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CELLULAR PLASTICS TECHNOLOGY, MATERIALS, MACHINERY

WOODSID®, N, Y, 11377 37-20 58T STREET - TEL. 212-651-0837

1.0 INTRODUCTION

Urea-formaldehyde chemicals for foam generation are manufactured
by U, F. C. CHEMISCHE FABFIK FRANKENTHAL, Zuckerfabrik Strasse #3,
671 Frankenthal/ Pfalz, Ge. many, and affiliates in the U. S. A.
and Canada under a propriletary process (UFC® Foam).

JFC® Foam, an excellent thermal and acoustical insulation, is
used in combination with UFC® Coating (a weather resistant paint)
and with locally available construction materials to erect perma-

! nent, high quality housing. This can be achieved with local
labor, and with significant savings in time and capital over

, normal coastruction methods. '
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The U. F. C. system can be licensed to interested parties for
manufacture, use and sale; a total, proven system from raw
materials through applications is available. We are willing
and able to construct, on behalf of our clients, an integrated
chemical manufacturing plant and train local staffs. In addi-
tion, ueage for housing will be demonstrated, again through
the training of local personnel.

2.0 DISCUSSION

Adequate shelter for people is a humanitarian, economic and
political requiremert. Unfortunately, today's standard con-
struction methods require large capital investments in manu-
facturing plants supplying components for mass housing. This
includes cement or brick factories, steel, lumber, roofing
materials, etc. These plants are normally located far from

where the need for housing exists, Further, for mass production,
precise measurements for structural parts are a necessity, and
skilled labor for construction is required. Frequently, locally

available products are not usable due to the type of construction
employed.

%
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SHK, & division of UFC-~Chemische Fabrik Frankenthal, has developed

a commercial system for mass-housing using our products with local
building materials.




After a license has been signed, our architectural staff will
design or help to design the buildings to be constructed prefer-
ably using locally available conatruction materials (be they
wood or steel} and conforming to local taste or 'radition.

UFC Foam's remarkably high thermal and acoustical preperties coupled
with its low weight (0.5 to 1.0 1bs. per cubic foot orx 8-16 kg/cu.m.)
allow lighter foundatioans, columins and beams. The foam is non-
combustible, mold resistant, insect repellant, unfriendly towards
rodents, water resistant and stable vis-a~-vis most solvents.

Walls and roofs are designed so as to form 2" to 3" (5.0 - 7.5cm)
cavities between inner and outer skins. These cavities are

filled with fosm. Inner and outer skins again maximize local
products; these may be wood, wallboard, metal, jute or even card-
board. These walls are then painted with UFC Coating which is
weather-proof, has high abrasion resistance and adheres strongly

to any clean surface. Maintenance 1s minimal, and repairs, if any,
can be made easily and inexpensively.

It should be noted that precise dimensions for the component parts
are less critical with this system than for standard construction
mefitods, because UFC Foam will £ill any cavity irrespective of
shape., Further, the load-bearing parts can be cut on site or
shipped efficiently in bundled form.

Erection takes place rapldly using semi-skilled labor with un-
skilled helpers. VFoaming is accomplished with simple, pre-
calibrated equipment reqairing only UFC's patented gum, two

air driven pumps, an air compressor, hoses and the two-component
l1iquid system (non-toxic, non-flammable water solutions). UFC
Coating is supplied pre-mired and may be brushed, sprayed or
rolled oun both inner and outer walls as well as the roof.

The resultant buiilding, when com~ared to standard construction
practice, is lighter, earthquake and storm resistant, better
insulated against temperature extremes (30Z to 507 more insula-
tion against heat and cold) and approximately 35% less expensive.

Both UFC Foam and UFC Coating are highly stable compounds;
tests performed after over 12 years showed no significant deteriora-
tion of praperties.

SHK has erected over 1000 dwellings ranging from Red Croes emergency
housing at 8000 feet (1,800m) elevation and -20°F (-30°C) tempera-
ture, and vacation colonies in the subtroples to luxury villas.

All were completed in 3 to & months. We have kept some of these
structures under observation, and found the product to perform onm
specification after more than 10 years.




Attached are summary data sheets on UFC Foam and UPC Coating
giving the major properties of these products.

3.0 " TECHNICAL DESCRIPTION

3.1 UFC Foan

This foam is generated from two water solutions. One solution.
is the urea-formaldehyde resin, the other the foaming agent. One
volume of liquid yields over 30 volumes of foam.

U. F. CHEMICAL CORP. supplies the entire system to generate

foam. The two solutions are normally supplied in 55 gallon steel
drums. One air-driven pump per drum feeds the product into the
patented foaming gun. Pumps, gun, hoses, connectors, etc. gsell
for about $3,600.00 in the U. S. A, including training. The only
additional equipment required is a portable air compressor cost-
ing about §550.00.

The foaming gun is a sturdy, simple design weighing about 11 1lbs.
(5kg) and is handled by one man. It is pre-calibrated at the
factory leaving the user to set 2 clearly markea dials, plus an

air valve when ready to foam. Maintenance requirements are minor,
assuming that this equipment will be kept clean and not excessively
abused. The cleaning medium is water, and a special tool kit, plus
spare parts are normally supplied with each gun.

The resin itself is polymerized at atmospheric pressure in a
specially designed reactor using a proprietary process. Water,
electricity, thermal energy and cooling water are required for
the reaction.

The basic raw materials for UFC Foam are urea and formaldehyde.
Additional chemicals required are mostly standard or commodity
products readily available in almost all parts of the world.
That small portion possibly not available locally can easily

be imported. ‘

The foaming agent requires a separate reactor and the same
utilities. Part of the raw materials may have to be imported.

Resin and foaming agent manufacture are of the batch type and
require 2 - 3 operators per shift. One of these men needs to
be trained for 2 to 3 weeks and should be able to monitor a
simple reaction involving time, temperature and flow-rate comn-
trols.
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The fiulshed liquid products are stored in bulk (after simple
quality control checks) or in drums. The shelf-1ife of the
resin solution is limited, and dependiag on climatic conditicus,

varies from 2 to 6 months. The foauing agent has n unlimited
shelf-1life.

Approximately 16.000 square feet (l,OOOmz) of manufacturing

and storage space are required to produce the chemicals capable
of generating 100,000,000 square feet (10,000,000m2) of foam one
inch thick (2.5cm) per yeAar. This 1s based on a three~shift
operation (24 hours per day, 5 days per week) .

U. F. €. Chemische Fabrik Frankenthal, and its affiliates have
the skills required to design the plant caking local conditions
into account, builcd the equipment, train operators, help exect
and start up the plant and demonstrate the products' applications
in practice, Follow-up technical service is also available.

3.2 UFC Coating

This product requires a special mixer easily run by 2 men per
shift which can produce 15,000,000 square feet (1,500,000 8q.m.)
per year per 3 shifta. This equipment will also fit into the
above 10,000 square foot plant.

4.0 COMMERCIAL AND ECONOMIC DISCUSSION

The standard plant will be able tc produce yearly the chemicals
capable of gencrating 100,000,000 square feet of foam one inch
thick when operating 24 hours per day and 5 days per week. Con-
sldering the 1:30 volume relationship between the liquid and foam,
these chemicals amount yearly to 25,000 barrels (55 gallon) of
resin and fcaming agent each.

