions.
E/E ALecess to the bridge is via a ramp (2t one or woth ands}, alope Eﬁ, length 50m.
2/10 Casting is sceompliched by air vibrution, 2-4 vibrators per form.
2/11 The vibrators nay be driven by stationsry or wobile compressors. 2 diesel
ecopressors (200 EP) are required.
A
2/12 Superheated steam for heating the forms is supplied from a boiler at 6 Kg/om
pressure (100 psi), output 5-6 ton/hour, stean terperature llﬁnﬂ, discharee
2 &
pressure 1/4 keg/en (24{} 7, 4 pai). .

2/13 The hydraulic drive for the forms requires 3 tons of oil and pumps of the

2/14

2
order of 20 HP, pressure up to 100 ve/en” (1500 psi).

Portal eranes for dismantling — espacity 15 ton, width (betwesn rail centerlines)
sbout 13 m (44 £%.), height om (30 ft), travelling speed 80 n/min (200£t/min).
The erane nay heve one or two transverse tracks, protruding about 6m on

either side (20 ft.), i.e. an over:ll top width of 25 m. Wight of crane - 40 ton.

Drive . dissal generstor or electriec current supply.

2/15 The nlab storige spuce, OF crane traverse, depend on local conditions. Generally

ln traverse corresponds to & space for five 10m slabs. A reasonable traverse is
20m, i.e. 1000 slzbs or hte cutput of 25 single-shift or 8 three-shift days.

fumber of eranes required 2 - 3 for production, 1 - 2 for losding and ﬂ&sp&tch:lngﬂ.
(Total 5 -5 )u

2/16 In the case of industrizl buildings, ne special arrangepents are required sxcept

for a single 1 'ton portal erane.

2/17 The comi=te plants Teoquires:

Fs

Water supply piping; Condensata instsllation;

&ir supply piping; Transif storsge space (if raquired};

Blectriesl inatallation; Waate concrete dispesel;

Hydraulic installation; Water—curing facilities (if stesn is not uzed);
otean Installation; Floor turntables;

Lfdditiopal equipment for housing-unit slabs

3/1

20 large two-glah forms (floor and wall slaba), output 5 units (lDG B« fls

floor area) per shift, or 15 units in three shifts.

fBess
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|

I

| %/? Second brideze (sbout 100 n long) for 20 small forms up o 5o (37 £t long each,

| for elemsnta [partitinns, staircases, balustrades, baleonies ete.), totalling |

nbout ‘SCG::LE, P :15 or 5 ton each.

3/3 This cleulaticn is based on locsl design experience, according o which the total
clewent surface ares esusls 3 tinmea the floor arsas, Lccordingly, five 100 42
(1000 sq. ft.) housing units requires 1500 mg elements ss follows:

20 x50 = 1000 :12 large eledents
% &5 = 50O uE amill elamenta.

3/4 2 additional 10 ten porial ersnes for dismantling and losding.

%/5 Housing elements involve considerable labour and space requirements for preparing
inserte for the windows. snd doors, wiring end piping, assenbly mats ete., muming
into hundreds of items per unit. The size of the departwent depends on requirsments;
speeinl spot—welding squipment is needed, znd standsrd reinforcement cernot be uaed. .
The order or magnitude of the required spsce is estimeted at 5000-6000 mE under

1 —-ton cranes, and st least 50 stetions for reinforcement assemblies.

%/6 It is possible to cust 4 types of flets durine one day work, and 8 types of

flate with few days stop.

4. The plant may be set up in o nupber of forms, sore of then laaio:

4/1 & mebile field plant, without s shed. In thess gircucstances there is only a
limited possibility of working in winter, end the loeczl climate is an important

factor.

4f2 L permanent pliant with all the equipment housed in 4 shed, permitting work in sny

weathar. .

4/3 The equipment may be installed so as to permit dismantling and transportation
in consignoents not excesding 15 tens (within the 1licits of crone capacity and
road width).

4{4 The cost of the zhad is 3&% (Gr murt] of that of the equipcent.
4/5 In crder t¢ aveid nisunderstanding, the possibility of moving the plant is

considersd after 34 years; the cosi of moving is essumed as 26% of the investuent.

5« Beonomic consideraticns

5/1 The investrment in a 20=form plant (5 units per shift} depends largely on local

conditione, but & ressonable idea is $1.25 - 1.5 million.

5/2 In the case of on-the-spot mix production, & 200 mj daily output requires

2 hatching plants and & workera.
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5/6
5/
5/8
5/3

[H . Slﬂ-"iriﬂ} = ..:], aay
Mix transportation to bridge - 2 workers.
Diseahrage of nmix - 10 workers.

Preperation of reinforcement assecblies for slats only = 5 workers. (Totel for

5 units - 50 warkars).

Crane operators — 15 workers.

Prepurations of forus for czsting - 10 workerss

Repairs and cleaning {depending on canditinns} - sbout 15 workers.

Small forms - 35 workers.

5/10 Steem boiler and nzintenance — 10 workers.

5!11 administration - 10 werkers.

Total, for industrial buildings — 80 workers.

Tetal, for houeing (Sunits per shift) - 160 workers.

G

Hreaction

6/1

6/2

€/3

6/4

6/5
/6

6/7

6/8

6/9

In the cese of industrial buildings nc general deseribtion iz posaible.

In the cuse of housing projoets, much depends again on site conditions,
transportation facilities, tuilding- code requirensnts etc. It can be gtated that
dinder conditions sisilar to those in Isrzel, 5 erection cranes {purtal or other

type} are recuired for 5 units per day, 1620 runs per Crans.

Transportation of the clements for one housing unit requires 3 trailer runs.
Lesuming 14 riuns per day, the 5 units require ten 50-ton trailers {horse- or

tractor-drewn, according to the distance between plant snd erection aite. ).

4 apacizl ercction taghnique, similar ts that of stecl construction, cbviates

the need for teumorary scuffolding.
Rlastic seals, tishtened by bolts, keep out rainwater.

The ereetion erane is served by & crew of four. Ereetion time per unit nay be

agsuned s 12~-14 heours.
Measuring, marking =nd sealing crew - about 4 workers per unit.

Joint filling, grinding and strengthening operstions depend on requirenents —
order of mognitude 10-15 workdasys per units.

Finishing work is usually farmed out to subcontructors, and no guidelines coan

be laid down unlése local conditions and finishing type are known.
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Irving Norry ef .

Gldeon Spiro
Journalist

19 Keren Ha'Yesod str.
Jeruazlem, Israel

Dear Golda, my 25th visit comes to an end - I shall refurn with Ann in Cctober.

Your 47 years here — as you stated - are truely a remarkable saga - your personal
challenge appears to have given you added strength.

I am most anxiouse for you to have a talk with our dagughter Devorah » I see her
following in your path. She is reculasnt to bother wvou - so please take the

I am seeing Slavin again to day - and after listening to Yegal Allon on the need for
rented housing - it seems the time for further use of the Slavin Factéry - he says
work is now plentiful - but labour short.

In one thing or another this plant should be either working overtime - or if not
economic - perhaps it should close. I think there is a chance of merging it with
& plant in Yavne.-

I am not concerened with my personal investment here in this plant - T would gladly
give my shares to some Isramel charity.

I suggest & personal talk with Haim's son Amnon, he peems to be practical.

Fully understanding the many pressures you fzce - I pray you can arrange these
two personel talks,

The Economic Conference I think a great astep forward - this meeting of minds will
bear fruit.

L

Hope to rewew these matters on your USA visit.

Irving Norry (-)

2680 Highland Ave.
Rochester

New York 14610 .
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Hi SLAVIN, Consulting Engineer

43, Frishman Street

Tel~Aviv, Israel =
Phone: 239518 Sept. 24, 1967

ADVAWNTPAGES OF THE SLAVIN PROCESS OF MASS PRODUCTION OF RAQ. HOUSING UNITS
_———— i —— —= —

1+ The future belongs to industrialised building
Technological development in all fields of production inevitably leads the
building praetice in the direction of what is lmown as prefabrication, but should
properly be called mass production,
The eauses are:
1/1  Labour everywhere prefers more and more work not involving physieal effort;
moroover, the builder's vages are higher than the factory worker's.
1f2 The possibility of year—round production, with assenbly confined to periods of
favourable weather, is compatible with labour's claim for an assured annual incom.
1/3 The far superior quality of the industrial product.
1/4 Drastic reduction of the tins recuired for ereeting the buildings - usually 2
months instead of & whole year, with working ecapital and finsneing costs reduced
&8 a result,
1/5 Still lower cost of industrialised building in the future.
1/6 In countries with high incom. tax, the adventage of paying port of the taxos
through capital gains.

2, MWhy is tie progress of building industrialisetion so slow?

/1 M existing methods of industrialised building - full and partial, in factories
and in field plants - cover a total of not more than 10/ of the overall building
activity, while 90% are =till by conventional methods fexcept the USSE). The

reasons &re, in our view:

2/f2 Exieting nethods are still not sufficiently industrial and involve considerable
avounts of manual labour and physical effort. The technological revolution has
not yet reached this industry.

2/ Only 60 of the process are completed at the plant. The reraining 407 are carried
out on the site, more or less under eonventionsl conditions but utilising heavy
equipment which is highly expensive and unnecessary for the actual conventional
technigues.
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2/4

2/5

2/6

2/7

- 2 =
All these techniques thus combine the drawback of high investment characteristic
of an industrialised process - without the advantage of a high output - on the
one hand, and the drawback of 40/ manual labour (as in conventional methods) on

the othery

The result is that the cost per ag.n. floor area by an industrial method is likely

to be close to the cost by a conventional Ones

The other characteristics of industrielisation (quality, sneed, economy in skilled

manpower) are secondary advantages which cannot provide an incentive in replacing

conventional methods.

An additional drawback of exieting prefabrication liss in sesling of slsab joints
& 8till unsolved problem,

In order to overcome the sbove drawbacke, which impede the development of

industrialisation, we devoted 15 years of work, with investment running into millions, .

in developing an industriaslised process capable of replacing conventional building

technique in a very short tine - not merely on the strength of secondary advantages,

but on the colid grounds of lower production- and erection costs compared both with

conventional methods and with other existing industrisl techniques.

3 Mbat are the advantases of the Slavin process?

3/1

3/2

3/3

3/4

Lice any true industrialised method, the Slavin process reduces the cost per
housing unit compared with conventional or existing industrial techniques,
For example, a 70 sq.m. unit (3 rooms, kitchen and conveniences) requires by our
method (in addition to.the material, which is almost the same by any method in
the case of reinforced concrete) 70-80 workdays, from raw material to delivery.
By other industrialised methods the nunber of workdays is of the order of 120,
and by conventional methods - over 200.
Uur process uses lurge slabs, variable according to type of structure asnd size
of unit, width 8.5~25 m, length as desired. The sttached plans give an ides of
these possibilities and present siz types of housing units and three types of
buildings,

The flexibility of the process permits adaptation to clisnts' reguirements

in different countries and under different conditions.,
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3/5 The flexibility of the process also permits production limited to wall- or floor
slabs only, as well as production of elements for industrial buildings. The
process can be completed in the factory, or altermatively brought up to the
finishing stage, with the elements assembled and erected by other technigues,
according to loezl conditions and clients' requirements.,
3/6 The factory and equipment can be set up in permanent form, as well as in the form
of a field plant for a specifie proiect, after whose completion the equipment can
be transported elsewhere. Such g field plant is much cheaper than a permanent
installation, but obviously has economic disadvantsges.
The attached report and economic caleulation give an idea of the order of
magnitude of the investment.
3/7 ‘The workday calculation is based on a rate of one day per sSg.me floor area. The
manpower- end vages achenes are given in the sttached report. .
3/8 Apart from a small skilled staff for operating the technological equipment, our

proceas permits 90F of the work crew to be trained in a few weeks.

4. Industriglised method vs. mamal labour

4/1 The method requires almost no manual labour or vhysical effort.

4/2 A1l casting, without exception, ig carried out vertically. A erew of only 2 or 3
is required for operating slectricul and pneumatic accessories. A4 pair of floor-
or wall slabs, 2x20 sg.m. in size and up to 15 ton weight, can be cast in up to
20 min, This technology is based on a series of patents and is the outcome of
many years of research. i

4/3 The alabs, cured on both sides, are ready for stripping in 4 hours.

4/4 10 forms, operated by a erew as above in B-hour shifts, produce in one day all the .
large elements for a pair of 70 eg.m. units, Other industrialised methods, most
of which are horizontal, do not permit such results. A grinding process with
special equipment, protected by numcrous patents, renders the elements interchange—
able, thereby satisfying the basic requirement of industrialisation and obvisting
the need for hand-finishing during assembly.

5« New technology (see detailed descrivtion)..

5/1 All the edvantages of the process, both technical and economical, are the cutcome
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5/2

5/3

574

N e e

& W ne
of 15 years of research and of s specizl technology, hitherto not spplied in any
other known industrislised methed,

The reinforcement of the floor and wall slabs consists of rigid three-dimensional

assenblies {pa.tented.) into which all required inserts can be welded: door and

window lintels, binding and stiffening brackets, wiring and piping - a total of
several hundred in each unit.

This technology saves much manusl labour in mounting the doors, windows and

glectrical, water-supply and sewsge systems.

The reinforcement sssepblies permit insulation to be provided inside the elements

during the casting process. To the best of our knowledge, this has not been

realised to-date in any industrislised process.

The reinforcement sssemblies are sdapted for precizion welding of nuts in them,

Thig ‘tea:lmiqua(again. first of its kind in industrialised building] replaces the .

projecting stecl bars used in all other methods,

Its advantages are sg follows:

&) The nuts are installed in the course of the factory process.

b) It facilitates precision grinding of the slabs without interference of the
projecting stecl bars.

¢) The clements are bolted together immediately on being erscted, thus dispensing
with temporary seaffolding, which encumbers most other methods and involves
mueh expense,

d) From the assembly viewpoint the elements rescuble a steel structure - an
enormous advantage obvious to these familiar with handling concrete slabs.

e) The time required for setting each element in place is reduced considersbly,
thereby improving tho ocutput of the crane, which ia the most expensive item .
of the technological sguimment.

f :'l It solves the problem of joint sealing. The seal (which can be rubber,
plastic etc.) is compressed by the bolts and ensures complete tightness,
as in motors or in compressed-sir and gas veszsels,

In all existing methods, the effectivensss of the seal is conditional on its
flexibility, which raises the difficult problem of preserving it over prolcnged
pericds and preventing cracks. In addition, the characteristicslly
"prefabricated" appearance of the building is sometimes undesirable from the |

architectural point of wviow.
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g) Joining of alab nuts by welding permits formation of reinforced-concrete
membrance in any desired dimensions.

k) The gsaling effect obtained by means of the bolts would heve beer impossible
but for the precision fit of the slab edges, ensured by the grinding process
described ﬁbn‘l.re.

i) The joint mortar between the slabs is cast internally, with the slebs in &
tight fit and the seals in place. In these circumstances, this does not
interfere with the finishing operations, including painting, in contrast to
other techniques involving open casting of the joints,

To cenclude:
= The asgsembly process is dry. |
~ Walls are boltec immediately on being set in place, without awdiliary
secaffolding.
- Seals are compressed by the bolts, the joints are cast internally and there
iz no leakage of the mortar.

6. Bite operations

6/1 Assembly and erection are facilitated by a new technique, involving plant-
assembled integral units consisting of smali elewents which are installed on the
site in a single operation. For ezample,bathrooms and toilets cre delivered as
a aingle 11 ton unit comprising bathtubs, basing and piping in finished form
(ineluding peinting). Such a unit can be installed in & few mimites. The kitchen
unit is produced in the same way.

6/2 The number of crane runs for the 70 s8g.m. housing unit in question is thus reduced
to 14 - about half the number by other industrisl methods. .

6/3 Assuming the erection of each element requires about + hour crane time, the overall
ercction tine for a cowplete housing unit is less than 8 hours, with = crew of
thres, With such crews working in three B-hour shifts, the daily output of the
crane is 3 units - at least 500% more than by any method based on the use of
temporary scaffolding,

6/4 Subsequent operations - casting of the joints, paint repairs, installation of doora
and boilours, wiring and marking for further erection steps which require large
crews and daylight — are carried out in a single =hift or cccagionally in two shifts.
This practice of working round the clock with a small crew, or 8 hours with a large

crewyis one of the advantages of our process.



EE
EfE Erection time for a 4-story, 40-unit building, of the type now under construction
in Israel, is estimated at 6 wecks from start to to delivery - a very short time

compared with one year by conventional methods.

6/6 The erection operations require only 10-15% of the plant manpower. The rest of
the work is carried out inside the plant, so that wages are lower, end the output
higher, compared with open-air work.

Briefly, the advantages of the Slavin process are:
1) Wo mamual labour, and no need for physical effort.
2) 40% less wages comparcd with any other industrialised method.
3) Plant investment does not exceed the normal level - about § 350..000
per unit per day,
4) Flezibility of equipment, from a complete factory to & mobile field
plant, ‘I'
5) Miniwum number of crame runs per unit (14 for 70 sq.m. unit).
6) Short erection time - 6 weeks for a 40-unit building. (Of course,
excluding fouﬂdaticna}.r



Summary

Quastion No

L]

"

w

"

"

L]

n

CONSULTING

H,

SLAVIN

ENGIRLAR

43, FRISHEAN STREZT, TEL-AVIV, ISTALL

PHON: 226518, PHONL OFFICL 951446 - 961680

Y e DRt L R EEREBRANEE EREREERTERRE #iRanp

-

o]

0w W

=]

9

10

LIST OF CONTENTS

ANSWARS TO THE JU=STICNS

H % W B X R BB B RN

ipel.ligt
W L -
[ o [
L] a a
PR =
st
L] & L]

=]

Pist of photographs

B gL g R

bW R R R EHBEER RS PSR B2 S R

411 rights

3530 240 R B IR s

- ]
] ]
- ]
L] ]
* L]
o L]
o ]
o o
o o

f Arawings J

@ ]
£
a L
L]
L] -
a o
] €
& -]
L] -
TTRRE N

raserved for Dr. H.

IR

— R A — ]

.
Page
P s et W Kty SR

a -] L] L - @ - L] g
L a w - L - L] L] 9
-} L £ e a » L] L] EI?’

& L] L a L] n L] 2 33 . |

-] -] a L] = L] L] | 33

HENENABEEEAEE SRR EELR SRR

Slavii

43, Prishman Street, TEL- AVIV, Ismel ‘

LA et ks Aell 1 U R S e N R SRR EEE






LIST OF QUESTION

I) The technological scope of the process - i,e, design data of

2)

| 3)
4)

5)

7)

8)
9)

10)

the product and its uses in multistory buildings,

Fxamples of projects of this kind already studied, or preferably
realised - to permit asseasment ef the flexibility of the

process or its adaptability to different floor- plans and
layouts .

The acoustical and thermal properties of the elements, .

A statical analysis of the process - to pemmit assessment of

its adaptability in practice to the varlous natienal codes of
r.¢., construction,

A detalled description and cost estimate (in dollars) ef
equipment required for the plant.

4 description of the plant, and an estimate of the non-
recurrent permanent cost items (machinery foundations,
premises, special equipment ete,).

The planned production capaecity of the plant, er its output

in elements er roams, and the flexibility of the production
process.

Debails of the raw materials required for producing the

elements. .

Tata en the manpower required at plant - e.g. the estimated
mam-hours per element p or per room.

A deseription of the 1lifting-, transportation-, and erectien-
site egquipment, including times and techniques.

I'r. H. Slavin






SUTMMARY

Gues¥ion No.1. - Our process is suitable for multi-story buildings, up to

20 stories if proper equipment is available. It is not suitable for single-story houses
in its present form, but we believe it can be adapted if necessary.

The process is based on casting large slabs 20 m? each. Where smaller elements
are required, they are cast jointly and cut up subsequently, Slab thickness is as required;
in the local project it ranges from 6 to 20 cm. Conveniences are assembled from small
elements at the plant and delivered as a single unit to save labour. Door— and window
lintels, piping conduits, wiring boxes etc are provided in the walls in order to permit al
.site operations to be completed within a day or two.

The capacity of an erection crane, using a speeial technique, is two units
per day.

No open castings are required, all joints are injected in elosed form.

The size of the unit is adjustable as required.

By providing a 30f% reserve in forms, running modifications can be effected with
minimum labour requirements and without interference with regular produstion.

Queation No. 2, — Our plant was planned for production for the Israel Ministry

of Housing, according to whose speeifieations a 70 m2 unit in four-story buildings was
designed. To permit two frontages, the sanitary block is located inside the unit with
artifieisl ventilation, but this is optional. Sliding windows in the living rooms.

Plastic flooring, hot-water and eentral gas supply, central television facilities,

uestien No. 3. - The building material is concrete equivalent to the ordinary

type, except for higher consistency and strength. External walls and floors can be

insulated. In addition to insulating the floors, soundproofing is obtainable by sonventional
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means dependent on the envisaged level of investment.

Question Nc. 4. — The statical analysis prepared for the local project by

Dr. 5. Rosenhaupt, & prominent designer, is enclosed.

Question No. 5., — The cost of the equipment is governed by site conditioms,
size of plant, envisaged radius of transportation, maintenante requirements,etc. The
cost of installation and premises is more dependent on local conditions than the cost

If the plant is confined to the conventional prefabrication stages, cost will

of the equipment, which may range from § 250,000 to 350,000 per unit daily cutput.

be reduced accordingly. These stages comprisze the following departments:

(1) Reinforcement, Three-dimensional assemblies are prepared from round
stesl wire, with provision for comnections, inserts, insulation e%ec. The assemblics
are inspected before being pleced in the forms.

(2) Batching plant, An outside source can be used, subject to economic
considerations.

(3) Mix transportetion, direct from batching plant to forms.

(4) Casting, using speeial vertical forms (air-vibrated) and a hopper [uitl.
two 40 HP electric vibratora). An anmual output of 1,000 unite requires 10 such forms
plus 6 smaller onea. The casting process is mechanised and effortless. A 14.5 ton
casting reguires 20-40 minutes. The smaller forms are operated in sets and the time
required is about one hour,

The above covers the eguipment of a conventional prefabrication plant. Our
process comprises the following additional stages:

(5) Grinding, This stage eliminntes the need for in-situ open casting Gf

joints. The slabs are ground to correct size and junction angle, thereby permitting

4 |
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injection of internal joints after all finishing operations have been completed. In
addition, a large grinding machine for correcting defective slabs is available.

(6) YVertical storage. Storage facilities for 4 days' output with provision
for enlargement,

(7) The plant is in U form, and the castings have to be shifted between
parallel lines. Special trolleys are used.

(B] Finizhing., Inspection of slabz, application of rubber fittings for the
Joints, wiring, painting etc. The sanitary block and pantry block are sssembled in a
special subdepartunent. .

(9) Despatching, This stage is an sxtension of the production process, not
of the storage operation. The finished slabs are loaded on trailers from overhead plat-
forms, and unloaded at the site in the same way, A hydraulic jack system is used,
dispensing with additional labour,

(10) TFoundations and beams are cast in situ by means of special precision
instruments.

(11) Erection. Preparation of the crane is simple and no tracks are required.

guestion No. 6. — The type of premises required for the plant depends on logl

copditions and scope of process. The present premises cover 13,000 mE, with different

heights. Its total cost, ineluding earth work and roads, was § T00,000.