This same plant can be rumn oune shift (8 hours) per day producing
about one-third of the above quantities. Operating economics,

except depreciation, are only slightly inferior to three-shift
operation.

This plant with all manufacturing equipment plus foaming equipme-.t
and training is avallable from UFC Chemische Fabrik Frankenthal

and affiliates. Total cost is $60,000-5100,000 excluding land,
bulidings, utilities, and of course =ale of the license. Recogniz-
ing that local bus lness customs, laws and conditions vary widely,
there is no fixed, rigild approach for the licensing of this system.




The simplest Is an outright sale to each interested party of the
complete package (as described above) including a paid-up patents
and know-how li~ense. Smaller or blgger plants are also available.
Specific terms can be negotiated, and inquiries are welcome.

Other business arrangements such as equity for know-how and
patent license, runaning royalties, etc. can also be worked out,
1f mutually attractive.

iIn the U. S. A., the chemicals generating UFC Foam sell for
$0.03 to $0.04 per square foot of foam one inch thick including
a reasonable profit, but not including labor to install.

5.0 SUMMARY

Housing the world's increasing population requires, especially
for the developing nations, that the best and most economical
means be utilized to achieve this objective.

UFC Chemische Fabrik Frankenthal and its affiliates can supply
a total, time-tested integrated system of chemical manufacture,
application and use which will give permanent housing to those
wvho require this fundamental human need.

The same system, slightly modified, may also be used for other
purposes. Agriculture, (converting semi-arid regions to crop-
production without irrigation), oil pollution, sewage disposal,
packaging, paper, mine safety, and other applications are all
outlets for UFC Foams.

Capital investments are very low; this is a major advantage
to the developing nations.

Technical and descriptive data are attached to familiarize the
reader with the UFC system.

Interested parties are requested to communicate with UFC

Chemische Fabrik Frankenthal, Zuckerfabrik Strasse #£3, 671

Frankenthal/ Pfalz, GERMANY, or with U. F. CHEMICAL CORP., |
37-20 S8th Street, Woodside, New York 11377.
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bebaute fliche :
wohnfiliche nach DIN: 78.0 md

dashform : glebeldach
honstruktion : helz

preie ab ok ictierdecke: DM 40°000

SCHAUMHAUS — KONSTRUKTION OmbM
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bebaute fliche : nes m?2

wohnflliche nach DIN : 1064 m2

dachform : flach -, giebel- u. walmdach
konstruktion : holz od. stahl

richtpreis :

SCHAUMHAUS -~KONSTRUKTION GmbH
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bebuute fllishe : 130.0m?
wohntllshe nach DIN: 118.0 m2
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richtpreie :
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bedaute fllche: 01.2 m2
wohnftliche nach DIN : 80.7 m2

dachform : flach - u. glebeldach
konstruktion : heiz od. stahl
ricMprels :

SCHAUMHAUS - KONSTRUKTION OmbdH
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what UFC foam is

UFC FOAM is a superior insulation which on an
installed-cost-per-unit effectiveness basis is less ex-
pensive than poured or matted insulation material.
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its many attributes:

8 thermai insulation

® sound absorption

® iow cost

® appiication ease

8 dimensional stability
= moisture resistance
® pest controi

8 non-flammabiiity

how UFC foam is applied

UFC-Foam is applied from a patented gun within
which the foaming action takes place. There is no
further expansion after the foam leaves the gun.
Voids can be completely filled without fear of sub-
sequent presvure build-up. It can be applied in any
temperature ax easily as spreading shaving cream.

UFC-Foam can be used to fill existing voids through
holes as smal'l as one inch, can be applied between
open frames--floor, wall or ceiling—or can be foamed
through metal lath. Once in place it can be smonthed
with a trowel and sheathed over immediately. A typi-
cal between-studs void is completely insulater in
less than 2 minutes.

Where U.F.C. foam has been used

Columbia University
St. Ciair Piace, N.Y.C., N.Y.
Architect: Brown, Quenther, Battaglia, Gaivin

Waiston Building

77 Water Strest, N.Y.C. N.Y.

Architect: Emery Roth & Sons

Gen'l contractor: Diesei Construction Co., inc.

Chanin Buliding

1411 Broadway, N.Y.C., N.Y.

Architect: Irwin S. Chanin

Gen’l contractor: Chanin Construction Corp.




typical installations

air and sound insulation

The unique thermai and acousticai properties of UFC
foam, and its ability to compietely fili odd-shaped crevices
containing pipes, wires, ducts and fixtures, make it an
ideai insulating materiai for pipe chase areas and other
cavities adjoining iightweight walis or partitions.

Preventing the transmission of annoying or embarrassing
sounds is effectively accomplished with UFC foam while
providing efficient insuiation for hot and cold conduits.

lfC FOAM 7.14/u

s/




properties

thermai conductlivity: K factor 0.20 at 70°F mean temperature and
0.18 at 35°F mean temperature

thermai resistancs: (R factor per inch of thickness):
5.5 @ 35°F mean (winter) 5.0 @ 75°F mean (summer)

sound absorption: 8310 92% @ 2" nominai thickness
C.PS. | 400 | 800 | 1600 | 3200
% | 83 | 92 | 95 | 92

sound resistance: UFC-Foam in walls irnproves sound transmis-
sion ratings 5-7 Decibels

dimensionai stabiiity: Unaffected by heat, cold or moisture

water resistance: Its permeability to vapors precludes accumula-
tions of moisture, making moisture barriers unnecessary.

non-toxic: No protective masks are worn by applicators. Not toxic
when ingested.

fire behavior: ASTM D1692—Self Extinguishing
ASTM E136—Non Combustible

ASTM E84—Flame Spread
Non Combustible 25
Smoke Density 0-5
Fuel Contributed 10

chemical stability: It is resistant to most solvents. Time does not
change its chemical structure.

sound transmission curve

construction detalls

1% PSS 16" 0.C
3.4~=D.M Lath

Uree Formnidehyae Fill
Send Plaster (1:2)
Lime Putty Finish
Plaster Thickness %"

Total Partition Thickness 33" ©

frequency c.p.s. STC "44
Nota tha unusually high rasults for this
thicknaas of lath and plaster partition in
the range 500 to 4000 C P S Despite the
44 SYC rating thie partition may be very
effective ageinst transmission 0

SOUND TRANSMISSION LOSS - DB

CASTM E90-647
Test Referance
KAL-408-2-87

"883-9878855885°8

suggested
gspecifications
(a.) Submit price for a Foam-In-

Piace Urea-Formaidehyde insula-
tion for

specific location

{b.) The Urea-Formaldehyde Foam
Insuiation shall be manufactured by
U. F. Chemical Corporation, Wood-
side, New York and shall have the
following propertles:
1. Thermal conductivity K-0.20 @
75F
2. Fire Behavior ASTM D 1692 Self-
Extinguishing; ASTM E136 Non
Combustible
3. Flame Spread ASTM E84
Non Combustible 25
Smoke Density 05
Fuel Contributed 10
4. Water Repellant, Non Corrosive,
Mold Resistant

5. Density: 0.6 Lbs. Cu. Ft,

6. Shrinkage: Linear 1.8% Normal
3% Max.

7.Sound Absorption Range: 83-
92% @ 400-3200 CPS @ 27
Thickness

8. FHA Materials Release #551A,
April 14, 1969

9. Perm Rating: 32-38 Perms/In., @
60% Closed Cells

10. Toxicity: Non-Toxic per Federal

Hazardous Substances Act and
complies with N.Y.C. Building
Law.