Question No. 7. — The plant can be designed for any capacity, as required

(1000 units per year in our case).

Question No. 8. - Conventional building materials are required, and any mix

in common use is suitable. Relnforcement is ordinary twisted or prestressed steel,
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subject to recuirements end esconomic considerstions. The exterior is unrendered.

{usstion No. 9. = Manpower requirements depend on the type of plant. For a

plant of the present t.;;pu using imported materials such as plastic flooring (even if
carried out by subcontractors), a totel steff of 250 will be reguired, including

gdministrative and eclerical employesa.

Guestion No. 10. = See preceding questions.

Beonomic caloulation. A completed plant will return the investment in 7 yea!
(7,000 units) at a profit of & 300 per unit. As the plant retains its full value after
T years, the profit per unit will then amount to $ 600. (Rates vased on local popular

housing stenderds). In the free-market the profit margin is much larger.
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QUESTION NO. 1 - SCOFE OF PROCESS

The method is based on r.c. slaba:

Size B m length, up to 3 m width or height.

The slabs fall into four categories:

Floor slabs - length up to 7 m, width up to 3m, thickness as required,
Details on reinforcement ses Question No.4. These floors are supported on lateral
walls bearing the entire building load., (Photo 1, Drawing No. 2/3)

heinforcement in the form of rigid 3-dimensional assemblies, with provision for

Lateral walls - length up to 8.5 m, width up to 2.6 m, thickness as required.

wiring, piping etc. (Photo 2, Drawing 2/4). Details on reinforcement - see
Question No.4. The process for preparing and mounting the assemblies has been
patented,

Longitudinal walls - length 7 m, height up to 2.6 m, thickness as required.
Reinforcement is J-dimensional and rigid as in the lateral walls, but permits
mounting of lintels as well as thermel insulation. To the best of our knowledge,
we are the first to cast insulated walls up to 20 k,,-,fmj in vertical forms Hithﬁu‘
manual labour. (Photo 3, Drawings 2/5 and 2/6). Details of reinforcement -

gee Question No.d.

Full-height partitions in various lengths. Thickness 6 cm or more. Single-mat
reinforcement.

Hollow elements for sanitary block fincluding lavatory and shower), provided
with piping conduits. Hollows serve for positive ventilation.

Small elements for the sanitery and pantry blocks are east as large slabs with

the reinforcement exposed at suitable points,
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Tc gum up, the standard models are as follows:

width (m) length (m) BPPT. Eross area {mz]

8,650 + 1,500 8 80
8,650 + 1,500 11,5 _ 110
8,650 + 3,000 11,5 130
8,650 + 4,500 11,5 150
8,650 + 6,000 11,5 170
8,650 + 6,000 15,0 220

1/10 A11 alterstions in the above dimensions are based on varying the mumber of elemenf)
without modifying the forms. OSmaller-size intervals will require additional forms
for basic elemente of other dimensions. Forms are so designed that such modifi-
cations are readily effected, and & 30f¢ reserve in forms will permit a smooth

change—over without interference with regular production.

QUESTION MO, 2 ~ DATA ON HEALISED PROJECT

Enclosed drawings:

2/1 General floor plan of & unit and front view.

2/2 TFloor slab cut in two at the plant. .
Bach half is used for ssgembling & sanitary block,comprising lavatory with positive
ventilation {cnmplete with accessories),shower with positive ventilation (c0mylate
with piping closet),washbowl, bathtub and laundry closet.

2/2/1 #oor slab, including wiring.

2/2/2 Upper and lower reinforcement.

2/2/3 Sanitary block in the assembly jig (see also Photo § epd 6 )

2/3/1 Ordinary floor slab (Photo 1).

2/3/2 & 2/3/3 Reinforcement.







2/ 4/1
2/4/2
2/5/1
2/5/2
2/6/1
2/6/2
2/
2/7/2

Lateral wall (Photo 2),

Reinforcement.

External wall, kitchen side (Photo 3).
Reinforcement.

External well, balcony side (Phatn I’}
Reinforecement. .

Partition

Aeiniorcement.

2/8 Sanitary block,

2/9 Pantry

2/10 Section through stair well,

QUESTION NO. 3 - INSULATION PROPERTIES OF SLABS

3/1 Slabs cast by our method do not differ from those by any other method ,except that
external vibration at 8,000-9,000 cps ensures higher density and strength,

" unobtainable by any conventional method or by ordinary internal vibration.

3/2 The special patented reinforcement assemblies permit an insulating layer to be .

provided in the centre of the external wall slabs (Photo 4),

The insulation used in the local project has & weight of 18 kg/m3. The maximm

| curing temperature permissible is 9{}0{}.

3/3 Soundproofing of floor slabsi An insulating layer (as in wall slabs) is feasible,

but experts question ite effectiveness. In the local project,felt can be laid

under the plastic flooring. This is comparatively cheap but has its dissdvantages.

The commonly-used local technique of tiling over a sand base is undesirable in

prefabrication, Obviously the problem is not one of concrete technology, but of

local conditions and limits of investment,

TR TR e e
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QUESTION NO. 4 - STATICAL ANALYSIS

At our request, Dr. 5. Rosenhsupt, a prominent local engineer in charge of
the ealeculations for the local project, prepered a detailed statical and engineering
analysis in English and an evalustion of the applicability of our method overseas in
terms of the nstionel codes. For the local project, all calculstions were based on
the French code, but will be adapted to any other code upon request. A copy of

Dr. Rosenhsupt's report is enclosed,

QUESTION %0, 5 — DETAILED DESCRIPTION AND COST ESTIMATE OF PLANT BQUIPMENT

5/1 The cost of the equipment depends directly on:

5/1/1 Production capecitys An output of 4 units per day (70 mz],aa et the local plant,
is considered normal. Larger capacities are preferable in order to increase the
flexibility of the plent and reduce investment per umit.

5/1/2 Completenesa of process — 95% st the plant, or alternatively only 60 at the
plant with finishing operations (painting, wiring, flooring, etec.) assigned
elaevwhers. .

5f1f3 Power and water supply, sewerage facilities, the need for generators, limitations
on the size of motors aete.

5/1/4 Envisaged transportation radius.

5/1/5 Proportion of reserve eguipment (dependent on maintenance and repeir facilities).

5/1/6 Proportion of locelly-availeble and imported equipment.

5/1/7 Installation and operation of the equipment is dependent even more on local
conditions, labour practices, ete.

5/1/8 To give some idea of the order of magnitude, we regard the sum of $250,000-

350,000 per unit per day as reasonable, i.e. § 1,000,000 -1,400,000 for a plant
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with an output of 4 units per day (280 m?}. If elements are to be delivered at
60% completeness (as by other methods), the investment is much lower.

5/1/9 Installation costs cannot be estimated without information on local conditions,
but & rate of 20 of the eguipment cost would be reasonable. This does not
include earthwork, premises, power supply etc.

5/ 2 L detailed descripiion of the equipment would comprise some 2000 drawings and &
large volume of printed matter. This is obviously ruled out at the present stage
of the negotiations, as the equipment is protected by numercus patents and is the
outcome of 15 years of research work in which millions were invested. Disclosure
of all details ie thus conditional on & contract. otill, we shall attempt to

provide some idea of the plant.

Reinforecenent-assembly department
( phete 9 )

Eguipment

Efﬁf 1 Trolley and track aystem for delivering round steel in the required sizes
(Photo 9); monorail system, capacity 2 tons, track length 120 m.

5/3/2 Cutting equipment (up to 25 mm dismeter). .

5/3/3 Twisting mschine for floor reinforcement, with 15 HP motor.

5/3/# Transportation system to welding stage.

5/3/5 Automatic point-welding machine (4 m high, 3 m wide, 40 m long)for steel lengths
up to 8.5 m for floor mets (see Photo 11).

5/ 3f5 Rotary tenches (B m length, % m height), for preparing wall assemblies for are
welding, with mountings for each type of zssembly.

5/3/? Assembly welding system, each assembly consisting of 2 mats (accurac}r +2 nm}

vith-orovialon for:




be pro

5/3/8

5/3/9

e B =
a) Lifting and comnection muts for slabs in vertical and horizontal positions
(Photo 10)

b) Door and window lintels

c) MNuts for wiring and piping

d) Brackets for water heaters ete.

e) Strips for bathtubs and other accessories

f) Insulation.
For each set of 2 units, about B0 different nuts and 100 steel plates must
vided, in addition to the various openings in the castings. .
1 ton crane (B m high) for tranaporting the reinforcement assemblies during
production.

System (5 m high, 10 m wide, 20 m long) for transporting the assemblies to

inspection department.

5/3/10 Inspection depertment, where each assembly is checked for the location of the

5/3/11

5/3/12

inserts and hollows, end ell studs for the hollows are installed (see Photos 12

& 13).

4 mobile tower crane (height 10 m, track length 20 m, capacity 2 t/m) transport-
ing the pairs of assemblies to the casting machine and installing them by meam'
of conical studs et + 2 mm accuracy, whereby the hundreds of inserts are
positioned corrsctly in the casting.

h device (8 n long, 220 mm high, 200 mm wide) combining the assemblies into a set
a8 above. This device holds the sssemblies in rigid position throughout the
casting process in spite of the intensive external vibration. Six 1" nuts
provided in the assemblies are used for demoulding, for transportation to the
finishing stage and to the site, for connecting the walls and floors, and for

eutting largs slebs in half.



5/3/13 Patents cover:
a) The ides and tcchnique of reinforcemcnt assemblies ensuring rigidity even if
madz of 3-4 mm wire in order to save ateel.
b) The idea and technique of using reinforcing mats as a production agent,
never attempted before.
Thias technigue permite conversion of the process to an industrial scale,

which alons ensures quality and low cost.

Batching plant (Photo 14).

5/4 In our process the mix is used in amounts up to 14.5 tons (6 ) in Btandard
transporting devices, so that any batching plant (even one outside the plant) is
suiteble. In our cose & special plant was preferred as more suitable for the mix
production. The mixor is placed on a weighbridge (40 tons), and mobile silos
(charged by means of two mechanical loaders mounted on tractors) and & mobile

conveyor fued tho aggregates into the mixer by wedight.

5/4/1 2 mechanicel loaders.
5/4/2 2 mixers (6 mj] mounted eén 2 20 ton truck with special drive.
5/4/3 40 ton weighbridge with 8.5 x 3 m platform, with provision for taring the truck
.accuracy + 5 kg).
s/4/4 4 silos (2 W ench) wounted on trolleys for four types of aggregate — sand and
2, 4=T7 gnd 7-25 mm coarse fractions. Capacity of silos ecorresponds to one

‘4.5 ton batch. DBech silo is equipped with &n electromagnetic vibrator and =

pneunatic chute.




5/4/5

5/4/6
5/4/7
5/4/8
5/4/9

5/4/10

e A%
A mobile conveyor (belt width 60 cm) transporting the aggregates from the silos
to the mixer, capacity 1 mﬁfmin.

Cement silos with screw feeder, capacity 700 kg/min.

Water heater, capacity 10 mj, heating rata 20 to BEIDG, 4 m3/Mur.

Hot water pump, pressure 3 kgf{:mz, capacity 60 mjj’hcur.

Small mixer (capacity 500 kg) mounted on truck, for sand-cement casting of slak
base.

Heserve stocke of eggregate are stored on concrete platforms (rmfﬁd or unroofed
to which the aggregates are delivered by dump truck by contractors. (Height of
dumpe 1,5 m).

;8 batehing is earried out in small amounts of sach aggregate, superior mixing

is obtained.

Foeding of mix

5/5 Our casting process is based on an original spprosch worked out in years of

intensive research. There is no intermediery stage between mixer and form. 411

forms are vertical and open on one side to & certsin height. They can be sunk

ebout 3 m below the wiver platform, or slternativsly placed st the same level. .

In the formor alternative (=dopted here) the mixer is connected to conveyor moving

along the form battery, and the mix is fed to the conveyor through a small chute

under vibration, end frem the conveyor into the form, in smsll doses to prevent

clogging. The forms arc equipped with lerge electric vibrators. The systen is

designed to overcome the cifficulties of vertical casting (up to 3 m height and

6

cm thickness) and ensure penetration of the mix without segregntion, overcoming

the resistence ¢f the reinforeemcnt and she inserts, (Hitherto vertical casting

has been confined to siuple elements, and nstly carried out from below).

o ol . A
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bigul pment

5/5/1 2 rotary mix conveyors (belt width 60 cm, length 10 and 15 m long resp.) mounted
on trucks with 6 heavy rubber wheels driven by 5 HP motors. The conveyor is
operated by the truck driver from his seat.

5/5/2 4 wineh drawing the conveyor together with the mixer alongside the casting battery
while the mix is fed in small doses.

5/5/3 An eleetric drive operated from the conveyor head.

5/5/4 The process requires 3 operators (one at the head of the conveyor, one %o
supervise the mixer, one to regulate the air cocks), It involves no physical
effort and permits two slabs (more than 20 mE, weight up to 7.580 kg) to be cast
in 20-40 minutes. To the best of our kmowledge, this is unfeasible by any
existing prefabrication method. The relevant patents cover the idea of small-dose
casting and the batehing technology.

5/5/5 The principal atage of cast.ng is ended several ecm below the required level,

inserts are installed, and the final 200 kg are added by hand.

Mein casting department (Photo 16
2

5/6 The core of the process is the casting depertment, bssed on the most modern techno—

logy. DLach casting machine (it would be an understatement to call it a form)

consiste of the following parts:

(e) A base and a strong outer frame 9 x 3 x 3.5 m

(b) 2 section besms up to 9 m long, up to 300 mm wide(bottom of form).

(e) Intermediate body consisting of I-sections covered with sheeting (9 m long,

3 m high, and about 300 mm wide). The body is comnnected to the frame, with

provision for steam heating inside.

i s . oae |
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(d) Two similar bodiea (adjustable), forming,with the intermediate body ,the casting
spacse for a pair of alaba.
(e) Two longitudinal end-sections with adjustable spacing.
(£) Air vibrator (freguency B0OO0 cps, air consumption 5 mﬁfmin}.
(g) Pneumatic-hydraulic system for opening and closing the form.
Before casting, & heavy hopper (10 tons) equipped with two electric vibrators
(40 HP, 2000 cps) is placed over the form., This vibration,intended to overcome any
possible clogging (usually there is none) and propel the mix inside the form, is prefer—
ably applied in small amounts =nd only when necessary; consolidation is effected by the
sir lbrator referred to esrlier {phﬁtg 17..18The hopper, together with the outer frame
(whinh is ususlly open and should remsin open on ramuuldingl form a rigid meonolithie

element lending itself to effective vibration.

Bauipment,
5/6/1 The casting battery comprises the following forms:
2 for slab floors
1 Tor stair well
i external walls,kditchen side
1 " " Lbaleony c£'ds
2 partitions
{ Banitery block

2 lateral walls
Total 10

Thess produce all the large slabs required for a set of two units. Bach form weighs

about 25 tons and is mounted on 40 springs.
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5/6/2 Two vibretion hoppers (9 m long, 3 m wide, 0,5 m high, 10 tons weight) with twe
vibraetors.

5/6/3 20 sets of jigs for connecting and installing the reinforcement assemblies.

5/6/4 Circulating water tenks for flushing the forms,

5f6/5 Steem piping 6" (pressure 0.25 kg/cmz. tempersturs 12ﬂuc]
Steam piping 4"

Weter piping 3"
Flushing watcr piping 1".
Condensate piping 1". .
5/6/6 Stesm boiler installation (pressure 6 kgﬂﬁmz}.
EfﬁfT Pressure reduction system to 0.25 kgfcmz.
5/6/8 Condenser system (water softencr).
5/6/9 Air compressor system (pressure 8 kg/cmz}.
5/6/10 Reserve diessl generator (160 kW),
5/6/11 Power mains (300 kVi), with 22,000/400 volt transformer.
5/6/12 2 portal eranes (10 tons, height 9 m) for casting and grinding depertment.
5f6f13 Bateching plant, silo and secrew conveyors for completing the castings, with track
systems along the cesting department. .
Dimsnsions of depsrtment - length 120 m, width 11.5 m, pit depth 3 m.

The above equipment permits casting of more than 20 slabs per shift with =&
crew of 3. This skeleton crew opens, closea and clesns the forms. All forms are based
on a uniform rigidity potential, and do not contain a single bolt; they produce slabs
over 8 m in length with warp not exceeding 1 mm/m., The vibrator is applied to the form,
not vice versa. Vibration is exterral and independent of the operator. The special
design of the vibrator safeguards the motor which forms part of vibrating system. The

idea and the design have been patented. There is no rigid comnection between wibrator






and motor.

The design of the forms, with hundreds of detsils, has also been patented. In
spite of their length, their deformation normally does not exceed 2 mm owing to the
special mods of support. This rigidity causes a so—called "autoclave effect” en curing
(widely studied in the USSR), consisting of numerous pressure points in the casting and
more rapid increase in strength compared with an open or flexible form., The aize of the
forms, permitting single castings up tc nearly 15 tons, reduces costs considerably

compared with the mumercus small operztions by other methods. .

Auxiliary—reinforcement department
5,!"‘? In addition to the main reinforcement-assembly department (see § 5/3], there i8 &
special department for smaller elements such as stairceses, partitions, sanitary-
block components, belcony— and roof balustrades, auxiliary walls, and roof outlets.
Reinforcement for these elements is produced by arc welding on rotary benches, and
where necessary formed inte rigid assemblies =zs before. These are transported

direetly to the forms, bypassing the inspection department.

uipment .

5/7/1 Rotary benches with hend feed (no crane needed).

5/7/2 Jigs for small assemblies,

5/7/3 Jigs for bolting mats to assemblies. One form conteins B such assemblies for set
rasting of B smell elements.

5/7/4 Special trolleys for transporting the sbove direetly to the casting department,
where the ecrancs place them (in s single step) in the forms. Of the 10 forms,

3 are used for such set castings.
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5/8/1 A1l 6 small forms are located in a special spot at floor level. The standard
b Iﬂ.j mix fecder is elevated about 1 m and the mix fed dircctly into the forms
under vibration of the chube. The small forms are identical in design with the
large ones, except for the limited height (1 m). Bach form is supported on
springs end provided with a pneumetic-hydraulic drive, the various internal
elements, and steam heating (Photo 19),
Small castings for a two-unit set totel sbout 14 tons, =znd are produced in &
single batch. Casting time - about 1 hour. .
5/9 § 5/3 to 5/8 cover the equimment normzlly required by any prefabricction plant,
except that our process is much more mechanised. This equipment ocoupies s floor
area of 4,000 m? of the total 13,000 of our plant. The balance is used for the

finishing operations, normally carried out on the site by other methods.

Grinding dopartment (Photo 20

5/10 In ordinary prefsbrication, elements ars positioned with gaps of several cm
between them, which are then filled by in-situ casting. This precludes finishing
the slabs ot the plant, with considerable economy in labour. By our method, a .
specially-designed grinding technique is applied ta the Jjoint surfaces, permitting
the slabs to be erected contiguously without need for open casting of the joints.
The demoulded slabs are machined on special mounts by an overhead grinding mechine
driven by compressed air., The method may be regerded as equivalent to positive
gauging in metal working.

5/10/1 An overhesd structure (9z9x1 m) with longitudinal track and transverse

carrisge, carrying two grinding machines.

5/10/2 Eigh-precision device adjusting the slab at the required level for grinding;
spots calling for grinding are detected by means of a special indicator.
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5/10/3 Specisl compressor with piping, following she movements of the grinding mschine.
5/10/4 Grinding mechine for machining all the faegss of the slab {haight 6 m, track
length 20 m, width 2 m, weight 5 tons, power 6 HP).
Our patents cover the machining process proper and the technique. To the best

of our knowledge, no such technigue is used in any other prefabrication method,

Yertical-storase delartment
5/11 A daily output of 4 units (§ 2) requires:
12 floor slabs
3 roof slabs
2 gtair well floor slszb.
6 externsl wall slabs
6 lateral wall slabs.
This is the daily throughput of the grinding departmont en route to the finishing
stage. For this purposs, 2 certain stock must be set aside immediately after casting.

For the locel project, a 4-dsy cycle was sdopted, i.e. 120 slabs in stock.

Do ud pment 2 .

5/11/1 Repair jigs for castings, with provision for lifting each slab to the required
level end vertical mounting. Total facilities for 24 slabs.

5/11/2 Storage facilities for the 100 slabe stored overnignt for grinding, with

provision for watering if necessary in hot and dry weather.

Transit department
5/12 The daily output of the grinding department (about 30 slabs) is loaded in batches
of 3 on special trolleys end transferred to the parsllel line of the finishing

departwent, The total casting line (comprising the casting, grinding, storage
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and transit stages) is sbout 300 m long and served by two 10-ton cranes. The
finishing department is of the same length and width, but the direction is reversed.
Equipment
5/12/1 Transit trolley (30 tons).
5f12f2 Drive for empty trolley.
5/12/3 Winch for drawing loaded trolley from casting line to finishing line. If erection
work is suspended owing %0 winter conditions or for any other resson, the
transit department can be extended by an additional crane track parallel to tl’.
finishing department, with storage facilities for about 1000 slabs (equivalent

to 150 units or 15% of the anmual output).

Finishing vepartment (Photo 21)

5/13 The finishing department processes ground slabs, a total of 120 (16 units). This
capacity permits a residence time of 4 days for each element. Slabs are mounted,
by means of high-precision devices, on a 6" ateel pipe structure on a perfectly
level base,
(a) The first g8tage consists in rapid dimensional inspectiun. to ensure rejecti.
of any element likely to hold up erection work. Such an inspection, by a crew
of two, requires not more than 15 minutes. |
(b) Installation of rubber fitiings correcting any dimensional discrepencies
(£ 3 mm), or alternatively casting of such fittings.
(e) Ina-paction of all insert hollows.
(d) Wiring of conduits and boxes inserted on casting, and installation of those
which could not be cast. Wall connections, switches ete.

{e} Base coat of paint.
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(£) Installation of doors and windows, piping, fittings, soep trays ete.
(g) Miscellaneous operations on water and sewsrage systems.
The finished slsbs are placed in the rotating jie, ghifted from a vertical to

zontal position and attached (by means of nuts at their centre of gravity)to the

crane for the despatching department. The finishing department is served by a single

10-ton crane.

Egquipment

5/13/1 A steel pipe structurs (6") with arms, angles, and other accessories for
facilitating the finishing operations. .

5/13/2 About 500 mounts for high-precision levelling of the slabs for the finishing
operations.

5!13f3 Gauging, assembly and puinting devices.

5/13/4 Portel yrrme (10 tons, 9 m height) with suiteble track.

5/13/5 Hoists for horizontal lifting of the slabs with a high-precision device for

5/1%/6

5/14

suspending them &t the exact centre of gravity, The G nuts embedded in the
pasting are used for distributing the lozd by means of springs.
Hooks with 1" bolts used with the nuts embedded in the casting during the final

casting stage.

Senitery-block and pantry-block department

(a) Slubs cast with the reinforcement exposed at suitable points are cut into
emaller elements used for the sanitary block, kitchen pantry ete.