(c.) Install Insulation by means of
Licensed Applicators.

Use equipment specially designed
for this particular Foam Appiication.




1. PRODUCT NAME

Foamed.in-place insulation
U.F.C-O'Folm

(Formulated in accordance with
the patented Isoschaum process.)

2, MANUFACTURER

U. F. Chemical Corp.
37-20 58th Street
Woodside, N.Y. 11377
Phone: (212) 651-0837

3. PRODUCT DESCRIPTION

Basic Uses: Thermal and acous.
tic insulation. For application into
floors, walls, partitions, pipe chases
and other building cavities.

For use in houses, apartments, of-
fice buildings, manufacturing and
commercial facilities, laboratories,
sound studios, ships and other con-
struction. Can be used for remedial
work in occupied buildings as well
as in new construction.

Limitations: The material should
not be used where it will be subject
to temperatures in excess of 210°F

for prolonged periods. In exposed

N

applications it requires a protective
surface to prevent mechanical dam-
age.

Composition & Material:
UF.C.Foam is a modified urea-for.
maldehyde resin. It is cold-setting
and forms a low-density, non-com-
bustible resilient plastic foam. The
material has the ability to flow into
odd-shaped spaces, around wires,
piping, etc. Setting takes place 10
to 60 seconds after it leaves the
applicator gun. The material can be
trowelled before setting.

There is no further expansion of
the material after it leaves the ap-
plicator gun. Voids can be com.
pletely filled without danger of sub-
sequent pressure build-up.

4. TECHNICAL DATA

Thermal Conductivity: k-factor
(ASTM C-177) nominally 0.2 at 70°F
and 0.18 at 35°F mean temperature.

Sound Absorption: In a 1%
inch metal stud and plaster wall it
improves the sound transmission

class (STC) from 37 to #44. In dry

wall construction it reduces sound
transmission from 5 to 7 decibels.

Structure & Density: The struc-
ture is a microscopic sized cell ag.
glomeration interspersed with micro-
scopic capillaries which are irreg.
ular and discontinuous.

The standard density of U.F.C.-
Foam is 0.6 lbs./cu. ft., although the
density can be varied from 0.6 to 1.0
Ibs./cu. ft. When fresh it weighs 2.5
lbs./cu. ft. at the standard density. It
has 60% closed and 40% open cells.

Volumetric Stability: Temper-
ature or humidity variations will not
cause U.F.C..-Foam to change volume
or exert pressure.

Normal shrinkage during the dry-
ing-out period is 1.8% to 3% linear.
Rapid or forced drying may cause
shrinkage in excess of 3%; slow
drying will hold the shrinkage to
1.8% or less. No shrinkage will oc-
cur if the material is foamed into
an air-tight cavity and then sealed in.

Resilience: U.F.C.-Foam is a re-
silient material with a very high
vibration resistance. The foam will
not support a load.

Moisture Effect: U.F.C.-Foam
will not hydrolyze. Moisture absorp-
tion in wet cavity wall over 24 hour
period, 2% by weight (U.S. Testing
Co. report No. 43336). Water trans-
mission, 32.38 perms (ASTM E
96-B) (American Standards Testing
Bureau Inc. Report No. 13982.)

Firs Behaviour : Non-combustible
per ASTM E136-65. Will not ignite
up to 1,202°F. (U.L. File MH 8952).
Factory Mutual approval for sandwich
construction 14 inch sheet rock, 214
inch UF.C.-Foam. No sprinkler sys.
tem required.

roved by the Board of Standards
and pgﬂ:lfor use in New York Ci
under dar Number 487.70-SM.

Tunnel test (American Standards
Testing Bureau) ASTM E-84-6] with
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foam exposed, flamespread 25. Smoke
density 0-5, fuel contributed 10.

Gas Evolution: When subjected
to a flame or radiant heat of 1,300°F
the material decomposes releasing
water vapors, 18% oxygen, 2% car-
bon dioxide, 2% carbon monoxide
and amines. No toxic vapors are pro-
duced.

Toxicity: The material is non-
toxic per Federal Hazardous Sub-
stances Act and complies with NYC
Building Law.

Pest Resistance: The de-oiling
effect of U.F.C.Foam makes it a
hostile environment for rodents, and
insects.

The material is completely resistant
to the commor Mucor, Aspergilli and
Alternaria types of mold. In addi.
tion. the foam is mildly bactericidal.

Approvals: FHA Materials Re.
lease #551 A, April 14, 1969.

5. INSTALLATION
Preparatory Work: No prepara.
tory work required. In existing struc-
tures the foamn can be applied
through an opening as small as one
inch in diameter.
Methods: U F.C.-Foam is applied

from a patented gun, within which

the foaming takes place. There is
no further expansion after the foam
leaves the gun. Working pressure of
the gun is 65 10 85 lbs./sq. in.

Application can be made at any
temperature, provided the components
can be brought to the foaming ap-
paratus at 50-70°F. The foam can be
applied through open frames or
through metal lath. Once in place it
can be smoothed over with a trowel
and sheathed over immediately. A
typical between-studs void is com-
pletely insulated in less than two
minutes. The cured foam can be re-
moved and replaced by hand.

Cure Stages: Initial setting takes
place 10-60 seconds after the foam
leaves the applicator gun. Additional
curing takes place in 2-4 hours, dur-
ing which the foam acquires resil-
ience. Drying takes 1.2 days; longer
if in closed cavities or in very cold
weather.

6. AVAILABILITY AND COSTS
Availability: U.F.C..Foam is in-

stalled by approved insulation con-
tractors. Contact U. F. Chemical
Corp., 37-20 58th Street, Woodside,
N.Y. 11377, phone (212) 651.0837

for the name of the nearest approved
installer.

Costs: Individual job costs will
be quoted by the contractor.

7. GUARANTEE

The stability of the material is
guaranteed for ten years.

8. MAINTENANCE

No maintenance is required after
application.

9. TECHNICAL SERVICES

Information or assistance on ape-
cial or unusual applications is avail-
able from the manufacturer, U. F.
Chemical Corp.

10. FILING SYSTEMS

Sweet’s Architectural Catalog File
Sweet’s Industrial Catalog File. Addi-
tional product information available
on request.
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Condenration has besn a problem for the designer and builder
because most of the insulation materials sither accumulata con-
danaation due to their inorganic nature, or bscause they form

barriers where eccumulations of water

are possible.,

ISOSCHAUM has some very interesting characteristice when reacting
with moisturs., Thess will be presented hers to help the daeigner

and ueer obtein optimum resulta,

ISOSCRAUM 12 e porous urea-formaldehyde reain with 60% cloeed
celle, interspsrsed with microscopic capillariss into which no
vater in the liquid form can penetrata. To obtain a clear picture
of ite behaviour, 2 " thick specimens were preparsd and stored

in air st & constant moisture con-
tent. The moisture sbeorption wase
determinad et intervals of 24 hours.
Density ves 0.82 and 0.44 1be,/cu.
ft. reapectively., Ae can be saan from
fig. 1 to 3 , the absorption is mi-
nimal, It reaches ite equilibrium
aftar 1 - 4 days, This process is
raversible, i.,e., the foam will give
off ite moisture at the eame rate
at which it has absorbed it when
the relative humidity of the sur-
rounding eir is restored to nor-
mal.

Fig. &4 shows the results of taste
where complete submersion was ini-
tiatad, As cen be seen the pene-
tration is very slow, The higher
danaity material submerged in co-
lor coded weter showed a penetration
of 1/8 " efter 24 hours where the
head of the weter wae 2 ",

It can be seen from this that should
ISOSCHAUM eccidentelly come in con-
tact with weter in the liquid stete
it bacomas setureted very slowly.
Furtharmore, the foam containe small
amounte of phosphoric acid which
paseivates metellic surfaces by for-
ming & protective coating of iron
sulphate,
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Fig. 3 shows the moisture absorption
of ISOSCHAUM when in contact with wet
sand. The specimens were 0.8 ", snd

hera again the absorption is minimal
thus precluding any dangar in s cevi-

ty wall installation.

With the knowledge from thsse testu snd
our formuls for computation of the
thicknass of ISOBCRAUM for prsvention
of condensation as shown in our spe-
cification booklet " Properties of
lsoschaum " , one cen design appro-
priate combinations that will not
allow condensation without resorting
to moisture barriers vwhich sre sub-

Ject to mechanical feilure.

Figures 6 snd 7 show the psntry of a
sed-going vesssl during ths various
stages of insulation, Figurs 6 cle-
arly shows the gridwork of furring
strips fastened to the bulkhesd snd
burlap stratched over it. The foam
was ''shot" through tha burlap with

Water obsorption :n % by volume
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0 2 4 6 8 10 12 14 e Time in days

Noter obsorption of porous urea resin immersed

in water {20° C)
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Moisture obsorption of porous ureo resin
on wet sond

@ special nossle, thus filling all crscks end irregulsr voids. Pi-
gure 7 shows the decorative panels being instelled, No moisture

berriers are being employed, snd for that matter neither have they
bean used on eny of the 400 other ship insuletions done with 1SO-

SCRAUM,

rig. 7

it e s



Figure 8 shows another installation of
ISOSCHAUM in severe moisture conditions,
again without moisture barrier. This is
a tile roof placed on a wooden gridwork
of studs, Burlap was stapled to the lo-
wer edge of the studs and the resulting
cavity filled with ISOSCHAUM. This 1is a
common type of roof in central Europe
and thia method of insulation has shown
to be cheap and effective., No accumu~
lations of moisture have been reported
during the past ten years. This method
of insulation has certain advantages,
such as protecting the roof structure
from stresses created by thermal expsn-
aion and contraction. It also permits
storage in the attic, which would not
be possible if the insulation were
between the joists.

Another very advantageous application ia in pipe chases, where
hot and cold water as well as chilled water for central air con-
ditioning systems are together. There the pipes need not be
insulated one by onc, rather the whole cavity is filled in one
shot through one or two openings under the moulding. Here again
tests have shown that no moisture barriers are required. Figure
9 shows a typical pipc chase insulation with a fire hydrant

opening on every floor.

Fig. 9




e W T Chomical @og.

INBULATION CRLLULAR PLASTICS TECHNGLQOY, MATERIALE, MACHINERY

37-20 38TH STREET
TEL. 818 - 681-0837 WOODSIDE, N. Y. 11377

TECHNICAL PAPER # 2

|
MOBILE EOME TRAILER ACOUSTIC AND |
THERMAL INSULATION |
\
|
|
1




Mobile home trailers can be easily and economically inaulated
aga.nst noise, heat and cold with ISOSCHAUM. This offars the

mobila home owner maximum comfort.

A two inch thick layer of ISOSCHAUM absorbs 83 to 92 % of airborne
sound in the 400 to 3200 cps range. This same thickneas alsoc has
an insulation value of R-10, which means that the heating and

air conditioning bills will be much lower.

All cables and wires are anclosed in this foam, therefore thare
will not be any rattles and short circuits. Condensation and
moisture problems are also eliminated because of ISOBCHAUM's

water repellent nature.




The above illustrations show the FLEETCRAFT MOBILE HOME production
line in Sesttle, Wash. Ths procedure not only looks, but is indeed
simple: One man sprays the foam, another one trowels it smooth

snd a second crew fastens the outside skin. There is no further
sxpansion of the foam, therefore no waiting time between operations.
A very inportant saving is the storsge space: ISOSCHAUM comes in

two liquids thet are expanded when needed.

The FLEETCRAFT MOBILE HOME MANUFPACTURING COMPANY has not only
improved their product, but done a0 in sn invisible way: The
customer can not see, but he surely can fesl the diffarence in
comfort, quietness and reduced fuel bills. And when he wants to
trade or sell his mobils home he can be aura that there won't be

any dry rot, vermin in the insulation or insulation that has

saggad to the bottom.




Technical data:

Density: 0.6 1lbs,/cu.ft.

Closed cells: 60%

Melting point: 428°F

Max, shrinkage: 1.8%

Expansion: 0%

Toxicity: none

Moisture absorption @ 100% RN : 0,03% Ly vol. in & daye

Vibration resistance: ne deformation after 35,000 automobile miles.

Structurel strenght: week, resilient material suiteble only for
cavity filling.

Setting time: 40 to 60 seconds
Drying time: 2 to 14 days
Fire rating: Self extinguishing ASTM 1692 D

KeFactor: 0.20 @ 75 meen

Sound abeorption: 2" thickness 83 - 92% 400 - 3,200 cpes.




PLASTIC FOAM
INSULATES,

HAT PROOFS'
BUILDINGS

specially-formulated resin
injected in wall cavities
creates a hostile environment
denying rats a habitat

4

ONE OF the nagging problems
plaguing contractors engaged in
renovation and new construction of
slum areas is the pesky rat—a ro-
dent man has tried to exterminate
for centuries.

Past methods, which tried to
eradicate rats hidden in bulldings
have had little success. Even if rats
are temporarily eliminated from
buildings to be renovated, they re-
turn after the job is done. Keeping
the rodents out of newly-con-
structed buildings has also met
with little success. The dual attrac-
tion of large quantities of food
remnants and a warm, secure habi-
tat attracts rats en masse.

The only solution is to create a
hostile environment which will per-
manently deny rats a habitat. A
new material ‘“Isoachaum-R,” from
Isoschaum Corp. is designed to
create this hostile setting.