(b) Floor slabs,with the reinforcement exposed &b the centre and with openings
provided during casting, are placed on special mounts.

(¢) A jig is instelled over the floor,







L L R

(d) The various elements, lintels ete. are positioned on the jig and comnecting
bolts are inserted ir the openings and cemented before the elements are
lowered into position. A4 special device keeps all elements vertical.

(e) Gaskots forming casting speces =rec applied to the joints between the elements,
and between them and the lintels,

(£) A specisl mix (ebous 300 kg in the cese of the sanitary block) is injected
into the joints by ceans of a pump.

(g) After storage overnight, the jig is dismantled and transferred to the next .
floor.

(h) The assembled block is given a base coat of paint and wired, the various
sanitary accessories cre installed, and the walls are painted (or tiled).
The doors are mounted and & special hoist lifts the block, which is then
transported by crane S0 the despatching department.

(1) The pantry block, comprising the stairwell wall with electricity, gas and
other meters, is assexbled along the same lines.

(k) This block has no floor, but is erected on the stairwell floor by means of

special bolts cemented into it. .

Eguipment

5/14/1 Jigs for sssembling the senitary blocks — a structure (3 m high) of 6" pipes,
interconnected with 3" pipes.

5/14/2 Ditto for kitchen pantry.

5/14/3 Mounte for sanitary-block floor.

5/14/4 TPortable mizer and mix pump for joint casting.

5/14/5 Bguipment for instelling doors, piping, accessories, wiring ete.

5/14/6 Special hoist for lifting the block for transportation to the despatching
department.
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Aduxilieries to finishing stage
5/15/1 Bquipment for processing the steircases, including rotating device for holding
the elements in & horizontal position.

5/15/2 Rotating device for elements of the sanitary block not cast in assembly position.

Despatching Department '

5/16 (a) In our process, the despatching department is an extension of the production
stage, not of the storage as in other methods.

| (b) Finished slabs are transferred by crane to the pallets of the daspatching.
department. Floor slabs sre atacked horizontally, wall and partition slabs -
vertically,

(¢) Assuming two-shift operation of the finishing departments, slabs arrive for
despatching every half hour,

() Bach pallet is mounted with its load (up to 40 tons) on a pipe structure. A
trailer truck is driven under it, the pallet is lifted slightly by means of

a hydrsulic jeck system (10 jacks), fixed in position and lowered onto the

trailer., The operation requires a maximum of half an hour, and is carried
out by the truck—-driver single-hended, When the truck returns empty fromge
site, the pellet ia lifted off by crane and returmed to its place.

Eguipment

5/16/1 pellets(7 x 4 m, weight about 3 tons) for floor slabs

5/16/2 Ditto for well alats

5/16/3 Hydraulic jack system, 10 jecks (10 tons) for each trailer

5/16/4 ‘Two trailer trucks

5/16/5 Speeial truck (10 tons) for sanitary block (2.9 x 2.4 m). 4 20 ton truck can

transport 2 units por run, but is much more expensive. (Four blocks for four

units).
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5/16/6 Special 5 ton truck for transporting two pantry units (two btlocks for 4 units);

the same truck can be used for other smaller elements.

Delivery to site

5/17 An unloading stage is provided on the site. The trailer is driven under it, the
pallet is lifted, relsased and deposited,after which the previous empty pellet is
picked up., The operation does not requive more than +* . hour at this rate the
truck can meke at least 5 runs daily. ‘

Eguipment

5/17/1 Loading stages, length 7 m.

5/17/2 Guideposts for positioning the trsiler

5/17/3 Standard hoist (arm length 7.5 m, weight 1.5 ton) equipped for accurate adjusi-

ment of the centre of gravity.

5/17/4 Specisl hoist for pantry block.

5/17/5 Auxiliary hoists.
5f1?f6 Special hoist for sanitary block.

5/17/7 Lifting hooks with 3/4"-1" bolts. -

Foundations
5f18 (a) Foundations according to our method must be speeially cast, so that the ground-
floor slabs fit the bolts in the foundations within + 3 mm, and the
foundations themselves are exactly level.
(b) Foundations should preferably be cast by plant crews, but any contractor

equipped by the plant and femiliar with the precision technigue can do it.
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(c) The reinforcement (welded) is preferably prepared at the plant in the form of
vrecision assemblies designed to hold the special forms in position; 3/8" bolts
embeddad in the cagting are used Jor connecting the forms to the reinforcement.

(d) Models of floor slabs, built of lightweight sections with bolting holes
provided, are used for locating the foundstions.

(e) Each model weighs 100~150 kg snd car. be positioned without a crane.

(f) In the case of pile foundations, the piles are zdjusted by means of specid
instruments, end & steel plate iz mounted over them for welding the .
reinforcement masemblies.

(g) The foundation mix can be produced in ordinary mixers and placed as usual, If

the building has & basement or an eir-reid shelter, it is constructed

conventionally irrespective of the accurscy of the foundation,

Erection

5/ 19 When the foundation has been completed, sarth banks are piled alongside it,
compacted by rolling and covered with perforated steel plates, as pavement for the
erection crans, which is equipped with truck whesls and operated by electric .
motors through a gear system. The crene base (10 m long) is mounted on 4 double
wheels. Special (high-torgque, 10 HP) motors are used. Sections are provided for
the height required for 4 storiss. i .
The crane is egquipped with & "microapproach" device permitting fine adjustment of
the pesition of the clements (of the order of mﬂimr,-tma:l.
A special eyetew of 4 crane sections (5 tons esch) is used for erecting the first
walls, joined together by seluminium pipes. A crew of two locates the conicel studs

for the upper floor, and the erectiing crew deposita the floor in place by means of

matehing holes in the casting. The floor slabs are tightened by a special
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hydreulic device and the nuts welded together. Joints between walls and floors are

injected with special mortar under pressure,

ui
5/19/1

5/19/2
5/19/3
5/19/4
5/19/5

5/19/6
5/19/7
5/19/8
5/19/9

ent

Erection crane (10 tons) on truck wheels, width as required, No track. Auxiliery
parts transported by means of ordinary truck. Crene assembly time on site -
about 3 days.

Device for manceuvring the crane on the site without dismantling.

Set of mounts for positioning the wall slabs.

et of conicel studs,

Set of wall models made of aluminium piping (3-4"). The operation requires =
crew of two, time-- one hour per 2-unit set.

Hydraulic device for tightening floor slabs,

Stabilising device for walls during erection.

Joint-casting eguipment.

Special mixer and mix pump for above (pressure up to 3 kg/ﬂmz);

5/19/10 Wiring equipment.

5/19/11

5/20

Water-pipe and sewersge installation equipment.

Finishing operstions on the roof ete.

(a} Finishing operations on the roof are conventional, sccording to local

conditions (climate etc.).

(b) Connection of water supply and sewerege systems is conventional.
(¢) Rainwater dreinsge is comventional.

(d) Electricity end gas supply fixtures are adapted to suppliers' standards.
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QUESTION NO. & — DESCRIPTION OF PLANT

6/1 The size of the vremises depends on the completcnscss cf the process and on climatic
conditions (year-round  or seassonal operation). A field plant would require
hardly any structures. The locel plant is used as an example, but these data are
op*ional end the method is completely flexible (Fhoto 23).

6/2 The reinforcement-assembly departuent is housed in a steel structure (120 m long,

10 m wide, 6 to 10 high, concrete floor) roofed with Eternit. No foundations
required for equipment. .

6/3 The inspection department requires an open-wall shed about 16 m high; alternatively,
this stege can be housed in the production department.,

6/4 Mix production dopunds on sggrogate-supply considerations (larse reserves raquired,
or daily supply assured). The batching plant requires & shed (22 x 12 x 8 m).

At the local plant the =torage floor is concrete (600 mz}, stacks are covered or
uncovered according to loeal eonditions.

6/5 The casting department is housed in a steel structure (25 kpjmg}, length 120 m,
width 12 m, pit depth 3 m, concrete floor (15 cm). No foundations required for
equipment under ordinary soil conditions. .

6/6 Grinding and transit department —steel structure(2s lcg/mz}, 150 x 18 x 16 m.
Bternit roofing. Crane girders 0.6 m deep, 0.35 m wide, pile foundation (10 m
specing, 40 cm diameter, 5 m depth).

There is special provision for modifying the equipment in case of changes in unit
type and in the dimensions of the elements.

6/7 Finighing department —structure same type as under § 6/6 (35 kg/mz}. Eternit roofing,

pile foundation (10 m spacing, 40 cm diameter, 5 m depth). Crane girders as under

§ /6.
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o/8 Despatehing department — shed,40 x 13 x 16 m, concrete floor.

5/9 Wachine hall (Photo 24) - lightweight structure, 30x6x6 m, tiled floor, concrete

slab foundmtions (20 em thick}

6,-'" 10 Romds = 4~6 m wide, total length sbout 1 km.

Ef 11 The totel reguirement for a plant like ours, including the finishing department,

. a
would be:

steel sections - sbout 600 tons

roofing - 20,000 n°

concrete flooring — 13,000 111':' (1500 o concrete ). .
crane girders — 1200 m (300 mﬁ:l

foundation concrete — 300 m3

caating-pit concrete (if used) — 400 m3

foundetion piling (800 in number) - 4000 m (600 o concrete)s

6/12 Totel cost for loecal plant, earth work and roads - § 100,000, premises $ 600,000,

7/1

7/2

U3
7/4

/5

EST i ~ PROJECTED PRODUCTION CAP

Details under § 5.

L plant can be designed for any desired or required capacity. The present plant,.
for example, is designed for four TO t:12 units daily, or 1000 units annually.

Bach unit requires sbout 30 m3 concrete or 30,000 1:r|.3 per VeaT.

Each unit requires sbout 7.5 floor and wall slabs, mverage size 20 mE, average

welght 7 tons.

Additional elements (partitions, block elements et-c.} = total 30 lu3 rer dey.

QUESTION NO. 8 — RAW MATERTALS

As the innovation in our metnod is in the caeting process, any type of aggregate
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and cement used in conventionzl and industriel building is suitable.

&/2 The requirements of the local plant are:

8/2/1 Walls end pertitions, per o mix
Sand 450 kg
Aggregate 2-5 mm 380 "
by E-10 mm gmom
Cement 00 "
Water up to 200 litres.
8,-"'2/2 Floors, per ]3_13 mix
Sand 380 kg
Aggregate 2-5 mm 450
m 6=10 mm 260 "
" 15-30 mm 700 "
Cement 280 "
Water 160 litress

8/3

8/4

8/5

8/6

8/7

9/1

The method permits a water/cement ratio of 0.6-0.75, dependent on the thickness of
the easting, the reinforcement ratio and the amount of inserts welded to the rein—
forcement, The water/cement ratio is optimised for each form.

Casting requires about 2&f40 mimites, plus 15 minutes for dismantling the hopper
gnd the reinforcement jig. .
The final stage of the casting (150-200 kg) is carried out by hand,

Curing steam is introduced, and the casting reaches the strength permitting
demoulding in 3 hours.

The overall cycle of casting and curing is 4-5 hours.

QUESTION NO. 9 — MANPOWER

The answer depends on local manpower conditions end on the envisaged completenesa

of the process.



9/ 2

9/3

9/4

10/1
10/2

10/3

10/4

- Y en
It also depends on whether subcontractors are to be involved, as for electricity
and water-supply instsllation.
We propose to include in the cost enly the materials and purchased equipment -
namely cement, aggregates, steel, pamint, sanitary sccessories, wiring and other
eleetrical equirment, doors, windows, shutters, plastic flooring,but not
installation or application.
Each m2 of finished unit requires 8 working hours. The 70 m2 unit ordered by the
Iarael Hinistry of Housing will thus require 70 working days, end a plant aperaﬂa
&t 4 units per day would require a staff of 250, including administration, engineers,
foremen, maintenance ataff, cleaners, drivers etc.
Foundations, development work, roads, water and electricity supply to the building

are not inecluded.

QUESTION NO, 10 — DETATLS OF TRANSPORTATION AND ERECTION

Details under § 5.
Manpower under § 9.

The manpower required for transportation and ersction is calculated below on the

An output of 1000 units per year requires 3 erection cranes. Assuming 200 working

basis of mawimum (95%) completeness.

days (free of wind and rein), each crew (including the finishing stage) of 12 will
inveat 200x12x3 = 7200 working days, or assuming 280 working days per Year per

men - 26 men per year,

Ae zdditional information, we quote the following figures:

1) 470 e vt completed to the degree required by the Ministry of Housing,

axeluding development, foundations, and electricity, water and sewerage outside

o L il b Bt il ety a o c



the house - will cost about § 4,000,

2) Locel evailable meterials (§ 9/3) smount to $ 2,000, For comparison,
loeal prices are as follows:
Cement - $ 33 ton
Leegregate — € 3 per ton

Reinforecing steel — & 230 per ton

Piping and fittings - 500 above Buropesn export prices
Washbowls and bathtubes - about 100% as above
Electrical materials = BgE n onmo .

3) The balance (including weges, industriel materials and depreciation) is
thus $ 2,000 per unit. Assuming that the totel investment in premises, equipment,
installstion and running—in is 5 2,000,000,and sssuming that the plant should return the
investment at 7,000 units, the =mount per unit will be & 300, leaving 1,700 for wages
and industrial materisls. ‘

Setting the expenditure per worker (including social bonefits) at £ 3,500, ‘
we have 3500:4 = J 000 per unit-worker, leeving 800 for industrial expenses, royalties |
and profit. Setting the production expenses and royalties at § 500 per unit, we hava.
total ennual profit of & 300,000 for the first T years of operation. ‘

Besring in mind thaet such a plant in 7 years undergoes improvement, raises its ‘
stenderds nand ecrestes know-how, and that g high proportion of the investment is of the
slow-depreciation type, it can be assumed thet in 7 years the value of the plant will be
close to its originel level. In the light of the trend of development in industrial
building,it cammot be expected that & new invention might render the plant valueless, so
thaet after 7 years the profit will rise to § 600 per unit.

The plant can be sold to & subsidiary paying taxes on the capital gains only;
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these taxes are everywhers lower than those on operational gains.
The abovu calculations are besed on the low rates of the local popular

housing projeets; in the free market the profit margin is mach higher.




THE "STLAVIN SYSTEN"

FOR WASS FABRICATION OF REINFOROED CONCHETE MITLTI-STOREY

HOUSES

General.

This system, the outcome of extensive research, presents
several major advantages over other systems generally used
in the construction of large housing projects.

The basic concept of the system is the fabrication of large
elements (with a view to reducing the number of joints and
erection operations to 2 minimam) produced by simple
machinery, whose handling should not present difficult
problems anywhere.

Through the complete industrislisation of the production, the
elimination of deformations in fabricsted components and
simplification of the erectien process, the "Slavin sysatem",
nsed on projects of appropriate size, should result in marked
eponomical =sdvantaeges end reduce the construction period te
an unparalleled minimum.

. Proposal.

This fTirm offers for aale sither the know-how only or &
complete packasge, i.e. a Tactory in operation. To suit the
widest possible range of requirements, 6 alternatives are
offered, each such alternative representing a phase of a
complete factory. Bach such stage 1is conceived to cope with
a certain line of production and to be easily incorporated
in & more complete factory, should an expansion be desired
at a later dste. The six above-mentioned alternatives and
their approximate prices are tabulated on the sheet as over.



3. Feasibility.
In recent years, prefabrication of houses, particularly
where laregse housing schemes are concernsd, is being adopted
by an ever inereasing number of countries, be it for reasons
of speedy erection, scarcity of skilled msn-power, the
achievement of a standard, factory-controlled finished
prodquct or 8 combination thereof.

In most countries, the share of prefabriceted construetion,
related to the general dollar wvalue of building works, 1s not
large enongh to warrant anxiety over workmen being deprived
of a substantial number of openings in the building industry;
in any case, in countries undergoing a process of industrial-
igsation, there is no reason why the building industry should
be singled out and prevented from following & development
process not dissimilar to that of many other industries.

One of the main features of the "Slavin system" is the wvery
short period of time required to produce a complete block of
flats., When components are brought on site, assembly is
carried out in a chain process by specialised teams, each
team repeating the same part of work, flat after flat. In
this manner, a complete cycle Of operations required to
complete one block of dﬁ_zﬁf?ﬁﬁmﬁﬁ—ftﬁfﬁ_iﬁ*?ﬁﬁgﬁT§“7:E“WEeks,
a period of time which undoubtedly can be improved, as
workmen gain experience by performing repsetitive operations.

In addition to this extremely short time, one can realise a
serious saving in lgbour costs, as indicated hereinafter in
"oomputation of Labour per Tnit of FPloor Area.

The Organisation Cost Sheets enclosed are back-up sheets for
the gbove computation. We hawve further analysed total costs
(based on rumning and investment expenses detsiled in back-up
sheets enclosed) which would indicate the following:

The investment in a factory required to produce 1000 flats of
good standsrd per year, in rumning expenses, materials
royalties and overheads, can be amortized in 7 years, by
receiving payment of $47.50 per sq.m. of built area. This
price is based on certain assumptions detailed in the back-wp
sheets and can be adjusted,by simple computation,whexre
applicable.

At the expiration of 7 years, the factory would have reached
its full production capacity and would probably be of greater
sale walue than its initia)l’ cost.

d
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ESTIMATED INVESTMINT

e e e

Building = 550,000
Flsnt ¢ 1,3%0,000
Flant Assembly & Instellstion g 250,000
Running-in Expensces : 70,000

and

—
[
=
o
]
=
[
H
H
L
[ T

TOTAL > 2,200,000

BREAKUP OF PLANT COETS. .

15 formms ‘ 504, 000
* 5 eranss (10 tons) : 170,000
Concrete Plant - 2%0,000

Elsetrical, water, steam

& compressed alir faecilitiss 170,000

Reinforecems=nt Dpt. Flant G 100,000
Other plant: Grinding, Finishing
*¥% Transport . 160,000

TOTAL e 15 550,000 .

houses
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* Suitahle up to

o
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** 4 seml=trailers with 2 prime movers



1.

BEREAKTOUWN OF UNSKILLED LABOUE FORCE.

@onﬂret;gg.

Concrete Plant Z
Hauling z
Pours 3
Handling of forms. fixins reinforca-
ment mesh, lifting of elements from .
forms Ly
Shift 1 25
Shirt 2 25
Spare msn, in-between shifts 10
Total, econcrsting works &0
2. Reinforcemeai and Inserts
2 shifts x 20 40
3. Grinding, Finishing, Elsctricsl & Mechaniosl B
Installations,Repeirs,Final Checks
2 shifts x 20 40
4. Transport & Erections 5J
TOTAL 200 men

M\ arr o
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TOTAL COST COMFUTATION

consid=ring 1000 flats/yeer production.

el

r|j

This 1s sn epc

I
o

roximate cost computation based cn

runninz and other costs oz detailed in bazckup shsats

snd considering thst thes investment in ths fesctory .
must be amortized by producing 7000 flats.

1) Amortization of complate factory costs § 2,200,000 _ . ~
7000 Tlats = ¥ 14 7

2) Runnins expenses L 240 i 2__
too0 TIats = ¢ 240 ©

: Qﬂ i35

%) Labour Costs $60,000 x 12m.x8 y. " Bgé

7000 ral

ii-j MEtETiElS il?Ea
5) HRoyalties « 200 L]

TOTAL §¢ 3,327

b
& xR = & 42,50 fog.m. /lf/;



COMPUTATION OF LABOUR

PER UEIT OF (BUILT) FLOOR AREA

Iote: See 'organisation' breakup.

Assumed: Desired production - 1000 flats of 70 sq.m./year

Manpowet, including overheasds: 250 men.

250 men x 300 days
1000 flats x 7O sg.m.

= 7,5 say 8 man-hours/sq.m.

as against:

For conventional buildings 25-30 man-hours/sq.m.

Other prefabricastion systems 12-18 man-honrs/sq.m. E ‘

A fairly accurate labour cost estimate of finished flats per
unit of floor area is possible using the above data. However, as
fates very from country to country, computaetions should be
adjusted using actual prevailing rates. Taking for example rates
prevailing in Venezuela, the labour cost per square metexr of
finished F1ata can be computed as follows:-

dﬂﬂpﬂ}' Unsﬁﬂled labours: ?bﬂL

{1KEJEEH X 300 days xb}iﬁfgfh 6.85 § - 50%
1000 flats X 70 sao-Rtcr
2) Add for 11 supervisers .74 § = 18579 P
%) Add Pfor 30 operators and
mechanics o.95 & - 21.5%
4) Add for Technical & Atdmini-
stration Staff 2.16 § = 15.8%
15.708/m°2 00%

By substituting actuzsl rates, the approximate labour cost can
gaasily bs computed.




COST OF MATERIALS M"
EhE e e _&El/
FOR__A__79__S3. M. FLAT
Conerete 2hmh X @ 15 = & 525
Rebars 1,1007Kg, ¥ &£ 120 = & 132
Paint = < 100 .
Flooring = ¢ 120
Windows % Bds M, x5 20 = $ &0
Deors Zox. & A = & 210
Electrical = ¢ 100
Plumbing = ¢ 250
Cupbosards = § 200
Miscellansous = ¢ 100
Total w1797 say :;IEDD/?_:



YEARLY RUNNING EXPENSES

Assumed Costs in Dollars

Tetails
Plant 3ite TOTAL
1. Eleectrieity, 12000 KW 2,000 400 2,400
2. Water 5000 M.C. 600
3. TFuoel (steam generators,
trailers, compressors,vehicleg) 30,000
4. Plant maintensnce (spare parts) 50, 000
5. Premises " 4,000
|
6. Bank charges and interest
{considering 7% interest rates
| and 8 years amortization of
capital) 80, 000
‘ 7. Insurance 5, 000 10,000 15,000
S 2,000
G, Stationery, engineering and
| office eguipment 3,000 1,000 4,000
| 10. Tools 4,000 1,000 5,000
11. Medical expenses 2,500 2,500 =, 000
12. Legal & auditing expenses 5,000
1%. Cleanup 1,000 1, 500 2,500
14. Temporary structures 5,000 5,000
15. 10 wehicles 20,000
16. Travel and entertainment expenses 5,000
17. Miscellaneous and unforeseen " 5,000

TOTAL

§ 240,500
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THE "SLAVIN SYSTEM"

FOR WMASS PARRICATION OF REINFORCET CONCRETE MILTI-STOREY

HOUSES

1. fGeneral.

This system, the outcome of extensive research, presents
several major advantages over other systems generally used
in the congstruction of large housing projects.

The basiec concept of the system is the fabrication of large
elements (with a view to reducing the number of joints and
erection operations to a minimam) produced by simple
machinery, whose handling should not present difficult

problems anywhers.

Through the complete industrialisation of the production, the
slimination of deformations in fabricsted components and

y simplification of the erection process, the "Slavin system",
used on projects of appropriate size, should result in marked
economical sdvantages and reduce the construction period t0

an unparalleled minimum.

2 Prﬂpﬂsal.

This Tirm offers for sale either the know-how only or &
gcomplete package, i.e. a Tactory in operation.

To suit the

widest possible rsnge of requirements, 6 alternatives are
offered, each such alternative representing a phase of a
complete factory. Bach such stage 1s conceived To cOpe with
a pertain line of production and to be easily incorporated
in a more complete factory, should an expsnsion be desired
at a later dste. The six asbove-mentioned alternatives and
their approximate prices are tabulated on the sheet as over.




. Feasibility.

In recent years, prefabrication of houses, particularly
where laree housing schemes are concerned, 1s being adopted
by an ever increasing rmumber of countries; be it for reasons
of gpeedy erection, scarcity of skilled man-power, the
achievement of a standard, factory-controlled finished
product or a combination thereof.

In most countries, the share of prefabricated construction,
related to the general dollar value of building works, is not
large enonugh to warrant anxiety over workmen being deprived
of a substantial mamber of openings in the building industry;
in any case; in countries undergoing & process of industrial-
igation, there is no reason why the building industry should
be singled out and prevented from following a development
prosess not dissimilar to that of many other industries.

One of the main features of the "Slavin system" is the very
short periocd of time required to produce a complete block of
flats. When components are brought on site, assembly is
carried out in a chain process by specialised teams, each
team repesting the ssme part of work, flat after flat. 1In
this manner, a complete cycle of operations required O
complete one block of 40 F-roomed flats is roughly T7-8 weeks,
a period of time which undocubtedly can be improved, as
workmen gein experience by performing repatitive operstions.

Tn addition to this extremely short time, one csn realise a
serious saving in lgbour costs, as indicated herseinafter in
"oomputation of Labour per Ui of Floor Area'.

The Organisation Cost Sheets enclosed are hack-up sheets for
+the above computation. We have further analysed total costs
(based on running and investment expenses detailed in back-up
sheets enclosed) which would indicate the following:

The investment in a factory required to produce 1000 flats of
good standard per year, in rumming expenses, maferials
royalties and overheads, can be amortized in 7 years, by
receiving payment of $47.50 per sq.m. of bPullt area. This
price ig based on certsin assumptions detalled in the back-wp
sheets and can be adjusted,by simple computation,where
applicable.

At the expiration of 7 years, the factory would have reached
its full production capscity snd would probably be of pgreater
gale vslue than its initisl cost.
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BREAXIDWN OF UNSKILLED LABOUR FORCE.

l. Concreting.

Conecretz Plant 5
Hauling e
Pours 3
Handling of forms. fixinz rasinforce-
ment messh, 1ifting of elemsnts from
Torms L7 ‘.
Shiftt 1 25 =
shift 2 25
Spars msn, in-between shifts 10
Total, concreting woziks &0
2. Reinforcemsnt and Inserts
< shifts x 20 40

3. Grinding, Finishing, Elsctricsl & Mechenicsal
‘Installations,Repeirs,Final Checks

2 shifts x 20 40
%, Transport & Erections 54

TOTAL 200 men







TOTAL COST COMEUTATION

consid=ring 1000 flsat s/yeer production,

'his is sn By
running and other co:
apd considsring thab 1S
must be amortized by producin

i

=0
3umert in ths

w R ci’l

f]
|—-~d[.'!d'
g e

1) Amortization of comnlate factory costs

2) Running expsznses

& 2,200,000 _ .

coet computation based on
giled in backup shzsts

factory

Y000 flats — ¥

D= B Ren

:?z‘l‘[ £ e
%) Labour Costs i@&fﬁﬁa

L ok -
1500 TIats — 240

4) Meterials

- / oy

3? ¢ ?7'§fi " yo b ﬂ-”cfﬁﬁ
é} Royalties

2 % 329 = 3 47,5 [sq.m.

x 12m.x8 y. y .
7000 = *,533

f&
¢ 200
3695
TOTAL § ;:;Z; '.






COVMPUTATION OF LABOQUR

PER UNIT OF (BUILT) FLOOR ARBA

Assumed: Desired production - 1000 flats of 70 sg.m./year
b i ] '

Manpowery, including overheads: 250 men.

250 men x %00 days - " : e
1000 £1ats x 70 sq.m. _ [#0 S8y B man-hours/sq.m.

as against:
For conventional buildings 25-30 man-hours/sq.m.

Other prefabrication systems 12-18 man-hours/sq.m.

A fairly accurate lsbour cost estimste of finished flats per

unit of floor area is possible using the above data. However,
fates vary from country to country, computations should be

23

adjusted using sctusl prevailing rates. Taking for example rates

prevailing in Venezuela, the labour cost per sguare meter of
finished flats can be computed as follows:-

1) Tnskilied labour:

200 men x 300 days x 0.80 $/h.= 6.85 § - 509
1000 flats x 70 sg.m.

2) Add for 11 supervisers Lo = LRITH
3) Add for 30 operators and
mechanics 2.95 § - 21.5%

4) Add for Technical & Admini-
stration Staff ol T S s S 4

13.70$/m2?omﬁ

By substituting sctual rates, the approximate labour cost
easily be computed.




Paint
Flooring
Windows
Doors
Electrical
Plumbing
Cuphoards

Misesllaneous

L% ]

r - o
MATERIALS

m, x & 20

pd
-

Total

¥y ..1800



YRARLY RUWMNING EXPENSES

Assumed Costs in Dollars

TDetails
Plant Site TOTAL
1. Electricity, 12000 KW 2,000 400 2,400
2. Water 5000 M.C. 600
| 3. Puel (steam generators,
| traeilers, compressors,vehiecles) 30,000
4. 7Plant maintensnce (spare parts) 50, 000
5. Premises " 4,000
_ 7 )
6. Bank charges and interest 2k Wy S s
(consideringff% interest rates ,
and 8 years amortization of P L
oapital) 20600
7. Insurance 5,000 10,000 15,000
8. P.IET. 2,000
9, Staticnery, engineering and
| office equipment 3,000 1,000 4,000
10. Tools 4,000 1,000 5,000
11. Medical expenses 2,500 2,500 5,000
12, legal & auditing expenses 5,000
1%, Cleanup 1,000 1,500 2,500
14, Temporary structures 5,000 5,000
15. 10 vehicles 20,000
16. Travel and enterftainment expenses 5,000
17. Miscellansous and unforeseen " 5,000
| — s
mOTAT, $ 240,500




(]

: : . ORGANTISATION.

(Based on 2 shifts, 4 flats of 70 sq. m. per day)

Assumed
Menthly
. Technical, Adwinistrative, Services. Salaries
Manager/Chief Engineer 1 o
Administrator/Accountant 1
Production Engineer 1
Brection Engineer H
4 x $1600 = §c,400.-
Purchasing Clerk 3
Storekesper 1
Timekeeper 1
Secretary-Typst it
4'x § 600 = §2,400.-
Office Clerks 2
” Boys 2
Watchmen 3
TS 100 = & HOb.=
Total technical,Admin. Services $9,500.~
Supervision.
Reinforcement & Lnserts
Superintendent i
Goncreting e 1
Plant (mechanical )" 1
" (alectrical)" 1
frinding X
Repalrs & PFinishings Suﬁt 1
Final Tnspertlan ==
Transport ) 1
Erection % 7 : :
' g.x §§ 800 = §7,200.~
Erection Foremen 2x $ 250 = g  BO0.=
Total Supervision ; &7,700.-
Mechanics, Operators, Drivers. '
‘Operators; and Drivers 20 x § 500 .= $10,000,-
Wechanics 10 x $ 300 = § 3,000, =
motal Wechanies, Operators, Drivers. £1%,00D.-
Unskilled Iabourers. ‘o900 x § 150 = $30,000.- $30,000.-
Total Manpower Monthly Cost : $60,200.~-

fote: For breskdown of Labour Force, see backup sheets.
P (]

224

2

SUIMCARY .
Ove rheads (Technical & Administrative) § 9,500 15 .89
Productive (Reflected on Direct Cost)
Supervisors £5,650 - 12.7%
Wechanics & Operators $5,EDJ e
Unskilled labourers §30,000 - 50 % $39,450 - 84.2%

47,550 100.0%
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SN ALPFRMATIVE FACTORIES APEROXIMATE COSTS.

| Alt- Production Line Production e 0 8 i“m - 5 # M
‘ ;?:?é ek Factory  Fomms Oranes  Concrete Ttilities Heinforce-  @@es  Flant
(Sq. m.) Bldg. Flant Water, me it Flant Instal- TCL AL
J‘ filec. Plant ﬁﬁra J}/@‘ lation |
‘ ?'Jﬂ" ﬁ(o Steam, Air.
- e ARG M - = s
| 1 Om site,slabs only 3,000 = 80,000 200,000 66,000 3 133,000 82,000 50,000 50, 000 116, 000 777 , 000
| i) Same a8 above, but |
| stationary Tactory 3,000 150, GO0 L.uu,ﬂ"ﬁ 66, 000 153,000 8%, 000 50, 000 50, 000 116,000 . 847,000
[ ’r Fi
3 On sites; all elements, 2234 7,-{:’"' "‘ fﬂ}
no factory finishing 7,000 170,000 500, CIG"-.- le,G\.}U 235,000 170, 000 100,000 72,000 280,000 1, nE‘“ﬂ 000

Same a8 above but ]
stationary factory 7., D00 350,000 500,000 166,000 235,000 170,000 104, 000 148,000 220, 000 1,91%,000

&

Btationary, all
elements, Tactory

T

| semi-Tinished 8, 000 400,000 500,000 166,000 285,000 170,000 100, 000 154, Q00 250,000 1,975,000
j 5 Stationary, all
elements, fachory
: findished 11-1.5,000 550,000 500,000 166,000 235,000 170,000 100, 000 164, 000 250,000 2,135,000
I
-
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| 300,000 | 300,000 | 300,000 | npee niRsw L2 |
I 888,000 | 888,000 | 288,000 | amay W3 |
| 1,750,000 | 1,165,500 | 582,750 | evRm o4 |
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| 200,000 | 133,200 | 6,600 | neavhen o6 |
! I | | |
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| 3,520 | 4,110 | 5,000 | "0y nyzme axxia|
I | | I |
I | | | "1 4,200 *s%) mwida 3"no)
| | | I vzvama 15 % Y M T'nvy|
| 4,200,000 | 2,801,400 | 1,398,600 | (1"ny]
| | I |
| | _I |







P r 5
: 7 ~1raen ar11 ATAPY TATAN

// A. AKAVIA, BSc., F.C.C5., Certified Public Accountant

531055 .50 65 mMINBONYR VT 8N

ut Rd., Tel. 531055
35121 v 15 qavtaR ‘ma Aaranttn

Tel-Aviv, 1 arlebach 5t., Tel, 34121
38420 rr—— 38820
| 2w 2
Fi
205 * ¥

Db _p*n 3 ‘ f

v"aen riona "> _ma'n | =L ]
1967 *9173 19 | gty R,
: |

T139%
137 .2 W

a"ya naswaY ovha 11Xy maan "maw" - Ymap
2AYa%-9N

2P 1%aY

21.3.65 p1*% #v23n3 ‘o233 mivpea  :1yYIN

ara Y% w*x2a% now *a3m ,16.7.67 B1*a vinn*wY Ywona

NARY 112FIOW 00233 MIFPWAS 1¥apY A'EY nv'en Yy otpas
«31.%3.65 p1"a

DRIV @'Oz0ma R MY w* avivey Ti0%n

30.6.64 py'D 113%0 71Wwe 1°27 1%a%0 .n o 1'a arwim Lk
{5 ‘2 , *x 9 *yo IM1%22 nKY)

(?"an avwna *x3n *8% amiani) *w* pIyIY A" L2
«2.9.65 py*2

NMMann v 1Y*MNvpatIA moban .2

BY*? fhand maypea 2y 'R n"ivn 73 YMan mvoYnnoa 11EY
«31.3.65

231.3.65 1'% 1*a%0 .n oy "naw™ nian Yo 1iawnn %o
a"sn r"17% prNna kA0 ,0nann Yo o 11vmMvpatTa My oike Yea
«(7v* 1P "y qok)

P17 NY NEDYI A'EDYIBI'R %o 9% x'x®aY nouk

4397 Mana

i b I e M

AYapPy DNAIK

1*a% .nm 22 *TI0WR .0 Y :phyn |
"317'p .Y B 1771a% v 1







17a%c .0 0 oy "maw* e 112400 23D
1965 ea82 31 6V %

niypwa
11a2wnn axIY n"iy 2% n'e
2,285,585 (31.3.65 py*%)
62 {(n12%%5 migzan n yob) naoan
2,288,647
145,257 n111v¢ AI1DT§d
> 2,435,854 m1anY jayIen avopx "o
(p*x>7) nivien
1,859,538 11220 TIWwRD ~ PRIV NI
62 13 nsoan
1,900,000
1,007 @*70**s0 n1%3m 1Yavny 1ayan
1,898,993
177,862 "maw" nyan
2,076,855 -
357,029 1%a%0 .n M3ty - faanva
5y 2,433,884 mar 5"

(1vo*wn vwa) ma*yan (13wna *» 400,000 ¢ pydon oy n?
pibens »» 757,029 %Yo niov 31.3.65 piva 1ra%o .m %o aniaty 1oy
«N1%30 0"y







7 I\ "“\ y

i e T 1 S B Rl 1Y 2 NP5 " 50 2 AT 10 M, = 1
Q L0770 UG MY "mwt Yyony

WI¥ia A0Ta

11900 Two YMr naxyron Yher nbheob (ra arwna Yo 9 wepph GRAH3 Yap3 A23903 nopan SR
« 34,1964 018 7%3% oo U

TR PEWA AT ynowdy 120 on ot

119wa 39wn "My navb Yhxvaiavy .o B
+O%Ipnn 1338 man 2"y naYn e w1

g1'pon

; TWINDI O IIEPT 0YDAR JTNIYDn 1'EAR ,71%ab%o b YR 6233Y T3I0WAT TI'IN 2703 aEnama
TIZYNA ATIZ2 AWNOMA 73V O0E INNTaY JATI WK DYR1T TINE-YRYAn a'arYp rbe nTaivn

Yo 0¥I0 NR nYPOPE-TN AM1X3 §iaph word Ay ankn x? LYMan 1y e yaixe vk onvaon
w-2=(n) q‘ru:u 70.4.1964 oy*p 1va%c @Y abonon 71: nrann bw 9 f'yo3 wpI3SD NIV YRR
3. 11965 ny*s "naw" 99 ovYnio nxyIo nateYn Ya=rmanh Yo

t %an pranooa wRpI1ana JopYTS ovYPon® DATIAFI RIAYE SDEINBEIN ATFIN

Tva%c 9o Y3 YEOmn T1YINY NOKYDA RYa YRYYwA 1w YO RNYYAp {l]

114-1'1){-“-} - 31-3-1%’5 AIIpAI
$97¥9Y nmapna Y30 7Y R0 X Yy YUIXpL NIPEY 11130 Yo7 n4%2 npvap {:]

vaYap F133 7T ONINA MIDIT NIAD DITIAY AP NODIVITIFR ATYay nyw 1w nyvap  (a)
«"*"29" ¥xina

h'l.'lEﬂﬁ
(=)

RIBN T30 NIKYE N2 *OYYYEa RIDw oY

BINYIST AR TPNAER MIVER nE YIPRY (roraRa prabn b Yo poamYan ndaa 1R aTein Yaan

Yaoarnyara bYnae BoE *b Yo voroan JTAMRn Yy Y DR noDY0 NTPYA .93 ovYiEon

"% 44,500 03 nrernd orSaMpo hosE Y8 DAdh Yo prmana 1arEn %Y Yy orociasn

anypan TUoa o¥moa Yynw orr1awa L Yan Ymtoan Thva aghnna .[': mhe3a BYI6A3)

® NEDIZ 0YINYAN oYW™OCLn ovEn YUam oprIwa naxbon ava Y Yizan noar 1960-1965
noYvma yioiod $73h avawn 5 o3 *Yh 142,000 e Yyion 0100n am nyeks T¥I0Y 0Y%asd 2~

«(9.6.1965 o1a nYapy onaKk v 13n3a? nun:} 1*a% - "nag™ niavawns Y oyaron







*pizpo mipsy paasn ax (a)

nIBn TIP3 Aaman- Yap aviaven 1960 Ty prabe e My anwyl R oTiayaw amaan pe abap aTyia
B2 0%210 hRrYap oo% YINAY MAINCD BATIAR Lavaraaen e mrvha haerap abha "pap™ naama
PIEBT 71330 LARTNA N3 B vYY3 11330 LAYET 0YI0YLDN OYIWNAR YAV ,Y3aoa vxn W

Tena - 171%% oy Yrapna nwya 1960-1965 ovawn qena 1rave 9@ "My aaa3 R Tvean Y
831 NYIDB NARY NTIPIE FIIAA Y NPYS L,0VDYEM LATRF-'DYoW 7*aYo w (Y3 YUIaa neapna
o(pran=7a-nn omana MMy eraNvas oonvTea Y295 YB3 139K 0K 3] ViEva nATIay nK Yavd

TIvEn e Mty nYYian arzynn 3 Yo arrInEa YPEpoO apeal 113ashn YaT ok RoaY% ama
TIVEY OVAYIR NHT LATIAY W99 ,A3335 TI'E2 8Y9Ya30 %i5n TR vphn Sw won ,0%on)
OvYITING oYDAIZYRI 480D L,T1YIN Ye 130 noa awnana YYann avyaps Y'an ovyvingn .[n‘ﬁ:r
« 107232 @*973307 C'E3AN UYYEYIIOD OUPYR ARYEY TRY'AI avlasn arwaabEn Yo Ypeond

sy 1oRa ahEa srATIAn YapYa LYMan gromian Ye apapYIR ApYia 1w ning jnva b *a-on
nYFan LEIEAN 1130AA YNYIP 9135 1*a%0 Y hytaon ARIKIR TNBRA AYtapa atyan Uy 1iasma
1vvn 108 YooY 9Tea nivah navax YWan nvisnne napoay netan B WYUao Dimaan
3(9.6.1965 o1*a arapy oaak A"YI3 0YYYOILT NIS1APNT DI2%D B¥ ooaana)

Y 628,077 1960/1 wvay v
" 658,264 Y'3n nsipRa ovIOAY TV
" 142,000 T1*21 nasYa-nri n1vvow

'y 1 '#23.34!

A%apy onnax Yo 01303 eryrvaian " 114,250 qon anwyh o"h 142,834 & YMan qoan 107
Yaghy o¥anoun ¢ Awa) .1*a%o s Y nadvaony axena Ti*sa wa 86 qea avven Y2 ovouiasan
«(Y"3n ovaroa avapy onvax vy Yy 1YIIw YED L,nTpa YanY on

pIXaw hnas 0 Yy 920193 11%¥A nraab awpay niksina Y9 nocaan 108 Yw navas YMas nvionn
angy KY 29I .70 nPD33 BYNn3 L,712773 when 1%a%n aw Y 7130n% Eana YAIEYY maTay
pea nvaY Bivy npy oot 1w ARy mahwn AITIREa TNIE AYAY AT YTYRIY ar piTah avvpenn
«733 RIMNEPN 113308 AYTIAY

P
IR DIVTAFA RAIRTY 7YRY vrsa habes nanh Y'is nwper (analay ‘D onYh RINYK (OK
x¥xonn *"y muany oonb TR T1vEAw 3vodun avwnn Yo “R10 pepoYy ondh wvaw Yo Ay avan
«THIvD PI0TY *YIRTY 7RG 30 a2z

pan=*3%3p *"y Pixz Yu nnan Yy evopyass ovavenn (a)

P71 2179 0% navsian (1%3p Yo o912y nywY 0w Y@ 0Y0a Y oxe¥) ™73 xana mimay (1)
qPYna RITIAY 071321 nipYen Y ovpDal wRaa 1VPIARY nwpw jop Jp'aa maTiay Yo ovpma
NPT *37 DiTwn Y@ 0Yoa Yy &Y% vabap Broa Yy 3y miyirac am

shyone 7oT3 13 .a'an mavi3aa ovrl Y0 "aa" skana nonn niTiay M2y ovavnon (2)
@ 30p A38YD N23 AYTIAY PRIV WOR ,ATap nyw 1Ay "% 10 vy 013 ovawne or21van nonon
«TyEY Y 56 Yo g*i%ne3) RIE 20







- -

WO TR0 W3 pUAwY 0%Y1Ta oYYysn *My yixa muavena 1A nYmaya Yo ke 903 ashnna (3)
Yo VIBR BE 0190 YRIND PEIAB VNRI AWIA AY3p ,0%I6PY 0Y%113%2 NowYL Yhaa yxab nvn
WPPR3 JwnRR3 P3390 HpYRA RIBISY YA MITAFY ORYhD AT N ,073 LATIAY DEEY % T.50
D%RIR3 5 6,75 'A% MY vnk 10 nwneY nva Ynone nvanh 1van f TRYBYZN DAYTIAFD

0% Yy

Py NYIATEIN DR DTN A0LA ,RIIVMEA YIRS Je03 YUne D1Y19Pnna Avhnnay T3 ornnz
$7DFYY oY wmodn

nywy ¥ 4,30 1960/1961
" a0 1961/1962
LA 1962/1963
" YR 1963/1964
" mETS 1964,/1965

WD 33v7a 1a%0 W YRan 9T YY YeAI0w BIIVAENa 0YYYRILN BYWOLn ¥ 1donona  (4)
E7% 0YIYYY YRYAN BURYWRY MIDNA RYTIaye pYn L1%ap "y nrvmiayn yiza Sw Mpoaw ayTH DK
13y ©IT aYAY BV ANabap mved hapn "y owl a'n "matmiabap maye™s 1 YyYaante
«0 TN

ANBAT WK ,ATAP Y3 mssn 1hap My »Ea Ye aapna YTAnpw vnn Y913 BRY hoiyd
13-183 97997 (3) 9°yo3 mwan *"p yhoian # 142,834 Yy q02 n%953 (3% ® Yo nvEea pmap
«T%a%0 W% 10 KY em 72 msEIA TIN=23%ap Y Ynen Y9is

+TPRN BYENAN Yiv DPITERD AP RYTY

o'y ¥pwInn AT2FN DWYE Wwobw ANING Y NRIERD *avphn DR So3Y AT OEYYmh Y"ina avnnas
o173%0 W Y 022 PUea "D1vRNaYap™n amiayn niye wony miw avn (hapn

W Yw 0%0IFa 8% FIZan Yha @y onrYEMY TIn=*i%3p "y yiza Yo npeY ovasennsn  (5)

¢ "1=1 "2 pmpo3a mrInta 1vaYo

¥y ocoradn % 770,000 y@ay %"33 Yapnon # 1,147,000 qon 1*a 1%a%.n %¢ Wmiaty wwan
oRRnaY # 377,700 230 Ve AoKYEA N33 wIZP WA ATIAYR YIS Ay 1*a% "w Yv o2y
1*a% "% e 3,1,1965 01 "naw" bu ovhnann A0 RaYed Yo Ya-vowa Yo 3-(r) yryoy
« T A%R0 0NV MY DNann Y A 1R YMan gean ovYem ¥iany nysThn

[1= P v, S
) v :
{:/rv- o® vHRv1aY D 1*3%0 .0
oTInL oD et b
15 a7 31nn 13 e5%s a0 43 joe*m 2100
Ta=hpnv  ,0%33=%n avak-~n avag=hn