The product, a specially-formu-
lated resin is a variation of the
company’s commercial cold-setting
plastic foam, used as insulstion for

MECHANIC FILLS cinder block cores through
one inch openings. Foam denies rodents habi-
tat and is bacteriai static snd insecticidal.
Roaches and ants avoid it. Equipment consists
of compressor, which suppiies propeilant and
pressurizes the two materiai tanks. Speclaily-
formuisted foaming agemt, "isoschaum-R’’, con-
sists of resin and air combined in & patented
mixing device (hanging on side of operator).
Agent sxits from hose ss liquid insuistion and
acoustic foam-~which hardens in sbout one
minute. Gun can be activated by pushing lever
down for on, and up for off. Intermittent use
is possibie since no plugging of gun will occur.
There is only one reguisting device which Is an
air needie va ve. This reguistes the density of
the foam by sdmitting mora air for a lighter
foam; less alr for a denser foam.




heat and cold, acouatical insulation
and fire retardation.

‘Rat-proofing’ a building

Fritz Kramer, Iaocachaum Corpo-
ration’a president tells how a build-
ing is ‘“‘rat-proofed” using *Iso-
schaum-R.”

“Our liquid foam,” Kramer aays,
“ja injected into wall cavities
through one-inch openings. Fluid
pressure fills the wall cavity. The
foam flows into all cracks and crev-
ices—setting in 40-60 seconds with-
out further expansion.”

Krame  adds that when the foam
hardens, 1t envelops and entraps ro-
dents. It also makes the habitat
inaccessible to other rodents.

What tests show

Dr. Ross M. Grey of Columbia
University backs up Kramer’s
claims for ‘“Isoschaum-R.” Grey is
chairman of the Institute of Com-
parative Medicine, Columbia Col-
lege of Physiciana and Surgeons.
He says: “In testa where com-

pressed air is replaced with nitro-
gen gas, ‘[soschaum-R’ killa the ani-
mals within 90 seconds.”

He adda, “The foam presents a
hostile environment to rats for two
reasons: 1) The formaldehyde gas
entrained in the closed cells of ““Iso-
schaum-R” is in high concentration
and rats will not attempt to burrow
through it; 2) the substitution of
nitrogen causes quick asphyxlation
of the animals.”

Grey says he set up a test to see
whether a rat wou'd burrow
through the foam to get at food en-
cased in it. “The rat,” he saya,
“knew that food was behind the
foam but did not attempt to reach
it for four days—although he did
not get any food during this time.”

‘Has great possibilities’

Dr. Grey concluded his report on
“Isoschaum-R” and ita possible uae
in construction saying:

“In my opinion, the use of this
foam as a tool for rodent control
has great posgibilitiea.

INSULATION foam is Injected into pipe chase (below) showing close-up
of easily operated apparatus. The “lsoschaum’ foam flows into and
around all odd-shaped crevices filled with pipe wires, fixtures. It seals
air and sound infiltration, cracks and voids. Right: Close-up of foam

as it fills plpe chase.

e e,

“Ita possible use in the area of
rat control is evidenced by the fact
that the foam will: 1) Quickly as-
phyxiate rats caught in the foam;
2) eliminate living and nesting
space; 3) provide a barrier through
which rats will not attempt to pen-
etrate. Such a barrier system, if
further teated might be of great
value in new construction.”

Acoustical, thermal insulator

Kramer predlcts that ‘‘Iso-
schaum-R” will find wide accept-
ance once contractora are exposed
to the product.

“This is because,” Kramer says,
“contractors not only get a rat-
proofing material but an excellent
acouatleal and thermal insulator as
well.”

Kramer saya that aa an acousti-
cal insulator the product absorba
83-929 of airborne sound in the
frequency range of 400-3200 cps—
at a thickness of less than two
inches. Aa a thermal insulator, it
has a K-factor of 0.2 SEEN
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The Torrey Cenyon disaster again underlined the need for new methoda
and materiels to control oil pollution. The huge quantities discherged
by the Torrey Csnyon made the use of detergents impracticel as well as
undesirable, since the emulaificstion of oila worsens the situation,
rather than improve it. According to suthoritative opinion ths beat
way to clsen up oil slicks is to soak it up with atrsw, Thia binda

the oil rendering it harmleas,

While this method is in ita effscts excsllent, it is obvioua that
where large quantities of oil sre spilled it becomes s problem of
logistics and svsilebility. It slso csn become quite coatly, because
usually straw is not s commodit: readily obtainable st (he besachea
or on board ahip, or for thet matter in a harbor.

Chsmischs Fabrik Franksnthal, Gsrmany, our affiliate, under the
direction of Dipl. Ing. Heins Baumann, its director of R& D, hea
been able to dsvelop a low cost synthstic foam that absorbs and
holds more oil than strew end costsconsiderably leas.

The main cheracteristics of this foam are that it can absorb selec-
tively oil from 30 to 50 times ita own weight without taking up
any water.

The foam can be manufactured in-situ (on board ahip or in tha harbor)
when it is needed from two aquaocus solutions with s very aimple and
inexpenaive apparetus. A short time after the foam has been produced
it can do its intended job.

Ita remarkable sbility to ebsorb oil is based partly on ita callular
structure which is shown on ths front page in e 1:40 photomicrogram.
The synthetic rsain takea only 1% of the volume, the remainder being
air bubblea which ere interconnacted with e network of microcapillariss.
These are so small end offer such resistance to weter that conaiderable
pressure is rsquired to introduca water into the foam., However, oil
heving s much lower surfece tsnsion can eaaily penetrate into the
cepillsriea and cells.

Another very importent charectsristic of the foem is that it is re-
silient and will release the oil under preaaure, i.e. oil in the

foam can be expressed for recovery. Oms cen foraee some vexy interesting
possibilities in the shipping of oily subatences.

011 slicka can be surrounded with this foam end sincs a lerge part
of it protrudes from the weter, used as e¢ wick for burning off the
oil. It can elso be left drifting - it will not herm squatic life.
Bacterial ection will eventually decompose it. The foam itaelf is
stable and biologicelly hermless to living tissue.

Our new method and materiel for absorbing oily substances (patenta
pending) offers low cost oil pollution conmtrol, great veraatility,
ease of applicetion and complete safaty.
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‘ine Fluff
o Soak Up
il Tested

The Germans have dis.
ered that a building in-
ation material used in the
m of a fine, white flutf will
o compietely soak up oil
ifls from water, and the
uct is heing promoted for
L use for the first time in
s country,
e State Water Control
ard staff, with last year's
Is from ships on the York
ver frash In mind, got word
ut the use of the product
d obtained a sample of it
ently from a distributor
re. The staff reported keen
erest in the possibilities.
Tests Encouraging
Tests in {ts laboratory
wed the fluff soaked up
ry drop of oil rapidly from
water surface, and none of
water. The biackened fluff,
ich still tloated, could then
scooped off, leaving the
ter clean as a whistle. The
teria! hurns. It is & type of
ea formalkiehyde plastic,
irted into walls as a spray.
i hagn't been tried on a real
Il in this country, C. E.
ley, director of the board’s

IEBNICAL DATA:

or: white
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Richmond Times-Bigputch
Oil Spill ‘Fluff’ Tested

Continued From First Page

pollution abatement division,
was told.