+ 1965 ,anoeoa 2







" nOY

122% 1 %r o aoxno Ynat 11%%E 1N
gAY P O AETIR

«+O%3IF7RT NINBYE AFTRE NYREIN ovhhin oYk PvaTen Yov bR

gYILYDI 0YTNIW WIDW DT J1750 e

*350 parye nva 1.0

2"a 6 v n2ta " 500 now

amox 200 39 %oon *A1aT™h

3 oyp smaarn

*™% 10,000 foxbon n¥3Ea Y¥ac jono

118 10 agw 12y 2.0

1w 10 e e - h )
qun 11.5 Ina
on 6 aBan naYa

ann 300 oYM IR
1183 Ny Yy arooras orosn
"o 22,000 amn 3 Y2 010%2 nIRoIIYRY

nivian naswiy sopn 3.0

aon 1.8 poyya 7ima2 7132 ®n
n1*3an® pieva e 11 amian
" 3,000 Yoeny 7% npooR)

pnn=-1iwn 3.0
r
" 1,000 *EYR JTeas Y113 Aaan
*330 9172 4,0

nyewma 3 4.1

ninpn 4§ 4.2

100 nang 1ws 1 4.3

(aavow) 7rapn 1 4.4

1 V4" ,17 ,3/8" »vaan vvea vy mntpn 3 4.5

w1e*y navan 1 4.6

" 6,000 wy 11°s 4.7

(L A unnﬁj_uui-m_gﬁ 5.0

2WINT LJAI3VIMKN 0V YRITY hOontno nALIn

nt qsopn 508 praena wnpha wminven oY

A 2 oo Smpnn %3% yriomn
: I







(qona) "8 0903

Syaray praapaiis 6.0

=gk 250 "vemaa B 1 G
w400 apii 1 6.2
w0 73§ 6.3
" 250 Tonaz t 8.l
DYINITI TYYED WIDYER Ve R3TDhD RIWRY JRD 62
LV 1NRD
50% 7iawna WnpYI w¥oten CoT aveTna
*% 5,000 naypan oY% seimud ar Asonn

o*11® ami1ay Yiveoa 7.0

qr=hn

p11ac3e navas

oYIAIBIE 1IN *YYPaD
118 50 Tr=-2Uaratrn waoh

“*IK OnTD

" 2,000 T* ¥2131p
o1a3'o  B.O

"y 49,500 Moy o*Ip¥oa w100e o7 Ao

S:l;ﬂ Y p*pq1Doa 0THAYAR APRNAY
¢ 1opYTS TIEAY Aoxbon Sh3l PIRYEN MI3Y Ywho 310Y 1Iran

YW oatsnn 1T T
"y 12,000 1960/1961 1
" 24,000 1961/1962 .2
" %5,000 1962/1963 o3
" 42,000 1963/1964 4
" 28,000 (13%31 *a9%1398n 11 ay) 1964/1065 .5

142,000 2" 50







3 necl

G S e b e R . L

x|

qa¥1TE1 11913580 Jrhany wm w1%En Yo, 70a%e an Ny bz B2 Gamren aenh e
LTI 181pea bronh

o 1l 1965 B0y nr3123 H0En% DIOEEY ARTETH

HIPIT TITE 151 0*a5 It By Y9ia ,1rabe ap vUP maddb TV Yhaa W fnremd
o mn Yyspd Y3139y 1960 »aab

1335 axoY nyonnn 1.4.1965 o1y 1vria Yo apan aeb oEta gpe B3 §lo02 avaean

1915 T8 1TTRAY ok OYT Ayan Y@ 11703 103 M PR L7rabc na e anaon Y. U300
LTHP7 AYAY ABY O0°Y13% IR naYEm NYTIA¥A PV AW 08 L7070 YIyEn? K a%anY TivEn

g3 npvnn 1.0

*soap 2 a9x9 nyvaan 1.1
o NIATIH NBET 4+ 2am MYy - 1.2
- S 7037 + BP0 YN P - 1.3

fob nhysn smvavn Y9ao ovvhame om0 1.4

1 ov3%¥72

1 g*a%a 4 nixono " 1.5
i nix'nn 4 "awtan un i 1.6

LO%C9237 B9Y 6%1%3 913 DITANA 07037 8F 70 ANA0B ,09%%Ep N3YD L0300 ¢ n%%13 nvaann
samp ,N1370 PEIA LUK YUAC NAIANY NIVVHY APWIM OF AYTR RINIATE LAITH AN 2

a%ap N3P ,H10RY 0Y373 APy BTN YDA YPANp JOYPIRTIYR OY90R,070RIRTID 0YT0D
AT T LBORINP YD TIPTI SINTIBY WP BIBIN NV L IVEMN Javnn Yo npvapy
ATIBT 1T ,T3171T93Y) JEENS 0TIAD LDIRT Mk YUy maghavih ovmTte L0133 7im ynY
<OYTH YEYA NIPTRI A0 LAPYEYR D22 beDn

s3p93% pra3cz oy Tor 6 3" naren oy mxonn M0 1.7

avaYeeased pry avnd naoma ,aye ane 1 ey MY 1.8

phn 10 % a3 1.9

LBoli31p THY niawEn OF TIPTI RN RIDWE 3 1.10

W @Y NIa fivaned 713y .m1mama nYysY myiovasa navzaan e 4 (1 s WA
|
L7139 S08-2 7w (a3 yrpeay o ohIR

Jn133Y ©Y oeATn W L0033 1318 veaa 6 oxwe (2







(qwnn) *3 neoa

pryxaavy 2,0

v vy 40 arYimom nyvypeany 20 2.

"D " s 2 Za2

1] 5 L1] LL] b .‘j‘?’

nraanh avep vmiTo oy Yika " 4 2.4

«OB7h00n aYT1aTy 4= aYap 1Yoy nraanh matup noR By YIvvIash men 2.5

npreeiEtin 3.0
0 25 T1IK3 IR ovmaYex 10 nhbyeny w"s “map B 3.1

p'n 25 ™ " " 20 nhyan% &"s "mowp 2 3.2

araxn *qmabreh aveap mevps 10=y atra nioawe 2,13IA0NY A31%%y ANabba 133 whsaip Yo
#0729 %20 a%rea% o'r93Y naataE aoaye o

= Iude\ ™
.Jid;hﬁ oY YT ovvnahven H"on 500 /i : DT

«0%900 [Py abpony oveEp nnan L2

owpavan Jvwn 4,0

24+ proavrp 2 WniD Oy SR Y2 pU"p 1 Yo ov3teod % oy *11an 1 Ton ovpatak von 4.1
97193 t0R Y%y orpblan LravraNNp

«1%10 VTR oy BYD? YV
#1122 WY MNAIP VWY YA LaVap Yoo Y912 - 2 “op prosvas vion 4.2
JAnizvaa) pie 40 avrpey qwa vaven 4,3

Y"an 1Y ayves nowvn 4.4
K" p'n 6 71 vm3 v9vawm 2 4.5
«Twan Y0327 B2 P 1 X 2 #%%ny novwm Yp 1793 niion 4.6
« 700N N2M¥D By 103 nwaaY ovvaba %7 ovaawoo avarraap 2 4.7
«G779073% 10 nYEenY KMp 215 et vy 4.8
nagra paoon van vavkn L1 1 AT

3o ®YY prean hrawm L2
«20UM NIDWDY NYIR YMITYe rYY nwan® eyvtaavwpn W3







1 “Bb 21xY
2 “va i
nupn

gvasznen 0%s130 3 5.4

79*r miney n'p%  pp 2 Yramaan
» " " 1wt yemam

jon byass 123y 1 ‘on My Y
@na Yyona azMie 2 Toadaize mhan
JADTT 17313 0N 0YAINLDA OYEVAIRAE TR

g s13n 5.0
giaa 5.0
iz 5.2
un 53
7138 5.5
113 5.6
«1 & NYU
o

.

pineas 6.0

o*hizr 5 6.0

q“rz'm

nhay 6.2

nIp nraany avarran 2 6.3
p1innIae viwwn 2 6.4
avoxs 2370 en 17 645

—

Bd T Yam 1 6.6
Wy Y3y 2 6T

JHITER BTAEE DI3aa1 YOYD pmvey arppra a%awmb avadvinm
aygun BYAYEEY YYD TIENEY PIPY Diatwewy T PYaNad
419 yYypuny wr i Omn ﬂ.}w! YIPIY YEA MR - I¥FN 7Y

-

ﬁ,’r‘"‘ STvahe 508

LayTo3 Ao navYYy svnoh nbay ,hrhpreyy nvnen aY%ayn Y1ia0 AT
amip 200 "Moi ATay
"shyp 500 wyrseay piun%

1913 603 = ma mynIne Ten
1915 500=2 = *hp7e7y j1EntE TIOD

4 2 BTEN

»2
-

"

gr»71en T0

aon  Tad
1on. Ted
700 TP

«1 & B
.t

T1%x 8.0

1107y oo pm Bl
sharyth ovore Bu2

s e






nt'b1nﬁ1*g 9.0

nYx%003°%1 Draken ,noma Y9 o¥Poma n%ay nYson 9.1
TR *9ab nYyan 9,2
RIXSNDA n¥33n2 RIFYING nYyen 9.3

506 p1 y313 - 9.2 magn L : ny1wn
IV EY 1P -~ 9,3 pye L2

J2'y nmngn 212 L10

1Y mane e yavapa vy \pbﬁ,ﬁw e 10.1
TV*'I0 9o o%anw o%six (i3 syren Sw ‘onw 6 10,2
MR 71177 Y51aY nvvsomn Yw “sowp 4 10,3

NI NMBONI06IW on 7r1y 5060 yxia - 101 Pye 1 @ ATW
13390 aTiar yEa% wr,evbn Tmn v — 10.2 9vp0 2

«ATAYID 255 Ty prpeny N0 WM 9 = 10,3 yope L3

ol B RS —







he Wi |

1960-1965 03wy 17Yoe-ae Yoy (i

A73P) NPITRY aTaY Ave 9nn 2N
13723 7112 3

11730 O

W 12’593 mf;ng ?ﬂs %6&5 W2 aTIay e a'"e 5q,qﬁ
5’652 urﬁﬁ- 64500 m 1’?14 4 cranaap ntiay "aY am"o
2,920 4,403 5?502 ‘I’B-IIB T DAY ATIIR B A'D
(323w, *"%2 mexn a"p
164,025 220,114 144,153 ﬁirm 3Tp320 (avpn men)
28.9 2547 21.2 17.5 21.8 + {w3) "n1avap a2y o1 mn 5
m,.cm 42,000 36,000 ar{m 12,000 noxho snaz wwsw %27 nwxan a%e Jhz 000
fonbn nan TINMES 10T AIRZID
5.1 419 5!3 6.? Tiﬂ' ATILF D12 =H
34,00 30480 265 4.0 28,8  (vorva) snuavap nvray o1 nn =
4.75 3.5 S 3.0 Seb %Y TTYar hzwh Ynn =

oY Y3 YW PEInT Tmon
Y bosnaa agIng) oYva

20 : %0 24 135 6 (1129 *nv 280 —
omos 33m) $Uaea avhn o' bl
192,025 261546 180,200 85,900 49,53 (avn13%:p oo 3" Yo 2
N ha. o g ed |
4 4 o L4 A1 G0 hohs wna v mvesnh avm oo ¢ @ |
192,025 2625114 180,133 85,546 49,959 a%3135n aYTan Y %'J{n\iﬂ' |
|

OPINE ,NYEFED YIRIN GRHIYIRYENC ARSI r"wﬁum oo 2 YeYsy o ohr 9vpoa 2 5 _l,*!u{‘h nTwn £
«AY210Y D1*2171230 AIREIN GRYYYYS AIRENn LYO0nY D13130 NPERR ,nokY%oh nva %

AppUnaY 1¥Ia0A YTAMK MYYYYD 330k aYav: mwexyvan (2

7*a%e 2 *"p wainw ov3wng Yy ovotann nbasa ovwmess Yoo (3






1IR30 %0 PINTIPR IR W ) %N
M2 arwnm

19601964 _nvawop nox Yo myeh n1omm 3190n of

Yo ymab v PR TR nvwh vno
ny=z? niav nane wivap vixas e ATy nyeY YYan -naw Yhyon nve
AR 108 mms iz oyswm 13% naen |
"y 0,70 "y 4,30 "y 4,75 vy 5.6 * 1960,/1961
" 1,50 " 4,50 " 5,00 B A2 1963/1962
" 4,65 " 4,95 " 5,50 " 33" 1962/1963
* 4.8 " 565 L LN X 1963/1964
" 2,50 " 675 " 7,50 n 408" 1964/1965
("2 nsoz 2% @)
| 1*320 oN% 833¥0 aY0 31PN W2
|
| D3y n's Dawa nanves guaay niye a'p D3P Dy’ nIdY sun® niga .
| "% 9,600 13,700 = 8x 1714 ™ *y 0,70 1960/61
i " 42,900 28,600 = B8 x a}aau“ " 1.50 1961/62
| " 89,800 545400 = 8 X E:BDD: " 1485 1962/63
| " 122,400 68,000 = 8 x 8495 " 1,80 1963/64
| " 113,000 45,20 = 8x 557 " " 2,50 1964/65
"y 377,700 3"ne
e i

("3 nooa %8% m91ap Yoo qmen W)







nayPy BahRYaN
1'avn nKIY
SI3292.50 65 MNDYYD TV noR

Eﬂﬁ G 361-?1_;5? A5 TP ' ananen
L = &>
s — - “1 ¥
g = A
nwhs 2
3 L A
T -
= - 'l"l.
ﬂ?) .-o-'”/)r-".l
1965 »11%2 8 ,a%axr-%n Va S
ya ; =
at)ﬂfﬁ i
e
Tiaa%

71°910pP7°90 *qan
a"ya na59a% o'na 112y f%an "pag"
2238-%n

877233 BYIVIR

122%0 <m DA3YADN S 1YT3ID

BY%7 a%ann oy NY313wnT 2¥p 1%a%0 .0 M nED 'nbatp YR oYava
B?001351 RI29 03w Uh3 WWYIW PIR¥IA 0*%%10 miavawnn L31/3/65
nid**wn ny*ap ,1%%0 o*obpoba Yw aprian "o ;Y193 .BYonbn *hMR Yy
-112192 nTay ha*no ‘179Y nakxinn bo

@rawa 2% niataenn Yw npivn 77a%e o niapya CNSIY 0'n3%a
AT T1377 7D Y A3 LMIYANNY 0°YNapna 112771 BYIVP¥N 0°310:)
n*139py abke Y2% wpa 71°710p1%1a and ryY avac L anonY aavzan
713 7111V 1% wow

VAN

n*apy onnax

L:yf 3 af /AY‘

i/ 7 Fotd Liye /

/







-_"." -l ol A 11 [ T BT el
-l_ e 0
: i [ r | I-ﬁ-J.'-::"T-? _
) &t 4 1 .: - | | ’ff_;:) ..p _J. iﬂ;‘ .51!@'_.“&1{“;-&'3”
o ' | LI LS £B | ol : J:I 1y 4bsilne ')
LE | I f | | ﬂ?"!,}:}'!"_a' :f.:;:’f
n 1] | LS B
f -
H ! DHED i
g ""‘I"f} Mﬂf_ﬁu_ﬁ“
i '_ Ce2a) prodps 23 ||t
I ] 2 | I
il | G2 _pupe prisg || |
e | E . l !!
) ' whans wpeloll | |
E elal 2t njii}__,a:LizP__.a!z:aﬁ I I
2 | Lo 2@) tion) 200 I =
L T — =
& e i e (15} spe~iayle {l |
)4 I ——— | [ 3
4 R R S ) Vasinten I~
- | | 1 L o |
¥ L 5y G plF 223 o i
61 y |
Hl , 1'| _i | : ::_ & = =
L — B} -4
Ll | | | | { ]| A S L | | 1 1!_:: e B |
L i ! I | [ | | | i FI ,n" £ 50 ‘I:ﬁ iy ¥ ":f ;_.:'i'“r-‘x. = B -i
g | I OO i | | | BTl " e BT
oo | - SHELNE WD EH EREE . 0 ) o L _i'
¥l I || __;_;’3.{;:;93-3 ! IH i 5 Ardyi ull i,.
“____1-_ || 1 B ooz ! !ﬁfim}m’;uﬂ&m EN LI - S | .
¥ Sz | ..,53.527.1;5 Lt ] L - i
¥ . | | : | | |
™ | i ] IF ) = ..r
01 i l | | Lﬁé.{fﬁl.i‘g et L I —p2E_ap4 4!
5 HERER i A T —‘i
Y zr'p{"f \sli"" | e i——j : — - _pilin 2z i!‘
* ._ | | I == ! Lo ! I I = = = = |
9 BER L1111 ENwian NEEE 1 i
ol o] | [ iile ] w N =l ) SN
W gargsl L L 23RS eh) (leok WD) pade s So fnlosd .




j'ﬁ-;‘: 3 ;za szt

Capps U/ = ppde prip o4

oy xgéf_ae. 55)

IR T ———

' i e P e
S o0 I % i#r.f;,_~* 196 2f63 /9 éf/ L G ”;;g: SN
(31345 2+)
—- e o = .!.-—-r ' T | i | |
| I |
B8 e (] | fatd . pt 5
: H : l' ! !r ! l | ! T l ! ' T |
Nlezdrzr pdozs | p2dis pa/s3 | 6/pra Yoo | |1 butlyac|— iR Shn) 5 ke
= .-n?.:- 219, v’-"f?f-f"i _2?! ¥ 29vi2 25074 _| 5P _LJI } DLy 3 G- 24/ f
,__!"”D’n_ — vaf‘xt e Wi b - e ! : PLATTT | L
| | Y | | | \ | | |
i | | | i | | i / [
/59475 /5957 1; ! | oo 'eY) 2 | Dt Bk
5481322 $78322 j | | . ihE S §34p Mron -
(707800 70 ,Tra | ‘ | | | | -
= N¥| . ! ! | |
s T .: - — —— ey — 3 _.! : |._ ; Li . r
R0%IE9& r’Lﬂé?E C1pss | pdspés | |\ £ppda | | yHgs | | SSESE | pein| sl
T SR - £
I 1 ' | | rl I .I =5 | I i A
S&2 000 '5‘55?-?01 $200 | 36220 {2 A1 i i A w/
rsase | lsgysol || s | 24224 8 D970 & 2 e
| 2/834 234 | ' o | | 5% R T
s 092 - . | ‘5?_#5?;-:..- I | BELER _Irf 7t I ' | 1 ; A i;.,,-'{_a ap
| i | | r | i [y rl 4
.:I 2755 _i;rf‘bzb'-fz 5?7 A £ ; ':_ = (ffH?) - /% | 0 {"""} g A by el
i i == __l____.__ I 2= } L. | i o EL2
z"f‘i“!:' 91) IHT‘E? Y | 337 (797 | l I LN prlory
| ' | | | i =
sidrr e |loprbst | borpsd |lpoger | | e || sgps | i) |od pb
| ! { | | :
e ! ! a - |'1 [ Ly
] =il
Ly | | | |
(= | | | ‘ ' pL
_" . | | | -\
| | _|. ,
T | |
i ! s B L 7 gl (M SF7 Y







=

43, FRISHMAN STREET 43 |om*718 2107
TEL-AVIV, ISRAEL e 30
1
PHOMNE 28518 I ]I-‘IU 'n 26518 1970
ffr FuoitoTino "
H. SLAVIN

CONSULTING EMNGINEER

.22,1.19682
\£ 1asv |/
)/ 112708 TIWD
) T132%
, (ant 14} 1707 n0an
f
h‘l ,.:.H
nIEI% 7129% 792 13372 ATINY DRANAD TIEQ ADYET 137 (1
"nag" nad7n% pUna 913*% nnann
13330 72 7@ 37177320 TIPETNT MIRYA N9YI13 nprEn (2
.M312D1
ny7*% 50.000 nane p17*% 415,100 %@ qo% Danop 1130 'nD (3 ‘
k"t ,(1po92 5000 1127mn T7wpD 25.000) 1.1.62 19 *n%apm . |

«N17%% 38£3.100 ®*n RN 711730 138 %0 B1ITA |

WY NIDI IERIA OYISVIDA IDNT TITE N1312D n¥M13 npT@an (4
«ATANY? ORANI NTI DEYINR A2 Taa3y

o¥ye %2 @3k ,9073 19270 1% 11T ©03 10DRDTI AT%Da (5
«0'ROD 17200 Aa%?nany

APTIDRD *DIP] *RPAPD 0?00 31329 *nNAFN %9350D RET1Y J3IRa (6
o*70n T30 Y22PRAN O%@IN 90D Y1391 NI'n OYnama *15Y% %1%
DYInnn QRIRTE 271X AR K%Y 11200 I0B ninTm MY AT A10D

3]" *l1an @IBBO nNYRY
«+PEIINN A72Y 0T'WIT 19¥R D EnAo 1I03 11003 % ®Y ATV vano

+A9IIIT 17127WA TI0D D3IDTR MY 17APRAD DYIDAAT TI1'EI0 RoY@i (7

437 TYID3

(






e R e g ‘
RN SN Rra BN AR J BN SRTe) T3l ¢ .
97 ;::f, o L ;;;;:: g
| 1 l 22,000 fi'?*"FP@En T298% 00303k PAPERON ﬂ1nn] £9
| 1 | 11.300] OYBANAR R7 POy taan| 3
| 1| 5.000|mva.o0% nivvpnn npson% *2177'n 9M O Rwp I0IR| 4
| 1 | 80.000]| 1102 2x1 3o NY¥O13 1701 nitanp| 1.
| 2 | 6.300] TIIX7X72%7 80DY 1102 npRon Y13p| 2.
| 2 | 19.000] *31%7392%1 720D | 19 -
| 2 | 41.500] 973 20 7,5 pasn pip%e *AEY 0°3IKI%93%7 Avian| 18 -
| 8 | 2.800]| A939% PI131D [1a| 24
| 3 ] 500 | P13185 913 113%% Trwop | 25 -
| 3 | 9.400] 9718 0*1373%%°3 16-% *pp13D 70| 34 -
| 4| 3.500] 0?5071 31k 01739y 35
| 4 | 11.700] RBIY %@ 099N *813% nivar 2| 30 -
| 4 ] 8.700|77 % 7pp 8,5 n1vp 130% PriIkrIII3YY AP nian | 20 -
| & ] e¢.000] (P139298) 9%p% 0v%%n *912% ni%ar 2| 31+
| 8 | 6.800] (n33nnn) *p%E07%%n n93p 1| a2
| 5 | 6.000] 971% 7we 7,5 piztnoY 103 nioYe & npr3cy nvian| 22 37 5@
| 6 | 10.800]| N19013 APIXY N1330 1°331% B*I711 DpYn| 21:29,3§,i9
| 6 | 6.000] 1182 nio%® arnwa 70D .1§ , 88 ¢
| 6 | 12.300] 170 10 973 9130 9~
] 71 e.o00] 1104 "9291318" f11n| 10 ~
| 7| 5.000] 170 10 ©v3731 nopn 913p| 456 46
| 8 | 86.000] W0-01310 30 17979 YRI3 12393 99 fiap| N
| 8| 3.200] 213%0 *9130| 44,651,658
| 8 | 8.000] 190 2 %0 pavp avrn| 5 .°
| o | 16.000] Tya1p%7 ,nop ok 7
| 9 | 20.000]| 170 40 o717 DAY e 2| B
| 9 | 27.000]| X"1p 260 718733 9roq) 11 v
| 10 | 2.000] ®"1p 200 nooR7 apan% Somn naYy| 14 -
| 10 | s5.600] D¥71073%1 AFiaY orrevn 4| 15 °
| 10 | 2.000] 20"0/a"p 0,2 m17320° ©Io'm ALPY n131a 2 18 ¥ LU
| 10 | 1.500] o"> 15 0Ip11 nanoo| 13 ~
| 11 | 2.0006] 7% 200 1103 n3vop| 50 *
| 11 | 300 | 1122 *1031% woos| 59
| 11 | 2.200] A173P1I00IP 10T 71978 o 26
I 11 | 2.400| 0123108 *9%3 *"%w 1A% D330 1n$1m| 28 ¢
| £ | 2.000] o310 D913 27
| 12 | 4.c00| P1°31%1350 33100 pon| 40,41,45,52
| 12 | =2.500] P1731%7338 N13120 17331% w25 5%,5;,5%,5?
| 12 | 1.200] o'1vwon| 48,60
| 28] 7.6co] g*ann| 47,49
| 15 |_15.000] pvoioaw| -
| |415.100]| n"ooa
| | i «1.1.62 13 n%ape 70 nins|
25.000 19200 T@DDD % |
l I 5.000 . PRy
| | 30.000] 30.000 o
|373.100]
| mosoma=
© ¢ .







29 np U1 18pa A2 PWEN YATOY BYBATAR NP8Dn 1100

O ———————— ] —— . — i —— —— —

19%0 Q'RAD Nixa a3710 110 1S Y@ noopEn RAY%IDY OF 1IF B2 $TIIRYRD
«T3NY
«H7T27T% 1970 12730 1@ ABIY 11P 92
13332 0733990 ®"3 1710 § Y0 monyn NYIaY OF AY1*AVAP 4 Y
3 %Yo 0Y90I0 OF ,f7TBTY NY3OAY YIN? ANk ,n183 2 DYRDD
LE00r3n% o"a
oy an17 o"e 60 791% gD 10=3 T3P 19710 11P B2 By
19000 §YTRITAN YIAN APROMY OD'RAD DPIITYA OF O"D 3 ipID

+0382Y%
TIBFPTE YY¥ DADT2 BoR1NE fD Y'Y QlONAND OYDAAR hbRap fi%998n0
LO"ROD *381 *™MNOR A%*poOon Ta2M0% DApson nT*a1%1308n
«12%00 *770% 073370 DAAYIPR Y g1*% azon
1T Y300 WeAMNGER , 07977731 nNEAAY TIN@ 1270 TNR 17I13IP «1.1.1962

«0P117737 71030 007 A7NIAN NADAA
.73127a% Rm13310 nisdn
.01937 P%3IP% B33 AITIPT DYIILY B DI1VINIPA

«N177% 22.000 .= +:1*non
5002813 18p3_____D1BADARD_121p8) 3308
(ay 5000 9% pap3Y DY'0373R0 N9'po% DropYenIp 3 qIR*0

D*RADAN N332 AI9IPY 0100 YO ATIPII00IAP %Y oDYanqan
RODENY A%POA YTIATIRY 131D3A YAOK OYB373KD DYaP Nx DOULRDD
« 1302 A3120% a%a1an% 10k aY%pEn nagnn

?73m2 S0 1 %0 R1311Y0Y B3IDIY fYTDIT YIN D'B3ARD DYepE n%r8n
« 11020 R1%2D nra1%131380

«0%3372 A%'PE TIIT0Y AIPII0DIAIPR 01*% a1xon

189090 T* 18313103 N30T 101IKN RODYAY DITAARD OAOOYND «1.1.1962

«03D3% 0?1770 O 03390 &Y .0nY'0D933 aYveaY

«017*% 11.300.- Trnen

E oWl 1800 17111:ﬁ 1310 BY T71189 ROD IBIR

-~ — i — — ——

«*27177°0 71970 0F 199 & Y@ ©DEY ROUD 1DR qIk*0n
837 I¥ ARIR 9711097 23031 DYBANARN Y0 03IVNFOAL R 2a3pPY nY1v¥8en
Dx 022377 *2717717aa 2300 ATEFAY 1703 BIDD Y@ aYap n*31%%3son

«» 1902 N3I330 270 %27 DYBASARA

APOBIN IATIAY .DTY0NAD @D AT128Y 0Y'9RIE ND%a7103 3T 017% a3on

«+3110 Y 1%D31 D3RI L0832 AP*M12 *qnx 1964 nawma »1.,1.1562
IR3A277 10IB0 DPTI I12F DAy 1000 %@ qo 9913 A'non
7990 N3P DaAX *31P'D L.o93DEY

«AP?T2 *30R A9 3000.=- aTnen
SRINE 123 P12 2000.= It

k"D 3p 1 20 N13A1PN T0WY 18P 910 0¥ AEDI3 1183 RAI100

1_982823_2spo
[
n?sea opy o"3 180 %@ A2 Vv £ 01033,%0 1102 DI1DD RN
n571 oy are? oopi%'p 1,5 %@ Ayvolv AI@I0 0 AYRITN
« 110 26 99821 *%%5 %Fop 13%2 1000 Ym nopia moYp

-






NS PO NY1203 N®37173IM1717 AprEIG 1En: Yo 3o 1# 1'2a%
11n1n-lﬂqﬁﬂ$ 11830 R3320 N¥D13 R*3an 1ipan ApBEEn 1oTa
H LAP2ON AY131PY I0D3 21217FA TINR

]
1993 1IP0 Nk 0I0317.1270 70 NaK%D NYaD AP10K2 nNapa
«71712% nazp 200-2 oY3@0 ED2 AYEIR N1AX

NPT'03AN R3A¥DP2 0TAN17Y DT*ARAN %3 I8RO DYTRAEDS ARy
« %97 500=600 Y@ h9a0pa 0*397T9 DTYPY%N D3v1a2DY WY

«N17*% 60.000

2 NE'wUnd 19D 111RINNIVY (@0 g15ng 11ed APSDA 11137P

- —— — i — -

RI¥IT *MF 90F an11 o"o 600 993k ep 16=3 9r133p

+717220 Ni330 %0 PPTINDY N2TIRDA ¥IATHY A1INTD

+O*ROP 0P332 DOF "2 3 91D *ME ¥alD V11PN

«17139P0 B0 *YDAAn BI0Y INIYD BATRAD IITYO0

«TM71311P0 %0 pI0A OF 11030 N310C AR AOIF TAYID NITA TAM

T*I311PA 7@ A%aAP TATRY MR DYITAPD 11030 27112179 DA INR
@12%0 T3IRIN2YI0 JHODY 003 110320 T3P0 9I1MRY D@D
LR%3ann %1

13PN RITIA 11Baa YO0 AYRATIA AP2DANY 178120 D330 DEYODA
073200 K%Y 1020 APAYN Dk nRn*Dab

«0%31390 13020 A3130 7O ¥YNTA OPITYNY DDARD
«+TT *31%2p %27 182 *NHa ThEn P71 1270 a1a3Aa Taan
A1 [3W@? TIND 1510 11PN

«N17*% B.500.~-

19 _nolwna asvn  __111RIZ1M 900
A3333x2 pYanp ee 8,6 W@ 9k2 500 l~$m aPrnd naaoo %3
0%*719191%% 2 D270 o"o 10 2@ *ara n2a npldpy 6" ,8Y Yo
«INK 972,0"2 40 %o
g2p131p 16 qowa% 0*90p DYI1892%10 REPYAPY 0013199 vanD
«D7IIRZN2%I0 R3320 B3 TNITapY

«AZIITA AYI92737 AR AT33n% oD% DTYI0I2TIAD Yapy
7%2ma A*3a20% 10k PEOYY 13BaN AR 2 foR T3 PD Bapy
«+N1370M07 NI1P A1537% 1192 DInbE npYx?

o*k%7on vanpa 6" 8" "@pn NI173Ax Y¥D nE 1103% TIAND 105
«AIRTXNI*IA A*32007 J8@En J*a2

..'-'I'l'l"'? 19’Dﬂﬁ--

1381 B1u%3 & Ap3Y7 J1IR pa 7,6 RY3I1RY31277 RN AaAn

i —— i —  — — —— W e S S o S T

18_najwia 2svo____N9303
B" n117333 o*ampen 16" nianaz 10=p n*33asd TIn paaoD
10" %@ C 9t931 I -=p *132n o*02% 0%91330001
nea nol3aot 10" I %o T%®0 *7332 913 D*¥a1P 3T h9apD 1032
B"p 280 T¥ ATTA NIWER "D O0OD1AP M1AA *H13 ipp 4w
«74" %@ n31 p*pi2p1 oo 18 T Yw 1%mp p*i3am IX Y813 13w
LN7°000 8 0'"0737F BOTII Q'933F 03130 173
« 171K MA0 BFIIP OYEIAD NIPA
40 naT¥1 nayon 11o 25=% mrap *9%on nYPEmDED AT*3ang 9o
OY'Y11FA 010Y2 N1713131% 10 %% YDI3 *RY7D7 DYTAND OYXVEP
R i 8 B B |
17339 N30 10 g *eYap onaw DAINATE NIA1RE R1p 2
LOAPTI'A 18T MRY32AY Y311KTIN2737 12000 ANYOPY? OYODEOD
979K 7307 #IA0A ,ATTA D13 ANEYAPI OIIANID OIAITND

21580
n*aai%v11smn

1'% azpd
.1.1.1962

arnon

RRT RS

n%1eea
n*a1%1328n .

D1'% 1xDM
.1.1.1962

a*npn

AIrYN0

n?ay8n
n*ai%1a>en

1% azpn
.1.1.1962

T'ne

il






«11827 893 *7TDD1 T1¥7 1130 DIIDORD
TOORY YID1 DYITIIA VIR MBI OY0ISD ATYA 81371 D3T3 813
«20"0/3"p 0,2 %@ tA%1 0P 70 DIDNA 17020 AIOODE DR

1721% ORI T10D%Y *21IR?TIVN2IYIA JBEDAT NIIVIATIA AR aPY n?iven
% a3 D 2,8 ,99 o0 & ¥ 1102 Pw%8 2 ApI3Y 9rama
«M213
«AO72WkN JDT2 BEQ 17 11B3an AR DonY
« 17020 R1E9%B2 AAYTY RI3I1VN DANND AEYaIP ADBRY

« 71270 D027 D1 axan

0731290 YIn DI30DY N3AONADR AT3DD +1s1.1968
«T1270 NI3IIPA DIDIDA OF 731799 f[11P
+1390 0911759927 033000 00731317 OF D%3%1 §33 19D
AP*1IP?1 N2 *700% A¥13NY 111501 133D MK ATTA §AN 19D
+N13790 513
«0%37300 IN%I0 PP MI0TRI 30 ATTA 13 1YvE
ANaobl 1¥2IP3 K? IR DYIDID Y30 §13Y% NTTA N11131%1 CABERE
«+0%0933IP0 DB 17°ANA AY3IWA NPIAP ANR DYAMA .Yan
«0%3218 RY J1IRN 1730
«1T ATI2D AYNPNYT O'@1TIN O*II1T0A %231 1IR3 ABR Y302

«A77*% 41,500.- 'no

24 nowIn 197 193 N931Y 01118 13

S ————————— . - ———

77 k3 T %p niziar 6 oromyae 10"[:*1w 70 n'3IP170011Pp2 JIkA

.&"2> p"p 1200 “um

ABRAIE 17 nIEIaT
»11°TA 2@ ©YanRA 0YRIAR RTYEPY D391 6 X 2 .
$073200 99IK7 N30 PI21D Y@ ATEIIAIBINP L2
3873719 ATTA 933 YY NIAI1EM f313 DADEO L3
i 970772 13 0¥ pD 3=3 7@ JIIKI TN 13X L7

-07%%0 n3%13x 26 %0 nIpn napoay

11°Ta %@ D*ran9oa Q9137 N133AAT JI0Y PO3ISAY DIaFn n%19Bn
«+02%00 NY7%3% "3IP OPTAN APYI'A JOT2 OAPTANT n*31%13300
.NY31890 nprx
«7372 9912 A0 Ox APYX'l DY'NAD NPTAN

«N10PY1 13 Y® X133 ny*apY vaneo 1103 D17% azpn
«1.1.1961
N9 2,800.~ qnon

20 noaeEa 1§j_.DE 03013 R132789 1972 11277 @230

——

I'EOD AEIIT NIAIER I3 17329 A@IITS ATISILDA DI1IPYTIA TIR*A
PORD N*AY DI137BA 721302 TNR 9230 NY'BEANY I0DEDE TRAYD
L3100 YW P10
AY3308 7792 DAFTIPY A13190 213 N330 AR IDERD AT @D
+ 3.000 %@ 1pn Ny 2P DwWYY NI1PIITA APTRAY 7107 oEYy
«NB1 %3030 2389 02120 *7T9@a

«DN19*Y BO0Q0.~- 10" 1T$51: By A'ne

534 Nprwan 199 1900 TNN118 17TDo

7133 %0 071108 S5-D %1120 ep 7,6 Y@ 993%2 a'Ip1IDDIAP Ik 0
C %2 mi9ip%? o*vop 10"
250 19 vit? DY913° F7ax o 7,5 %0 C-n 02432 prasnt 2
.0717037 DIII@PA AIINITD AIINOD 9F oD
073I0@ ©*38nTA Ak D% 980 4" Yw o Ap13E ovatTarhix 10
B"™ arrn nY913x 10 Ak 092380 AYINIDR NYEY%E narEa







«LN320N Y0 ATTA N3 PO TRPEI 0YanV7DN
O*1%*3 pATEa 0?7310 4" DYYAD13AD O*ITarery 6 119 atr% vano
«20DN ST O0T07137P0 DR D17T32

0*B873 Nois>nY nx*an oe% TE 893 Aavrn *My optian;g nnthne
«19%TH %7793 95 O%anpAaz

«.1702 NB%5 APYEY YO O%YM1IN 0YTDREY ¥ NYii0n A9YaD
«N¥X92%1700 1ETA TITO OMA3 OPYON

«ATNBRRA D31 17020 De%® NRI0 0OEY n*3inn AnYna

«MI83 AYIPYIC0IIPN
0771103 ATTA RNYI7113X Y0 #78YO0T ninhe
+NBINTY DYLHADIAD D*MT393 10 nyYapa a9 nnn

«017%% 9,400.~

&5 NawIN 9% 19D 1R DI1TI90R

——— T e S e e R N e S -

PP?ERIP DYIT3%%73 5 117 @Y 1227172 01739 x 10-9 yvano
o*f%n %972 p*a713%rx 25 131Y 0'pYna vqamon a0 Yvama
LAPTIDKRD IRIIND O*k9DY *bian

«0717%% 3,500.-

30_0@291n 1897 .ou _N931 19907 11739 2
oD% IRD 33D ©0*'oa% Arop 300 ﬁwf: 4= N33 NrEIPI1ITDOD3IIP
«11%%30 203 a%P D1 AanappYa
A*3P190031P0 %0 $Y170 1112 OYIEERDN DYNOP YO ND9@ ROID
.f13200 DR D 'p*90D
n73¥n PI1P7 AR OYEOXD QDYTNIYD 020703 O0*712 ODrh9ava 4
L01p0% DIpDD
+0"p 198 %uw 7 woDY7T1 O*PY170 0N 52 %@ n279D
8D € YW 97IR3 0*9YN Y9213 26 NPYIP AR DYIWDKD
O*TN1*D OT1R%0 NIDE; OX DPITIKEN TMNI°0 7073 ©I0%21 A-TDa
+APYI'A 90 0717372711 A%3I0 NI'DY O IODIRY T3 AT w939
AR DIWIKD TIOI'0D T12IRI OYITI10D RIXIYIN DY3A@ SO AL%D NaTED
I01* & 4 DPATYI 110200 TNATIN T1ERI DY9YON A1133 ARZIN
A" Bp pogy 10" pevnp1aB OYqT3YHR
7@ YAPNAD 23IBT NI13IZIT AR AOYTAD OD'PAPDT DYYEP Y0 nRoID
7171108

(9p0 5,8~> 11022 9931%a3) o990 26 nvaann 7109 ©233A%1 219pY
«N137%7820 §13 %@ O0%*3INIR 33102 *DIPRA AZIPa DY3'YENY

«APYIIA 92 YOBEI 11231 A3Da1 OYHYNO DRk PEArYOAY

«AFPYITN MDA 11D2ATD AYOININ A132 099NN O RYXnY
«NIDTRN JDT2 D%318B2ap T130an OB%E AR DoOnY

«N70 A%312'00 AIPIIB03IIPI A7183 Nl1ERT avarn
«072070 26 1312710

«N370 NT13¥ a3IDa D*%h5n 213 6

+A7X%IN0 DY3@ P32 1D

«10" D*7Y3%%%% 4 %Y@ ov2i13

«O0*X78P% TAR 1113

300q C *"9792 4 9@ N1T'PO DR OYIDA3 nNY3Da naY%ana
LA3VANAA 0N7A0D0 A 137370

«017%% 11,700.~

20 nNpwIa 8% .08 B1IVPY NU1IRIETIANY ApelY RBraan

S e S S S S S S T - —— - -

1T3 A3 17100 AR OT0AN KR NDXTA E ATV aDIT nYaan
NATPA "D N33% 9731PD 19IRI OFROOO N1911T A ©YA3AY M0ERDD
02 8,5 DY3Iann Ik LA%8 0020 1T RVY

nYIpen
n*31%1358n0

g1%*% az8n
«1.1.,1962

q*non

a'no

IR0

1?3080
n*33%1%328n

D17 a13DAn
.1.1.1962

Mo

IR0






3111231 083 099N AP3IY RYwER A3INd w9k ,AB3Z% AY3I3nl B2
RI31%n pAn%a% owne 3% AEBR 12 10D A173 Y3121 02T IR
LTATTA R3320 HIATIY 1903 Y@ Ap'?EA %293 DIAABT 12

«16" nan13x 10 %0 a*3izyOn AA0EA ANNDA

niTRI*D nioY%e oy 10"C 1 10"Tni9ipe 213370 or0aa 7103
o*01n 0F mainaY 91D p'0aAN AR 11313% 0Y99AY D10BRDA
« 103392

«0317%% 6,700.~

¢l Anwn 99 .0 1P H1JJHT H$J1“79 0¥5%9n _ND1729 2

i ———— - — - - —— T — — —

10" [ @ o*pa 9§ B222970 16" PYIax 2 "y Arv1a avarn
11%0P190039P TR ,p"y 13500 anv92 0%02 79 APT0AY RDRRDID
D?320% MWBRD A9IIA 0 0PYAA AYAYI 11700 AR PYAYDA TNID
PN %0 99782 AvY WD 6 Y@ pYRYn 893 2 KUXIA%Y prrAaY
«0?9%0nA pRIIAY AEIITIA ABINTA AR DYINII OARIAL DIIATINLOX
T 277 9371 %39 IIRA A0 AR NITPY WD INITR 71710
APTIY 171) PIIIBO RIAPT JERI 170320 ABYD IR I11W IDORD
AITE1 OYIAY% 197k RI735 *3@0% 0OMD %011 110 (Apr3ry
LA3IANAN 099NN AYAY AR O931%19

" 115 %@ qpor*T2 099N 2 %P Yo 1122 ABYER J1Ra 113Y
n?7In0 AR Pa ST 11*%E® P9O 3R 0TA31Y OA%R 09N
«2017 p"p 240 naa o"p 400 Y@ p*TopDa
LP0EDA Y0 NYETRR03IMRY I¥I'D T1*HREO YUnn

.00 " " " 1annan "
APTAN A2TN "7717*0 302 DA%aEn DYoDOR Y9R RAI?IEBY YanD
19000 0990 A%ay Yo OFTapn

2@ ARAN *MIT'0T 0RO R4V TAINE MDA ANI03 N3IORT Aavay
N13N0na n%ay

NY7133% ora 16" *310F ,N¥010 A3IFD A27INY AIRA3 a0 a%ava
«TN3279A2 2*N0AY 038R DYDEAN DA3D A33 DYR9nN

lnl‘ul“? E’GGDI-

Eﬂ_gg1m1n 199 .00 _d311ann 01370 _N3%ay

,N129 PI0%21 NYDIPD 20D DAYI1 QIO PA 300 L*9v9a2 3
.A7380 D701 AR B33

D*P*11D DYRA 72 ©0%9%1* "0 1 %0 71IKa 100%15 miow Sraa
72 %@ n¥*2pY APYAM ,M0ad0 ,17113% propoon 200x200 Yo IRD
«71*PA D01 IF Q310 NAIFY AnDD 0 HPYpY 0'Rhm 'EIa

, DN D%@9AxD ©0v01%7 oYI@IPo 10" MIv3z @ TMICD 170
01397730 P1%39 AATEA AT A3 P68 ATIINY avrap

gY?9%0n R17133 %@ NYNATTA AR3ZIAA AR IDBMD IAIYD 1770
D*3I91%27 RIBIPRA 0990 ©0%33n% k% BRIWOR NIN3 12 1021
JI3R3 02970 IX 03 NDBERD N'IPIIDLIAPALAIAYIY DI AYOY
+ATTA AIAYTY NI31%7A0 2293% 110AN

19930 NP3 12 10D APYI'A 1DTA NP1 DYYHRPYETIY OYYYN 113y
«N333%0% 09T D**0*315 O*9%n 113

nyr03a *9a%ar a%w o *nns T %2 B9 nisap apzyYva avamn
DYRIDA LODAPDI 132970 BB ARk Aa¥IPY A80 AYY13T DTasan
«0%2%00 71172% ne%vs 700 nirvrpa

N7 §5,800.~

22 87,58 ngrun 19% .0 BIsNad? nhaan

27ana L,7ep 7,5 20 7R3 PIBIT A310% 292 7972 ApsY AYiaAn
nYi1aino o*P31Y "2y o"op 4 %o pavvInED 1782 Ae%ED 2 BIPDOE KA
2 9T R*3ana @Y 12%7 p"o 6 %@ *aya NIRYD 1703 RIo%D 4 Y

n23v3n
n*av?131co0

oi*% 1zmn

.1.1.1962

T'ne

AIRD

n?3yan
p*31%11280

D977 230N
.1.1.1962

q*non

TR0

nYaren

1'% 1xon
.1.1.1962

qAr*nen

qAIRYD






.b"p 5 9@ noa noon 10 [ %@ T%wp o*i3an TF D33 18913

1%3 N1*0*%13170 RI3ND AP
w221 n'"p

7300 %@ 97I%aY o"o 6 Y@
LN15AR Y@ 79k ep 30 TP NP3 DER NP3

<TITY 0%3%1 |33 YO InE Y0 101D

12" pr7v3zp npYh?1 0¥ oD 75%X25 ©r02 PP 2 DOY30D
«T10 naod%? " ni913z 10 16" pyarsx avapy

.0v02% 24 T 18

4“111'? Elﬂﬂgi"