But no easy way has been
developed previously to clean
up a big spill, satisfactorily.
Detergents are used to break
up an oil mass.

The American Oil Co., at
whose Yorktown refinery the
spills from suppliers’ unloading
ships were reported, has re-
sorted to the use of a floating
boom system to encircle a

ship. It then uses a dispersant

on the oil.
This sinks it, Cooley said.

A beauty of the Insulating

product, which is inert, Is that
it would avoid any harmful ef-
fect on marine life, such as de-
tergents could have, said Eari
R. Sutherland, the hoard’s
Richmond arca representative.

There is no chemical action
fnvoived, but only the physical
action of absorption through

Depsitv: 0.5 1dbs./cu.ft. + 15%

Consiatency when dry: resilient
Alr cells !E i? ce: 3,000,000
a‘tmctun; Lamellae with

microscopic capillaries

pR value; 6.3 + .5
non burning

Combustibility:
Alh; 5%

Melting point; 420°F

0i1 absorption as @ } 2 W
aicron: l;.ﬁ -17.-

the countless small capillaries
of the fluff, they sald. The dif-
ference in the surace tensions
of oll and water accoumts for
the complete separation of the
twn, they added.

The oll can he squeezed out
of the product afterwards.

The Germans came upon the
behavior of the material, after
the Torrey Canyon disaster,
which sent tons of oil onto Brit-
ain’s beaches when that tanker

broke up off the coast, Cooley
said. The incident came about
the time of last year's first
spiils on the York.

The insulating material could
be used to clean up oil spills on
the highways 1o avoid hazards,
Cooley said. He saw no reason
why some petroleum products
couldn’'t be reclaimed com-
pletely by pressing out the fuff
if they are costly enough to
justify the cost of that step.
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To fscilitate the celculation of installed ineuletion resistence for
heating snd cooling load determinetion, the table below gives the
values of most commonly used building materials (ASHRAE guide 1966):
Where the manufacturers give resietance valuse, these should be used.

Oiracties
BESCRIFTION isch o Resistonss
OF MATERIAL Hoat Flew o

[l

SURFACES: (FILMY)

Outside (15 MPH wind) — Horz. A
Inside e Horz. & up At
Inside — Down n
Inside (reflective foil) — Up 1.2
Ingide (reflective foll) —— Horz. 1.n
Inside (reflactive foil) — Down 458
SOARD-PANELS-SHEATHING:
Wood siding-—~beveled and

lapped % Horz. M
Asbestos Siding —— Horz. g7
Woods—-tir, pine, suft woods % Al »
Plywoods Y% All N
Sheathing (Impreg. or coated) 3, All N

% All 1.9

Drywall % rforz. & up y
Plaster board and plaster ¥% Horz. »n
Composition wsllboard — Horz. & up ¥ -
Carpst and rubber pad —_— Down 1.28
Tilo—vinyl, asphalt, etc. — Down 08
MASONRY MATERIALS:
Concrete 1 Horz. .
Concrete block—3 core 4 Horz. N
Concrete block—3 core 8 Horz. 1.1
Concrete block--lightwsight 8 Horz. e

Filling cores of concrete

block add Horz. J8
Face brick 4 Horz. R
Stone, sand 1 Horz. ¥ |
Built-up roofing ¥ Up 3
INSULATION:
Wood Pulp Ce!lulose 1 Al M 4
Cotton blankest 1 Al i
Mineral Wool blanket or batt 1 All Me i
Mineral Wool icose fill 1 Al 200 te 3.93
Vermiculite 1 Horz. & up .
Polystyrene 1 All w
Polyutrehane 1 Al s
Pre-tormad roof insulation 1 Up an
Roof dack siabs 1 Up 18128

1SOSCHAUM n-valus per inch = 5.5 @ 35°F mean (winter resistance)
ISOBCHAUM R-velus per inch = 5,0 @ 75°7 mean {susmer resistence)

The sum of R-valuee of @ given, completed structurel section, divided
into 1, gives ths U-factor, 1.e., the heat flow in BTU/hr,, through
one squars foot per 1°F temperature differential,

When ISOSCHAUM {s used for insulation, no moisture barriers ere required,
provided the mteriels on the warm side of 1SOSCHAUM are less permsadle
than the ones on the cold side, snd no constant freesing conditions
exist, such as in cold storage.




insulation shall be inches thick
specify atructure

ISOSCHAUM ures-formaldehyds, pour-in-place, resilient, sound and thermal

insulation foem as menufactured by

and installed by licensed applicator:

address
with the following characteristics:

Density: 0.6 1bs.cu.ft,

Non burning (ASTM D 1692 - 59T), non melting, non toxie ,

Perm Rating: 50 - 100 perms/in., @ 60% closed cells,

K~factor: 0.18 @ 35°F mean, 0.20 @ 758r mean,

Shrinkage: linear 1-1,8% normal, 3% meximum,

Sound absorption range: 83-92% @400 - 3,200 cpa @ 2 thickness,
Water repellent, non corrosive, mold resistant

FHA materials release # 3551, May 17, 1967 ,

Project: |

Axchitect and/or engineer

Remarke and auitmi instructions
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A HEAT AND NOISE BARRIER IN A BOILER ROOM




ISOSCHAUM is an excellent heat and noise barrier. It can solve a

combination of heat and noise problems as shown in the illustration.

Noise and heat were penetrating into the apartment located above the
boiler room. In order to shut out both ISOSCHAUM was foamed into
a cavity created between the concrete surface and metal lath sus-

pended from 3" stick-clips.

In order to allow proper bonding, the stick-clips were fastened the
day befocre. The distance between the stick-clips is 2 - 3 feet. The
metal lath was covered with ISOSCHAUM approximately 1/4" by spray-

ing. No further treatment was required.

The foam was applied directly with a special trowel-nozzle. As the
foam came out it penetrated through the metal lath and was trowelled

smooth in one operation.
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CAVITY WALL INSULATION : BRICK VENEER/CINDER BLOCK




Cavity wall construction has become a popular building method in
commercial construction.

One of the big problems of this type of construction is the problem
of insulation and water penetration. Inorganic insulation materials
have the tendency to absorb and retain moisture.

ISOSCHAUM pour-in-place insulation foam solves both problems as
well as others.

The foam is poured, without exerting pressure, into the cavity be-
fore it is closed up. The foaming hose is dropped to the bottom of
the cavity and withdrawn as the foam rises. As soon as the cavity
is filled it can be closed. There is no need for moisture barriers
as can be seen from the data published in our technical paper #1.
Furthermore, the foam seals all cracks and crevices, thus creating
an effective seal against air invasion.

An experienced two man crew can install up to 20, 000 board feet per
day. This "igh rate of application as well as the comparatively low
cost of the material itself, make it very attractive from the cost point
of view,

ISOSCHAUM'S high R - value (11 for 2 inches in the winter and 10 in
summer), as well as its absolute water resistance offer the builder
a superior product at low cost.




SHachawm 0 " CQ fomcal @W

THERMAL & ACDUSTIC
(NSULATION CELLULAR PLAGTICS TECHNOLDGY, MATERIALS, MACHINERY

37-20 ~ 38TH §

TEL. 212 -651-0837 WOOOSOK, N.'