AL T DR R AP 00 MR MR N2 B e

e

1,800 n*1an %y van a%acpp% 16" miavax 10

piI0*a% 1" @ n119p 175/95 or3°3p 400

4,000 n20p a17*% 10 9nea prr*3a0n

YR *103% 6" Ca o pranp 9x3 3/16" oang

4,000 ATTA n1Y33an Yw

n¥*ap? 971k o"p 380 x 105/42 vro131p 9

1,000 D*21%n navay
10.800

16 ,E§+ﬂﬂ1ﬂﬁ1 +00_ 71181 1IB797 ATNW;

2188

g*11@pn 8131717 4 oropie C, T —p ar13a avas avay 93
ATNI"D AIPIIDOIAP M0 OnTi%a O0*MI0PY 13hnna oPvna nbary
2370 10" T o *332 ©9T021 1711 AYIY A131YIPR Yo naa% ooraa

«10" P73z %2 o'@ia®n pranan & vty

1181 ATNEA Bi3D (np oor %3 %3y Davar £ DYvDY3 DYODIn %Y
Ba9 7i0an pO%D %319 Ok O3 TYADAY IOBR® A22 131°0% n3ivnan
70 11IRT [23 37 A1 1102 SB%E YR AR R'"T aYme *ana o
«17010 ne%se

80 2 7@ an173 o0reb %9 PR TIIRY RAPRI11 AT nihan

A333p0 OF RINx a%2aF AFol1l D¥II8F %F 02WDI10 071719 9
22% nv%5N "33 ATNODA AR DODBRDA NI3331 DTI0D 13IB2 ATROA
« 1R

1177 no@ ARIPY7I ONRT PTITR N2aAT N3P 83T Ap%a nTnon

N*3T1 ned NRaP1 AE%a20 %0 P*I70 10K Avnma an%hY aqmpr nraTa

LA1IP? DYIP 1%2 ®w3BD OTNEA .ATWmY
5772 PPN nem NYAPY BN1IPA Y@ RYYS3 aTnon 1912 n'nY o#a

.51?2$17 YIND A1370 AI319IPRn BYaY
<AIIIR? BA3A230 MAA PN
+OWEY TIND 123D ATIIAAT ADIND ©r03
+M23E AYNEO BI3122 AEPY Davan 2
«713@Y DORPTIDR N3I1'9Y ATnEn N3voD
.(1173@na aoasn »x%) aaw A"0NBI13 T3 " »

In.‘-l‘.? Elﬂﬂﬂ.-

9_nNo2@11_.va__ 11311 9114
D 9 7@ IIIRY DINIED AYIIP YRD P9 ,7@3 DIBYED %10 f13Da
.00 3 %0 N31a% o'213P 10" 4p @ma%332 e 1,2 ant1y

10"%x10" § -p pryovmp oY1y

+O0D7R0OD0 00324 0P an7 ©127'p 400 T o*appa 1%k o119y 990

O O79783D 2_1"n NF3ITD 0*93%3 ROFE *ME RN Y1IRY arroa
«O07DROD O%7%32 Oy o"a 7

o¥ o"s 3 71pap *"p npaDA NTAIYD AYaAr TM3 qUIRY ayroa
JAPPIDR ;1ﬂn1:nn 190 10 %@ ®In ©%20 .O*RAD %3

21
£5

386

39

n?108
n*"31%1350

o1*% 1Xpn

o 1.1.1961
a*non

«87 .B3DD

L] L1

L] "

1] L]
AIRYN
nvazan

n*a1%1312en

g1'% axon
e leLs 1968

s'nEN

AIRYA







+07137870 H13 AR X*IVA%Y KTANT
«21187392%90 qBwpn " " "
N9 *2 NPYA0Y OBIK 71¥0%7 13830 NI6%D DR AY331R0 RYIAAT
073377017 PIYE
.0%3%31 D3ONAY AIIP*3INE 1703 A1B75 AR 1AFRY
.OTn@AY? o0*a*a nionnno " " n "
+o*1T3i7B0 a%a3% arpono " " " "

DP7100a R399 OYIPI00AIFN 0¥ R131010 BYANARRa AP
@*) NY3A212 DCBA DP NI3IITHIN AINPAY O0'%3%an7 OUEEIDEA
(opik q2knY

«N32370 NEY037 N7a¥

193@na 0333 ®RY) 17apna 10"xi0" o*1703®

E " - " g . %'t 10 10 oo

.H'I"l""‘? 12,30&.-

10 no7@72 189pa 118 2 2711338 9720

- ———— S S a

5,5 "975%37 0" Twa oy 23 ny'pld ho5ayo OoF 130 2 Db
=2¥3 oF o"a & 1070 "y Ai¥alLn B193Y £ %F¥ 1m0 wbp
LR EN 13FDN

A1I0%30 BYTINY SE NIPYXYY DYYanfD 11T B13 PaA3n
+RN137TD TIIA YO OYB3IDTRN

g*PYna As%naa AFYoaa A2IFR L7730 P12 110 2 %o @'aDa
+0%312390 91100 BY AZYO3IN NY93r D'ERIMN DY7IATN

15111‘? E,ﬂﬂﬂ--

46,45 _no1e3n 137 1308 ]38 10 nopn 313z
022770 pD 12 T97K3 500 L *"3wp Av133 "3 n11IP 2 %3
«1%Y3320 TMIET? ma3pn AvoOnY Ypix *Yava 16
D @RIRD AIRIP 4 Yo 1732 DadnY PTEOD Na3l TED 1x1 prIi1ny 4
«A0Y77 A%3y Apoa%? DY'Pranpy ax ran L 400 AP 2 %o piorl
g08 15 I 7747 A¥Y01 02 171 AN NIDORD AYIPINLDIIPN
OrR DAIR?3D00 RIYAP F3198% 0r08% YIOD 2NN B%AF YD ARz
«N98%X707 RII*PR
R%ap1 D08 AP 2 D0'3I0Y 4 NYT'03 AP =0 *131 f1ipn
amsx (112@a DIPDY 1MP2IAY ©TINICD D%%a%3) OF PYm %3 an1n
«(13%2 mpoa 17917) FOI3 {130 AITYI %P DT OYPAY

"My D330 0*I%YI0) N%1I0 RIPAYD ABIIA AI1EY?D AR ITIIAY
DNIX R73DD 213°00 1170 %y piap? (13%0 Aappa T II1000 T
«29031977990 axoYy

170 6=7 %popa nyoY%8 6 .115tg PYI2390 A9AFR 31132°0% 170D
A3FNY ATIIn L733Gx2B20 *HproPR 9T133a AT 2 %o noynY
Ypopy 2530x7980 *%propo %7123 nywp 7 nyraps Y1807 nmavpn
2 na*ep*30 A1TYNY ARTaAPY NAL DAY 2 %o nonyp% 1hm €
an 1 BY3772 XX RITMAY AYTAPT RTAFA LR17'T 2 S@ oA3avDY Tan
«03177%1 2 %0 noInY

nim"®

rlll-_
L9002 3"p 14-1 %pEp qop 12 %@ 777x3 ®"> 500 L nyvaap 4
LpDY a"p 160 %pop Twop 30 992 771Ik1 D3 ann 400 T m1vp

n%1r8e
n*31%1%321w

1% 23BN
«1.1,1962

T*non

eRERE:

n%ara
n*31%112m

D317 aspn
+«1.1,1962

qA*non

1IR*A

nYigse
n*a1?13so

01*% azp
+1.1.1962

A*AEn







Teoi1ilp 30 pn 6 Sy J__ 5_ 11117 ¥Ul1d §13n

—— N —————— - ------—-ﬂ_--

6 ApYWIN 129 1900

—————— i ——— - —

g*93%3 1040y paaiop 99 23770 1*71% 90 8o 3/4 %@ 933D
9190701 %3300 A%¥Ba% o"> 356 Y@ 1737772 9T 0¥ YDA
«10F0RY 17721

«TJ11R% op 24 T¥F Na370% UY'DADGRD ¥IT DY

AX Y9937 %2 1370 "aps 1958 papa prpPn? PONE fI3L0A
g2EenY 17%31 77B10 NB9na 291> nFrei avI¥Ea S@ B33EDn 93
17733 110732% 7993 11P0NY 1737972 Y@ @Th YTYYT 91DID 9%
«yonY

A17131%31 AYYPIDILIK NODIA2 NITI3IZT A7IN2 93307 119 AY JDTD
m? L.T171F ®Y kI Ay jpvnDy 1960 'xp 1y ,1969 nim qupa
«A97°% 500=2 DY1302 D“:ﬂT1 o*p9n {13097

1*3an oippa (45) nepan %130 Raa7n

«73%1%?3730e0 I¥'Z01 M
nEIIN A*a Y@ NTIAFA IRYTI 7319779320 TI'XRN AaAoTAT PINB
L118P00 {22 7AP%P YO APR? AaRIpEn 7100 O'DATAR NPION

, «P3177% 35,000.=-
A1 1,000.= 9w 70 30 ¥2 9@ opa, 112y Ao n013
NIRLLE EE 000.~ 2"Apa

44 51, EE flgawn 199 1908 16“ 1711330 0h933n0

—— —— e ————— -

oT370Y a*aop oTraaanepn 16" nya3a3n 0*v4933 DYBYaB
1WS#D 17D JIIRA L PTI2 LTMI'E 113330 M3 RPYDAN
LE3TA 731331 ©IT 0aFp 2% ¥Ta0% 0'raan #Ar7abhan gYnph

27370% ITIY KOD 1M YT 22371 v 7 %0 979932 falxa 5330
«17°T %5 DT*anTE DYRIAY 11'TA DAAETT BR
43187% B*ITI¥ BD 5-5 N33 pYEI3D T3I@Y B0 7=3 Paaa ®rap
«T717T0 RPYNDI OTYT2ARTD O0%9I31 AYADTA

NI*MIPY30 NITTA® RASTMI O0%TAY 0D 4=5 %O O0'8ian
«013770 70 DTD3IDTRY

0D 7,3 %@ 79k2 16" nvv3x 2 oraonp
wn 3,5 " . 16" " 4 .

To70 %aooep 12

ayri1v19p 1t

(8 @w171) nasma *%3%a 4

.313% J73mip 1

LAY 3,200.~

o 0O NQEn 87 PP 7W 178 2 171D

. —————— — — - - .

g'pi7iX npoopnY? 3p Y2 %o nPO13 N2 o¥ 110 2 Yo noan AYTD
+LO07770 T*H3071'an 1rEYna %o o¥

«*31979350 11731 BrAIPTRI AOTY

713 L,N1'03BX 10D D'RAA TI'X %0 Dr3ond%? ANaFal PHYIve
n%330%2 10782 IR O7'PEY YODad ¥IAPYFP YO0 @[nFDa 121 *Iev30
.110an n3voof RO 0 orpaAax PUAPN.OTDATAR

.0%2F S=2 n719232 A*a ©Yion Jopa 1951 niga Aipa
.H132703 aar¥a navw 10=-20 T3y wyIn 92320 20N @Y

«017%% 8,000.~

QRN

o1y axoa
1.1962

7188
n*31%3130n

nen

AIRTA

n7138

B azen
-1‘1162

asnp

EETRT:

n?19s
n*31%1308

01*% a3on
«1.1.1962

arnon






7 A@owan 1997 15DU'T'IJ1B11 RUD _1BIR

R0 2P0013 GDIPD ARYID Yra1a% YI3'a oMo 150 YTrT OF 1DOR
«NPEY? MBIY*P 25 %@ av9*n0a 10172 110 50

NI837% NP 9@ 19031 RnIo%B2 OYORITD OFAYTIRa AR 9r3310Y
CIPD ¥ AEINAA AYap (A7 *¥n YPmo) P13t 35=30-3 Ypup2
<1%32n

AP3@ ¥ ATIa¥7 ©vaoan n£1 1951 miwa nr*ax*i01 @373 LERE-RA £
n%130% n31a 2%70% 109 02Y 17103 ANYEY T n3ma L1958
*AD137A .TTD1 R? N3IND2A@ I3A0A ATI12T YO DY@IA INKIY TEIM

11PA NEFI 71T AR 11T 7ak 11010 DEYOAA 131%A0ST TAY 10
B*P%70n N3N oI "OPY1I=Fa" ©3i510 N¥Y03In A37YDI O3 YII0Y

«O0%10R
98017 100C=> n3v2o0 nx 13390 A3@e 681 O0D3@ 1I7*0An DAl
<IN RT3 K% RYO IDTD A0IRDY

.N17%% 15,000

8 NEwIa 19%.080 A" 0931932 24 91 DITIN DAY D 2

—— - e

PFED1 I0IR D'DEAY IDOKRT DY93%3 24 Y%¥ 991k oD 7 Yo A9%1p
«TIOR BDRD Y%® na1an 130 40 Su

«+1702 n1o%E E€=7 0¥ nowo RITIYI O0DDETA

«0%299797%a 09T 2P 0990 DDI¥DA neBODA

Ave%s €=7 11380 DIPEBY NEYIAN N*ap RAY%3IAY 1037 9D 9apY
LMBWE %P 0Y¥13F 1102

18°MIAY IPTIT L, AT12F1 1A KT Arap9231 1958=1 19593 0*1%qea
24 jonpil OY'KIB3 710D 1%k 09 A"pal DYOTNY OYaer oOna

1719a% 17707 0%2p *293% nY9%> npv71 ona nnoy: 1958 n3ma

+ B3T3

T"nowa 20 O@TITNA NQYEY 1'00Y NDYRDD KY 1713130 A*YEPIIBRIAPD

«THAIR PI8% ®*Y nopen

«037%% 20,000 = pY9%% 2%10.000

11 AnYwIa 197 19pa R"™Ip 250 110113a=97177

T . . . i T [ S o i . T i s . S

¢

"ov3%pP" nATY1 o*anp 18.000 ©e pao%P In® 93 D"a 130 pivrorq B
1078 9% D'AD II¥D OF R"IP 250 MIT® 3 p911 400 S@ 1p3an
«"172X0

*Ho@wn kN IINY AR 95 OF IR N3 D9TYIA 2 OY 11309 DAGEOR mo
nna NRTIXIT TI07327 A0 AR IDDKD 1p@ 09T YPYEBT OF TNI1D

1808 600 1y oDy
F7 @* I02370%1 mA@D U031 9¥ OY313770 ROANT 3107330 05190

«T122790 20 1993231 D7341 BOD PI1IPY

ape2n %W NIPLA NIPT S @Rl REANA N3 Y@ onv¥n Y2 AR YapYy
«A739K737277 NPY3T 0TI 31TA 21@A TAIRA YoonA A9an Apoona
A?1307 N7919 DR P*03A% A%2%1 P P13 AYEA ATID3 4%31 aprIe
«17 JoTH "3 1R?3I7277 13009

PR PI03AY 033 NILYD 3D NDIAN NAZ @Y ©273 110733 9TYIn
03w 5000 *3m nivw 3000 92y AR 91T .I07120

P71 1PIE INAD1 1T NIDAOTYTAANI O'YYTOTR ak3Ind 1959 paw 1y
927 D*Ip%Y9 B3 PR 9D 1DYNIA ,IRD 310 2303 OAD IRIDIY
DDIY 0DIPIA 1023 PTYIAY 0TEIIOPEA 9913 1DTND D*YPYPORD
«21%2R=%0 PIO%P WAk "3y DY'D NYI3INA DATYA n#n

700N RAY 1073371 0PTYYY [A@ED 09791790 ©DTOAN N3l

NY%% 27,000

Ik A

nYiose
n*"31%7120

DI*Y a1zon
«1.1.19682

arYnen

e ]

n2?1318n
n*3119%1328n

ay*% axon
«1.1.1962

q*non

AIRYA

n71m:d
n*31%77308

D1'% axon
«1.1.1962

arnen






B211_380 Nn139_3 _78SoRr_400_Ap19n7_1UR1_own nid

14 np@an 8% 18P0

K"1p 200 %o npdon 2ra@a apavnY? ox9 %oon naYy
Yopona ATand DY3anwpYa ov qEpr Ax800 oot ProDD A0Y3an 9av¥D

D*EDA 7P WY 10733 PYID " »
T2pRk 3200 ©BaT ProERD DrPII0BDAPR M
" 3dx200 " - U bk 3G T
" 3xi00 " p?89apn "
" 3x60 nlakopn "
o EIx30 Mk "
" Bwa0 "Iy ¢

10733 Py¥r*IDY YDORA NO3nn YpoOonn ApLona apawen
02200 AR APYIDKD 1*0TAY PO DY ATIaYY 1911

«N19%% 2000

15_Mo1e1n_222.08 "3 150 I3 _D211p1n_n¥iaz 023130 4

—— S e ——— —— - —

71021 D*33R3 0" 160 Ty 01712 3 DY4MpID %O 11919Y DYTYTD
«1Y N¥In 0¥ o0

«TIIXRITNITIA 80DA VP D0*22379B0 0731107320 Y0 0*7IBIDN DFan

«017%% 5600 = 4x1400

20"D/a"p 0,2 28 _Fn?3_01pin_71wipy_nidaa_2
12 N@rwan_18% 1904

. —

B2 003 7Y D*a373p 2400 7k A"p 1100 AmexrTa nY9na 2
«1" 3 3" p p*v92 S0 AdITDY ANOY3AD YAND

7'@o0 PIATFA D"O/a"p 6 Y@ YAYa RIA 0°TI171 T30 0PN
A® RIT2II0 NI37an p"o/a"p 0,2 Y yn%n DR Cra@p YRS ATIIAY
«03731A% ApPBOAA TOMD MICDDOBY AT YA%3 IIBPR

«71%100 DR 1PATY NOR A271 0¥ T12¥% @WAER 9IPYP 2@ aaPDa

«T1T737 ARY2X *NR A7738% 131D

«N717%% 2000

15 nnwan 9% 19pn 0D1P17 NaRWO

—— T T o —— o o i

ne?s 2r¥ N33 o"3 15 Yo W00 0D NYRYEOIL DIP1Y aROD
«031 17320

TR0317T77770 12IK2 IPXD DY3IBP DY'DIDYRY D1P1Y DYDY nNTDIYD

+ “137 0730 KO ,N13797D TN 1onDa nj:!nu 103

Ip3ap 03w 4=5 32 ANYR 17317 RYY A1A *TIPTIY P13 n@I1T
« 178 DI1337%03 1©T2 T03 ATAF LO0TPIY DIEYD AR RI131Y0aAN

.071717% 1800

TIKYA

n2irse
n*a121128

0317 13DA
«1.1.1962

a'non

TR0

a%?308
n*11%113p

NN

IR0

n?313

D177 azen
«1.1.1962

aAYnNon

TIRYN
n?i0E
n*31%11200

o1*% axo
.1.1.196%2

arno

R M D | ALY V11 T L B G Y 1






S50 _nolwa_19% 13pa__pr?_ 200 jipa_niiaa

T A o ——

T1ee *"¥ A¥3IpoD % 200=% 90 Y@ pasvor 102 Aiqan ol
+0"3 & %o *Soun

on*l N3 NI2AIYR ADTAP 2Yi1ma aTaAYDN Y@ 13E3 Dasap n?1970n0
NI%%T3n BAR DA AR@A 1v3 DPIIPY 72332 ovp G‘?ﬂ DYBa93aR? AY3I293580
«ATIIRYEN2790

D1*% axon
« N7 noo
33y a1zb3 10D .1.1.1962
L017%% 1000 qnon
59_0@1win 18,00 _1231WPII0UT_R7_]17033_]3p3 13103%_11u3dn
«N?*M3%37 971 IYDO PAZAN 2 ‘oD 1701 "I101% @mYmpe Q[I%*n
01337 *93p DIp%® %o DYa1@ NYDAPBI 11030 PTYTRN OK 21apY mipm

«PT1 OnY 3171100 .

«N99%% 300 q'non

26 nonywan 189 1900 DIYIR1780DAIP MW7 1937970 DS

'-'-'-----#ﬂi—ﬁ-------------u--l:‘ﬁ_----------——i—------q-.

0*7%931950 *33¢ tn? 170 200-% 9 AYIPIDO3IAP YPYN 1109 DAD qFIR*N
9732 0¥ e 1.5=% 77 p%"o 20-D A33 310 YU AYIIEOR 07 0YTi1
«170 80 717 *9271797'0 17139137 Ai1YDA PITIP RApAaYv 1

RIYEPIADOIIPY RAITIAR TIPAY 1732 9Yi1m3 077215 O0¥9TETYE A1@Y neags
0Nk DYTP B*31%%120

«10%0B5AY% AYHIITIN T TARLD DETST 0P nYiveYy 1230 01*Y axpn

s1.1.1962
«N17*Y% 2200 1'np
28_Noluan 297 180z 013130 10310
T17Y023 TTIEZD IARIDN & X wD 10 Yo 5111:,IH51113 131 1n97@ qI%*N
« 107980 7@ @A PO ANIPYAY 81YD Ye1n AntnoY
*PIN 9% D*3I11381 NTIT Y130 RI3PTTI ©Y1331 DY1I'aD 11 xXx
«0"D 1 0Y3P*M2 10YI00 YO DA 1PA AR D'AYDID NIYD
«10270% N*3IP1E031IPA Ax Drawpd 1Y2 ovaq1 oy ni1ap now
D*31%30n 70 @A PA .DYY3IA00 TI%0 110771 [IDTRY DIPD avavsn

B3%33%0 1700 "W D*IWN DTIPN PO RIZPD NP3 IWBRD  NTA19133D0
«+R3077 7072 DroPEAR
AYIPAID0IIPA PIDPEIAN AR DYIDERD RY 142 Yo ©'a931 oF n17Ip
70 DN PROR MIRTIREAA YD A1T0% 0'R1) oBiie CY3pp 7107 *@1BOD
« 73330 1173321 PIEIERIIDTY? D'RYIDA NIDIPRI (309

oY*% azon

NY9Y30 7800 *38% PY 71 ®3
| « 09 P7327 nT1a o3 1.1.1962
| «0197% 2400 R REET

27 Nnawan 18% 1908 07913

| ni1v*% 800 U'ADA I00 BT AYY3IANA YTRD 11109 Y30 ‘
n 200 17120 *903% N AapnY hoanY% iz
2 i@ni &% INI°D noPnY 120 %132 DYpYn

00 2300 :a*'npa |

n17*% 2000 n*"oa

BNl e BB Lt EER L ST







n19*%

1500

500
1000

1000

N1y

n1ry

2 =2 =2 =

4000

300
200
200
300
500

1000

nnry

CRREL)
L

L]
L]

niy

nI*a 10329n

2500

100
100
500
o0
1200

n1*y 6000
naa*y 300
- 700

ol 300

L 100
PUSSEL. - )%
ni1a'y 7600

40 141 43 .52 nnrwn 19Y 15DE 112:2_1P7E

e el i g i

231713500 1YPART R3320 11319

g*913xy017 0"2 3§ ©Y'11890 0O DrOPI3*a 2 40

= 750 x 2 npv'*piap

79%7 %9130 Y@ aAn1In NIYay Av¥on %rama)

(nopna
n?2a® aron? o"2 7,5 7vpip DF OPI37N3 1 41
B?T390
g 110 pp%a3% 170 16 119 1 453
“m A3%0Dp n3 %3p3f Y 99730 3Tav9rx 62
o*9%n 313

n"pa

53 G4 .66 ,B7 nNny@n 189 18900 TwaIn

e o - e ol e e e e e - e e e -

215 %7110 *B2% nav1'pY 1*@o>p BB
niezTa a%ar% nar*pa 1300 Yarpop 64
JbEnl1 gr'e113pP 0% o*r'pan 66
11p*0 %2490 E8Y

D*0111P Y@ 0*317158% OD*ITIPD

MAAAALRLOOIA L BUA A ISR IPD
KDi11y 13T AYN@T 1331 1n9?am

48 ,60 N wan 189 1800 DIIWID

-F;llill! ——— ———————

"Mp1ie pTnb 48

D*9137 N39721% O*RPYIDR nNO'ER YAR 2 48
¥731x1 3137% n1393 2 60

ng*ax NvIPR Yo pY¥eEDIP 4 60

47 ,49 nNoiwin_187_130a__010an

S — -

198% DYIDIN LOYIBN DBYE ARYETY 1031078 2Y Y459 17973
« 112780 70D Y'Y 33DTIANQ@ AT 330D OD0D 71D @®

N10%5% 03Tk D08 BPYBDFP 9Y117T1 0o 6500
p'oa awn a"p 26 993 %0 YpED 730 Y3711
190 13=3

:Ap*I0RE 070N
Aen/a"p 57 = 195/170 g v8m %3 133

“1i@ma Ny 40xweo 8

D900 *813 n1vay

90D A"p 40 -~ 115/96 190 *%a Tas
20x o &6

14 8 B1*310 n3'A% DYp 330 456
7" x 6¥2" pi3 nivae 70

1vxye" ,B/8" ,3/4" nia1n% o913y vxn
2Y4nxiygn

«MEN

£47

(49

(49






& EEE -

A111NRD 0Y30n 2I9Q Uzl 133100 231731338 TI0E S0 DOBIET0

N1 % 3.3 8

nD¥T AYaan adinnn paaoe &/1 pen (1

q3p @ " iYLy = (2
7*'P1 AD3T N173a8 n3GY " 3/2 n (3
nizno% nr3an 3/3 ° (4
npza nv3any n*nnn 3/6 (5
92p " B | (6
nB37 nr3an% 1% §13  3/6 ¢ (7
TP . .l 31/6 o (8
nox7 nv3anY 0'3'a 913 §/7 ° (9
qsp  m n m 317 (10
naza " 191%0 30 5/8 (11
"mp " " " /A (12
1 ‘op n'np11® A%YIDAY 710D a/g » (13
g " : g g, 2N
npx7% n*3am vroa 3/11 ¢ [15.
n931? n1aien s1a 3712 ¢ (18
pizan 3/18 (17
D'E131P " (18
DY*ADI3ID DYITIILE " (19
L7IBYI0 RNT NIIATTD VINT AITNID NAYIAR (20

03990 N17231

naxT 99N nYvay 24 pen (21
nii'%e P " " 241 ™ (22
fn3annn " " " 242 » (23
pnix'np pradp 243 " (24
P17791 NIIP1 n%arn 56 (25
prs13o@@
1 ‘op MIZ* §iap 29 pn (26
B * TR, | o ™ (27
3111%0 *B13D i9 o (28
1130 a3 aR. (29
: e IE
11°Y T2 nlAmT Raonn 10 p*n (30
11°T 9773 Apvno i1 (31
11*T manwa A%3an 11/1 " (32
oDYoAX 91871 510K 11T NIADT DAy .- " (33
19*T Y0 ©**an9p D'8913Y Drioneg 28 » (34
17*Y %0 *ap7e 9133 DYPRN 41RTY Ty nNa3vEp 2r n {35
n77'P0 TOIDY DYpATAR NPBONY *I1B1IY AYIOI 70D 07 * (56

02 NI7139
1192 pA0%8 4<% arnon nvay 61/11 pa (37

" ni1o%® 4<% arnoa 7top 6171 ¢ (38
1983 DI0%3 %@ NY%pPrEIY nlonn gg » (38
903 N1TIAEFY P18%s nprap 67 " (40
09180370 NOod 76 ¢ (41

+A719%% 15,000 "'np







i 4

|
|

avan hopaY 1'a%o .m 0TIADY abwoan 13 15T arin% oxnaa
"y Sapi1tw TIIN MK JYAYN WK 0WIADID NTYY GpIAw ¥apl "nap"
.2"3n fnnany pra%o oviapn

173 WA javey maaapyn Yy awrhnn - anpiaw alana n2nan
t1op 1o

25Y = a7anY% 173y oKal 7*abe Wy nva‘wn aTiay 93y vivx (w
MENS o7 3Ehraenn

713wn Twa *eoda 1960-64 oriwn Jwal 1*a%0 %2 "'y ©ITIw 11X (a
LGNY3p ]OT3 AYIPA YIYAD BV

.73 5eypa Y"ad YMinma wanaw Moz (2
t3g% 19°nm yap® (raYo o My A3y j390w 10 (7
LAYAPR JBYI PIWA AR AYIPA *HD Y IR ol
«7%a%0 92 Yw 0197 N10YRI3Y ORAAA ATIAY 3@ o2
Yeiz ,0%31w G%ar0h ATIay nyey AvnL yi3py nva* ovaproa By

ST 2w ,ATIAY AYAIA 17130 n1*%hs niszIa ,91YId w10
7131 GYYYRYIVC DYRIN OYDD , 70N

QENT2 TIBI3 13TINT ATIAya ¥i1x'3 Y¥ mMIph 11130 DRI o)
L231p20 g§¥aynY

,UTnn YysnY 0%332a DBpAY WIPD 11I3N3 MINIEPA niTrayy wxa (A
.TI533 a9%yn awyn 131 ,nova DINB







'7 197 123PNAE TI17EAY O ana nohwn
1T 9% 189781 113700 TIRa niasn

TI¥3A NIINd ORIR WOD3A3JN R

Ni37n%2 0031 127 J12an0 1Iw? 71230

q8n 7,6 n®x7a mvaapa arran ni?lﬁ *513 *703% ¥4" grapive prne (1

%0 8,6 p v . " . » . " o
N1%320% ©0%3%3 933 %@ 1v3aY Yp 10"xio" j: (3

A937 DY%%A I813% nriw avay 1raay 120 [ (4

713 mi3n% 713 10"x10" X (5

ADPAYI 1X% prhazy £ 1v3a% 18T C (6

11318% %13y *3n qwn (7

oY¥2%0A NI73¥ AP0l 3100% AR 2Y Arar %raa (8 * |
144 " " (9 ‘
75/45 ,86/74 ,106/96 ,115/81 ,195/170 ,169/144 78n *%3 miqi3x (10
n37130 j181 avnea naiose (11

«APIADR 27 plane 170 10 oUap (12

q*oia%? @ nav? 12.000 § 20 o2 9793 OR%F 19% OYBn naoth

« 109219 OMBD I7120nN «020AY a%iynn nx







1,

THE "SLAVIN SYSTEM!

58 FARRICATION OF REINFORCED CONCRETE MILTI-STOREY
HOTSES

General.

This system, the outcome of extensive research, presents
several major advantapes over other systems generally used
in the construection of large housing projects.

The basic concept of the system is the fabrication of large
elements (with a view to reducing the number of joints and
erection operations to a minimum) produced by simple
machinery, whose handling should not present difficult
problems anywhere.

Throwgh the complete industrialisation of the production,the
elimination of deformations in fabriceted components and
simplification of the erection process, the "Slavin system",
used on projects of appropriste size, should result in marked
economical sdvantages snd reduce the construction period %o
an unparalleled minimam.

s Prg@osal.

This firm offers for sale either the know-how only or &
complete package, i.e. a factory in operation. TO suit the
widest possible range of reguirements, 6 alternatives are
offered, each such alternative representing a vhase of a
complete factory. Bach such stage is conceived to cope with
a certain line of production end to be easily incorporated
in a more complete factory, should an expansion be desired
at a later date. The six above-mentioned alternatives and
their approximate prices are tebulated on the sheet as over.



3. Feasibility.

In recent years, prefabricet’on of houses, poriimlarly
where large housing schenr s :r: concerned, is buing adopt 20
br an ever inecreasing numbexr of countries, be it for rease. S
of speedy erection, scarcity of skilled msn-powsr, the
achievement of a standesrd, factory-controlled finished |
product or a combination thersof.

T most countries, the share of prefabricated construction, ‘
related to the general dollar value of building works, is not
large encugh 1o warrant anxiety over workmen being deprived

of & substantial number of ouenings in the bullding industry:

in eny case, in countries undergoing = process of infnstrial-
isation, there is no reason why +the building industry should

be singled out snd prevented from following = development
protess not dissimilar to that of many other industries. .
One of the wmain featuwes of the "Slavin system" is the very
short peried of time reguired %o produce a complete block of
fla=os. When componentis are rought on site, assembly is
carried out in a chain proc.ss by speclalised taams, sach

tean repeating the same parys of work, flat after flat. In
thiz manner, a complete cycle of operations required to
comslete one blocgk of 4Q %-roomed flats is roughly 7-8 weeks,

a period of time which undcubtedly can be improved, as
workmen gain experience by norforming repetitive operations.

In zddition to this extremely short time, one csn realise a
serious saving in lgbour costa, 23 indicated hereinafter in
"Computation of Lebour per Tmit of Floor Area'.

The Organisation Cost Sheets sriclosed are hack-up sheets fTor

the above computation. %e nave further analysed total costs
(based on rumning and investment expenses detailed in back-
sheets enclosed) which would indicste +the following: !

The investment in a factory required to produce 1000 flats of
good standard per year, in rumning expenses, materlals
royalties and overheads, can be amortized in 7 years, by
receiving payment of $47.50 per sq.m. of built area. This
price is based on eertzin Assumptions detailed in the back-m
sheets and can be adjusted,by simple computation,where
applicable,

At the expiration of 7 years, the faectory would have reached
its full production capsc’ bty snd would probably be of greater
sale walue than lts initial cost.




¥* %

Building

Pleant

Plant Assembly & Instellation
Running-in ZExprnses

Land

TOTAL

e T b} T pep———

15 foms
5 eranes (10 tons)
Conecrete Plant

Elactrical, wat=r, steam
& compressced eir feeilities

Reinforecement Dpt. Flant

Other plant: Grinding, Finishing
**% Transport

TOTAL

* Buitalle up to & storey houses

4 semi-trallcrs with 2 prims mcvers

g 550,000

1,3%%0,000
& 250,000
: 70,000

unconsidered

2,200,000

v 294,000
; 170,000

! 230,000

d 170,000
& 190,000
2 160,000
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BREATOWN OF UNSKILLED

LABOUR FORCE.

bnncrﬁtinﬂ

Conerete Plant

f75u1 ing
Fours

I”ndllnﬁ of fbrms fixing reinfores-
ment mssh, lifting of elenents fronm
forms

Shift 1

Shift 2
Spars msn, in-between shifts

Total conecreting wozks
1

Reinforcemsent and Inserts

2 shifts x 20

Grindingz, Finishing, El=ctrical & ] liechanieal

jIﬂStﬂllEtiDﬁEm'FEﬁllﬁ

LS SHABRE S

= hang
SNy

60

40

Final Checks

2 shifts x 20

Transport & Erections

40

e
200 men






_'_.i.'l;}TI.L COST COMFUTATION

congid=ring 1000 flets/yesr production.

[his is sn sprroximatz cost computation bassd on
running and other costs as d=stailed in beckup shests
end considsring thst th=2 investment in the factory
must be amortized by producing 7000 flats.

1) Amortization of comnlate Tectory costs

= & 314

2) BRunning expsnses L2440 N
Tooo Tiats = ¥ 2*0
3) Labour Costs {60,000 x 12m.x8 y. _ s goz
700U = <
4) Weterials 31750
5) Royalties & 200
TOTAL § 2,527

.'-. : "-IJ = 1:[. 4?’51.] /EQ-R’I.






CONMPUTATION OF LABOUR

PER URIT OF (BUILT) FLOOR AREA

fote: See 'organisation' breakup.

Assumed: Desired production - 1000 flats of 70 sqg.m./year

Manpower, including overhezsds: 250 men.

250 men X 300 days
1000 flets x 70 sqg.m.

= 7,5 say B man-hours/sq.m.

as against:
For conventional buildings 25-30 man-hours/sq.m.
Other prefabricetion systems 12-18 man-hours/sq.m.

A fairly accurate labour cost estimete of finished flats per
unit of floor area is possible using the above data. However; as .
fates very from country to country, computations should be
adjusted using sctusl prevailing rates. Taeking for example rates
prevailing in Venezuels, the labour cost per sguare meter of
finished flats can be compubed as follows:-

1) Unskilled labour:

200 men x %00 days x 0.80 $/h.= 6.85 § - 507
1000 flats x 7O sq.m.

=

2) Add for 11 supsrvisers T4 8~ 12.7%

%) Add for 30 operators and

me chanics 2.95 § - 21.5%
4) Add for Technical & Admini-
stration Staff 2.16 § - 15.8% .
2
13.708/m"100%

By substituting sctual rates, the approximste labour cost can
easily be computed.




o

Conerete 25 mA ¥ .15 = ¢ 525
Rebars 1,100 ¥g. * & 120 = s 132
Peint = ¢ 100
Flooring = & 120
Windows 5 Bde M. =5 20 = ¥ 60
Deors T % T i = & 210
Electrienl = ¢ 100
Plumbing = ¢ 250
Cupboards = ¢ 2ud
Miccellan=ous = v 100

Totsl w1797 say 1800




YEARLY RUNNING EXPEVSES

Assumed {fosts in Dollars

Details
Plant Site TOTAL
1. Electricity, 12000 KW 2,000 400 2,400
2. Water 5000 M.C. 600
3. Fuel (steam generators,
trailers, compressors,vehicles) 30,000
4, Plant maintenance (spare parts) 50,000
5. Premiges " 4,000
6. Bank charges and interest
(considering 7% interest rates
and B years amortization of
capital) 80, 000
7. Insurance 5,000 10,000 15,000
8. P.T.7. 2,000
9. Stationery, engineering and
office equipment 3,000 1,000 4,000
10, Tools 4,000 1,000 5,000
11, Wedical expenses 2,500 2,500 5,000
12, Legal & auditing expenses 5,000
13. Cleanup 1,000 1,500 2,500
14, Temporary structures 5,000 5,000
15. 10 vehicles 20,000
16. Travel and entertainment expenses 5,000
17. Wiscellaneous and unforeseen " 5,000
TOTAL § 240,500

—_——=Esm s



. ORGANISATION.

(Based on 2 shifts, 4 flats of 70 sg. m.

B

per day)
Assumed
Monthly
Technicsl, Administrative, Services. Salaries
Manager/Chief Engineer 1 §
Administrator/Accountant 1
Production Engineer 1
Brection Engineer 1
4 x $1600 $6,400.-
Purchasing Clerk i
Storekeeper 3
Timekeeaper 1
Secretary-Typst 4
4 x § 600 $2,400.-
Office Clexks 2
o Boys 2
Watchmen E¥
7T x § 100 $ T00.-
Total techniecal,Admin. Services £€9,500.-
Supervision.
rReinforcement & Inserts
Supesrintendent 1
goncreting ¥ 1
Plant (mechanical )™ 1
* (electrical)" 1
frinding 1
Repalrs & Finishings Supt. 1
Final Thspection " | 5
Transport " 1
Brection :: 1 . .
' g.x #§ 800 = $7,200.~-
Eraction Foremen D x-% 250 = § H5UW.= i
Total Supsrvision $7,700.-
Mechanics, Operators, Drivers. ;
‘Operators, and Drivers 20 x § 500 .= $10,000,~
Wechanics 10 x 8§ 300 = & 3,000.~
Total Mechanies, Operators, Drivers. $1%,000, -
Unskilled Iabourers. 200 x $ 150 = .$30,000.- $30,000.-
Total Manpower Monthly Cost ﬁéﬁ&gggié
Jote: Por breakdown of Iabour Force, see backup sheets.
SUMVARY .
1. Overheads (Technical & Administrative) & 9,500 15.8%
0. pProductive (Reflected on Direct Cost)
Supervisors $5,650 - 12.7%
Wechanics & Operators $5,800 - 21.5%
Unskilled labourers $%0,000 - 50 % §39,450 - 84.2%
o ' A7,%50 100.0%







SIX AUPERNATIVE FACTORIES APFROXIMATE COSTS,

Production Line Production : = s .
i [ Q 3 i 3 §
Pactory Forms Crares Concrete Utilities Reinforce- Other Flant
(8q. m.) Bldg. Plant Tater, ment Flant Instal- TOT AL
Tleoc. Flant lation
f h Steam, Alr,

1. On site,slabs only 3,000 80,000 200,000 66,000 133,000 82,000 50, 000 50, 000 116,000 777,000
9  Ssme as shove, bul

stationary factory 3,000 150, 000 200, 000 &6, 000 153,000 82,000 50, 000 50, 000 116, 000 B4%, 000
a On =ite; all elements,

no factory finishing T, 000 1%0, 000 500,000 166,000 235,000 170, 000 100,000 72,000 250,000 1, 863, 000
4  Sazme as above tut A

stationary faoctory 7,000 350,000 500,000 166,000 235,000 170,000 100, 000 146,000 260, 000 1,517,000
5] Stationery, all

elements, factory .

gsemi-Tinished 8,000 400, 000 500,000 166,000 285,000 170,000 100, 000 154, 000 250,000 1,975,000

& Stationary,; all
glements, factory
findished 11 -1.3, 000 550,000 500,00C 166,000 255,000 170,000 100, 000 164,000 250,000 2,135,000



/Miss PRODUCTION OF REINFORCED-CONCRETE HOUSING UNITS




WE OFFER

OUR SERVICES FOR SOLVING YOUR HOUSING PROBLEMS

OUR PLANT

already in operation in Israel, will demonstrate the reliability and
performance of our techniques, machinery and equipment.

WE SHALL CONSIDER

® A Royalties Agreement.
® Complete Designing, Construction: installation and running-in of plants.

® Manufacture of part or all the machinery and eguipment in Israel.

ADDRESS: Dr. H. SLAVIN AND SON

43 Frishman Street; Phones : 226518, Office : 961446

ALL RIGHTS RESERVED FOR H. SLAVIN




PRODUCTIOMN OF PREFABRICATETD HOUSING UNITS

FINANCIAL ANNUAL TURNOVER (a) ¢ &
FORECAST EXPENDITURE

Matarials § 2,000,000
Wages (b 900,000
General, incl. Financial Expenses 500000

Depreciation (c) 210000 3,610,000
Expected Annual Profits § 350,000
FOOTNOTE : e

a) Based on annual salas of 1000 houses

b] Based on rate of 53,500.— per worker per year,
taking into account annual output of 4 houses per
waorker.

c) Based on life expectancy of:

7 years for machinery [investment §1,200,000)
20 years for I':ﬁ.||'1dings' [investment 5 800,000]
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SHORT DESCRIPTION
OF PROCESS

¥

10

Reinforcement assemblies are prepared in a special department,
Each assembly contains all inserts and nuts required.

The azzemblies are carried on overhead raills connected to a fixing |ig — one
unit for a pair of slabs cast in a single form

A special jig, used in conjunction with a crane, places the reinforcement
assemblies in the forms, which are then closed for the casting operation,

A total of 10 large and 6 small forms are used for one palr of housing units.

Each run with these forms produces all elements making vp one pair of
housing units, in B hours.

Tha torms are then dismantled and the slabs removed.

One pair of housing wnits 18 cast in the morning shift, and another pair in the
afternoon  shift,

The slabs are ground to correct dimensions and junction angles

The slabs a@re painted, windows and doors mounted. water-pipe and electric
conduits installed.

The sanitary block is assembled. and installations completed.

P i e —



A new /[ patented / process has also been developed in the technology of rein-
forcing steel, Reinforcement assemblies are installed by a simple and highly
efficient technigue. suitable for mechanized mass production and for intensive
vibration. The reinforcement assemblies serve as mountings for doors and
windows for water - pipe and electrical conduits and for any other arran-
gements provided inside the slabs, thereby solving an important problem of
prefabrication

The reinforcement assemblies permit vertical slab castings with an inside in-

sulating layer




FURTHER DETAILS ON MACHINERY,
PROCESS AND TECHNIQUES

1. Forms normally tend to lose their planeness through the effect of heat or
Huctuations of rigidity. resulting in warping of the slabs. After years of re-
search, we have succeeded in designing a form with minimum deformatian
permitting slab castings up to 30 ft. in length with minimum warping/ + 1 mm
per meter slab length

2. Due tn fluctuations in aggregate guality, heat effects etc. slabs up to 30 ft
length cannot be cast with satisfactory accuracy in dimensions and angles of
junction. 50 as to permit dry assembly in-situ. This drawback, still unsolved
in ather methods, has been overcome here by means of a completely new tech-
nique consisting in grinding of the point surfaces at the plant, using special
patented / machinery This is a breakthrough opening new possibilities of in-
situ exantness.




Only erection is carried out on the site,

parmitting occupancy almost immediately

Mo manual work at the plant — all oper-
ations are fully mechanized, using specially-
designed, unique and simple machinery and
equipment

The new technigues include a unique pa-
tented external wvibration process, up to
100 H.P. per casting machine. The mix is
fed in small doses permitting, in conjunc-
tion with the vibration process, the use of
vertical forms — thereby reducing plant
floor space requirements to a minimuom
Hand finishing of the castings is practically

eliminated,




-

==




GENERAL DESCRIPTION

1. All preparatory and finishing operations / joints, waterpipe and electrical
conduits; painting, windows, doors etc./, amounting to 95% of the total
work, are completed at the plant, as against 50 — 60% for other comparable
methods.

2. All elements are assembled without need for adjustment or In — situ

casting.




c. The yearly volume of house construction over the world amounts te millions of
units, representing a field of activity comparable with, or perhaps even exceed- .
ing the automobile Industry.

d. The automobile —,. shipbuilding — and steel construction Industries will find,
through our process, a new and exciting scope for their initiative.

THE MOST IMPORTANT FACTORS IN THE NEW METHOD ARE :
a. Low cost — lower than for any other existing method.
b. COMPLETE MECHANIZATION — with labor required for supervision only.

c. Mass-production techniques comparable to those used, for example, In the auto-
mobile industry.

d. Minimum time from casting to finished apartment — weeks instead of the
months required at present.

@. Flexibility, permitting easy adaptation of the method to local conditions and to
consumers’ specific requirements.



A BRIEF DESCRIPTION OF A NEW PROCESS AND EQUIPMENT DEVELOPED BY Dr. H. SLAVIN, FOR
M@)ss PRODUCTION OF REINFORCED — CONCRETE HOUSING UNITS

1.) THE NEW METHOD

2.) THE KEY FACTS

The outcome of 15 years of intensive research and development, was made possible
by the design and construction of unigue and efficient machinery/patented, for mass
production of reinforced — concrete housing units and their erection in multi-storey
houses,

A plant based on this method. owned jointly by the State of lsrael and H. Slavin,
with daily output of four units / 3 rooms plus kitchen and sanitary block, total floor
over 700 sq. ft. /is in operation in Israel,

MNecessitating a new method for mass production and erection of housing units are:

a. Outside the USSR, over 30% of all housing units are built by cenventional

methods, These methods are slow and costly, and require a high proportion of
manual work, while skilled labor is not always available,

b. Mo existing industrial process is less expensive than the conventional methods,



+ 70 Work-days
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