TECHNICAL PAPER #7

SOUND TRANSMISSION TEST OF PLASTER WALL
FILLED WITH ISOSCHAUM. (%)

(*) With the permission of the Metal Lath Association.




Plaster—Plastic Study

Ideol partitions are made with materials that have
light weight, structural strength, moisture and thermal
resistance; that serve as sound and fire barriers, and, of
course, have a reasonable price tag.

To date, no single material with all these qualities has
been developed. The trend appears to be toward the use

f combinations of materials —each of which is inherently
irrong 1n one or more of these ideal wall properties.

Positive steps have been taken by the Metal Lath As-
ociakion to develop a compatible group of materials

tuch, as u total assembly, will give desirable results ot
easonable cost. Steel studs, metal loth and gypsum
Iaster have long been known for their strength-to- weight
atio ond w.aeir unequaled record for performance in
B crual building fires, For e xterior work, substitution of

bortland ceinent for gypsum plaster car: fulfill the mois-
ure resistance requirement.

In the area of air-borne sound transmission control, the
ronolithic nature of metal lath and plaster hos given
dequate results in both field and laboratory. However,
cdern noise producing conveniences {garboge dis-
osals, electric shavers, oir conditioners, mass media)

oupled with the increasing population density, results

a situation where upgrading of partitions and wolls as
cund barriers has become a prime necessity. The most
ractical and effective solution developed by the lothing
nd plastering industry is the use of resilient attachments
etween the steel studs and one or both metal loth and
laster membranes. With proper installation of resilient
ips, a sound transmission class gain of seven to ten
ecibels may be obtained.

Another approach, although not entirely new, is to
ompletely fill the partition cavity with a soft sound-
bsorbent material, the theory being that the sound wave
assing through will be absorbed ond converted to
armless heat energy. Testing of various light weight
ller moterials proved the absorption theory to be cor-
ct. A urea formaidehyde fill material has been tested,
'th results that are favorable ond especially compat-
le with lath assemblies.

Urea formoldehyde is o cold setting faam which is
paomed in-place with o portable mechanical unit. Erec-
on of steel studs and ottochment of metal lath is done

the normal manner. The foam is then *'shot through'’

e lath, filling the stud cavity completely. Construction
f o test panel showed the feasibility of using the double-

back plaster method on this foom-metal lath base. The
toam is resilient enough to let plaster keys form, but also
stable enough to allow the double back coat to be ap-
plied without affecting the scratch coat or keys. (Results
of the sound transmission test are illustrated in the ac-
componying graph.)

Moisture content of freshly foomed urea formaldehyde
is 1.8 lbs. ‘cu. ft.-~a factor which has some effect on the
sefting property of gypsum plaster. The use of the ma-
terial in curtain wall construction® may have good
possibilities. Because of this moisture condition, a slow
cure is induced on the portlond cement stucco face,
thereby virtually eliminating the problem of shrinkage
cracks. Other ‘advantages in exterior work are: a thermal
insulation-K-factor of .20, a moisture borrier, and fire
resistonce —since the foam does not support combustion
—its melting pont is 428 degrees F.

‘Refer to METAL LATH NEWS, Vol. 30, No. 3, Foll, 1966 Metalath
Studwall, pages 6 and 7.

SOUND TRANSMISSION CURVE

In'PsSS 168°0C

3.4 D.M Lot

Urea Formaidehyde Fill
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Lime Putty Pinish
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37-20 SBTH STREET - TEL. 212-651-0837
WOODSIOE, N. Y. 11377

THERMA!L & ACQUSTIC INSULATION

TECHNICAL PAPER #38

SOUNDPROOFING OF GARBAG.L SilaFilo

Garbage shafts are usually metal-iined vertical ducts
where high noise levels from falling garbage are gen-
erated. This situation can become (and usually is) a
nuisance to tenants in rooms adjoining the garbage shaft.
An e¢ffective noise barriev can be easily and inexpensively
installed with the U. F. C. FOAM SYSTEM. This system lends
itself to new consttuctlion as well as for remedial woik in
already coccupied buildings.

- lnjc,cﬂun-HQ;e "

i

UFC FOAM
INSUILLATION FOAM

U. F, C. FOAM is pumped into the Liollow space between the
Iining and the wall of the incinerator shaft through one-
inch holes, It does not require bracing since the foam

does not expand once it leaves the applicator hose. Pump-
ing pressure is below 35 psi. It sets within one minute
after foaming. U. F. C. FOAM is an excellent thermal in-
sulator (K-factor is 0.2) and an effective sound barrier
(sound absorption coefficient: 83% € 400 cps; 93% € 1600 cps

at a thickness of 2 inches). C(ontinuous service temperature
210°F,
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THERMAL & ACOUSTIC INSULATION
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PILPE CHASE INSUIATION MADY
EASY WITH UFC-FOAM

Insulating pipes in a pipe chase is expensive, time
consuming and inconvenient, :

The UFC "K' FOAM insulation system offers several
advantages to the architect, the builder, the home
owner, and the tenant.

Sewer Lyne
/ Cold Water

/ Hot Water
y

Combination
Chilled /Hot Water /

UFC "K"

INSULATION FOAM I" injection Hose

UEC "K" is a ligquid foam which can be injected from a

hose into cavities through one~inch holes. 1t does not
expand once it leaves the hose; therefore, no bracing is
required. After one minute, the foam sets and hardens.

Tt is highly resistant io pests, molds, chemicals, heat,
and cold. Ko moisture barriers are required where tempera-
tures do not go below 32YF.  The maximum constant high-
temperature exposure for UFC "K" is 2109F.

s s .
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UFC~-FOAM can be appli- ! in wi ter and sumner hecause it
is a cold-setting process--independent of ambient tempera-
ture. The applicator gun discharges the toam at a rate of
2.5 ctm, which means thut a cliuse 5" high, 6" deep, and
12" wide cun be insulated in less than 2 minutes' foaming
time, irrespective of the number of pipes in it or their
configuration,

Repairs are easy to erfect becawse the foam can be removed
hyv han and replaced afterwards.

1t has very cood insulation value (K-factor is 0.2 @ 7;“F.
mean tompevature) as well as a high suond absorpt ion
coefficient., UtC prevents sound traveling from one bath-
room to another by eftectively preventing sound transmission
through vertical pipe chases,

UFC-FUAM can do an excellent soundprooting job on drainage
pipes, where high noise levels are often generated from
down-rushing water. This can be eliminated in the design
stage by placing the scwer lines i1n a pipe chase and foaming
it with UIC-FOAM or as a remedial job by encasing the offend-
ing pipe in shect rock or similar rigid enclosure and then
foaming it. (Sound absorption coetficient is 83% @ 400 cps;
3% @ 1600 cps at a thickness of 2 inches),




U F. Chomicad Cogh

CELLULAR PLAETICS TECHNOLOGY, MATERIALS, MACHINERY
WOODSIDE, N. Y. 11377 37-20 58TH STREET - TEL. 212-651-0037

TECHNICAL PAPER #11 |

I LETX1CORES

To mathematically arrive at the potential thermal resistance
value for an 8" thick Flexicore section covered with typical
asphalt built-up roofing and Cores foamed with U. F. C. Foam
we submit the following for your consideration.

faking a section of Flexicore 6" long x normal width of 24"
being 1 sq. ft. (144 sq. in.} 108 sq. in. (6 x 6 x % = 108)
are over voids varying in height from 0 to 6". The balance
of the surface area (36 $q. in.) (144 - 108 = 36) hbeing 8'
of concrete and roof coating only.

The average thickness of U. F. C. Foam in a 6" circle would )
be 4.7". Computed by: 28.27 (area of 6" circle) x 6" (length
of single core in 1 sq. ft. section = 170 cubic inches. i
170 : 36 (sq. surface measure of core = 4.7" x 5 = R of 23.5. L

REFERENCE LTEM_DGSTGNATION R_VALUES

S Ve s— oy o ——————— e

Manufacturer (a) 4.7" U.F.C. Foam (R=5, per in.)= 23.5

FHA (b} 2" Concrete = .32 :
FHA (¢) Built-up ruofl = .33 ‘
FHA (d) Inside air film = .68 if
FHA (e) Outside air film = .17 f
Manufacturer (f) Flexicore with built-up roof = 2,00 3
Manufacturer (8) 1.2" ryoof beoard (Urethane) = §.33 g
Manufacturer (h) 2" Roof board (Styrene) = 8.33 i

FHA (1) 8" concrete = 1.72




Then:

In one sq. ft. of surface (144 sq. 1n.)

c+d+ e+ 1 = 2,90 36 parts - 2.9 = 104.4
a+b+c+d+e=25. 108 parts - 25. = 2700.0

2804 .4
2804 : 144 = 19.46 average R value

Recognizing that mathematical and actual results are not
always parallel, it is suggested we take a 20 per cent adjust-
nent factor., 80% of 19.46 = 15.57.

By adding trethane ("item g") or Styrene ("item h") under
built-up roof, we have 13.57 + 8.33 = 23.90 R value which is
a U of .0418.

The result of extremely high insulation value with roof boards
of a practical thickness make this seem to be a most desirable
system. VPerformance and economics are both attractive,
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U.F.C. POAM, TYPE K

CORE INSULATION

from

U.F.. CHEMICAL CORPORATION

33-69 55TH STREET

WOODSIDE, NEW YORK 11377

I INTRODUCTION

1.1 - U.F. Chemical Corporation submitted their U.P.C. Foam, Typs K,
core insulation (2 1/2 in. thickness) faced on both sides with 1/2 in. thick
paper-faced standard gypsum wallboard for possible Factory Mutual approval as

a wall sssembly of low fire hazard, not requiring automatic sprinklsr protsction
of itself,

1.2 Fire tests in the FM Constru:tion Materials Ca.orimetsr and an
additionsl fire test to evaluate the possibility of a vertical spreading fire
within the core show that the conatruction meets the Factory Mutusl Approval |
Standards for Class I Building Materials. !

1.3 Ths tests also served to qualify for approval constructions in
which ths foam is enclused on both sides with paper or vinyl facsd standard
gypsum wallboard of thickness greater than 1/2 in,, or enclosed on both sides
by concrete or masonry.

11  DESCRIPTION

" 2.1 The U.F.C. Foam, Type K, core material is a foam-in-place ursa-
formaldehyde base plastic. The foaming agent is an aqueous detergent sixture
expanded by air.

II1 CALORIMETER TEST APPARATUS AND PANEL

3.1 The first fire hazard test was conducted using the FM Construction
Materials Calorimeter. See attached re-print for description.
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3.2 The submitted teet pamel (4 1/2 ft. x 5 ft.) consisted of a
2 1/2 in. thickress of U.F.C. Foam, Type K, sandwiched between 1/2 in. thick
paper-faced standard type gypsum wallboard, (Metal studs, 16 in. o.c., were
contained in the core parallel to the 4 1/2 ft. dimension.) The exposure
side of the test pamel contained a wallboard joint which wes covered with a
gypsum joint compound. The joint was parallel to the 5 ft. dimenaion, and
12 {n. from the exposure edge., When in place, a 4 ft. x &4 ft. area of the
test panel was subjected to the direct action of the fire exposure.

v 1EST
4,1 The preheat air was adjusted to 100°F.
4.2 With the refractory cover In place, the exposure fire was turned

on and maintained at a fixed rate until thermocouples fmbedded in the brick
iining of the calorimeter reached 300°F. At that time, the exposure fire was

cut off and the calorimeter allowed to cool until the imbedded thermocouples
reached 175°F.

4.3 During the calorimeter cooling, the test panel was placed ip
position and the edges sealed with asbestos cement to prevent the escape of
gases from the calorimeter chamber. This is the standard preheat procedure.

4.4 The exposure fire was then turned on and maintained at & fixed
rate throughout the test. From the flue, a time-tempersture curve was obtained
representing the combined heat contribution of the sample and the exposure.

v. EVALUATION

5.1 The noncombustible refractory cover was placed on top of the
furnace and sealed.

5.2 Agein, following the standard preheat procedure for the calovimeter,
the standard exposure fire was turned on. At the temperature recorder, the
time-temperature chart was pre-plotted with the curve for the test panel to be
evaluated. Then by adding metered fuei from a separate source through suxiliary
burners, the curve obtained with the test panel was duplicated.

5.3 The various auxiliary fuel rates used were recorded and plotted.
With this data and the heat value of the evaluating fuel, heat contribution
rates of the test pancl were computed to arrive at & Fire Hazard Classification.

5.4 The maximum one minute Fuel Contribution Rate FCR was recorded as
116 Btu/sq. ft./min, The total fuel contributed by the assembly during the
10 minute test was 300 Btu/sq. ft. These values are converted to a Fire Hazard
Clagsification in accordance with the M standard for Class 1 Building Materials
as shown on Page 3,
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VI  VERTICAL WALL TEST

6.1 A4 ft, x 8 ft. panel of the same construction as the Calorimeter
panel wes supported on the floor on its 4 ft. edge. A 6 in. x 8 in. opening
was cut into the center face of the wallboard 6 in. from the floor level.
Three thermocouples werc placed at 12 in,, 36 in., and 60 in. distances frem
the top of the opening. (The top of the panel was unsealed.)

6.2 An acetylene torch was inserted into the opening and this exposure
wae maintained for ore hour in an attempt to induce vertical fire spread,
VII RESULTS
7.1 Calorimeter Tests

The Fire Hazard Classification indices of the test panel snd
those of the maximum allowable by the Factory Mutual Approval Standard are
shown below:

FIRE HAZARD CLASSTPICATION

Flame Spread Index Fuel Contributed Index

2 1/2 in, U.P.C. Foam, Type K, faced
on both sides with 1/2 in. paper-

faced standard gypaum wallboard 15 15
Factory Mutual Approvai Standard 23 100
7.2 Vertical Wall Test

Only minor flame spread was observed in ths immediate area of the
exposure. No verticul flame spread resulted. Major dsmage (decomposition) to
the core insulation was limited to an approximate 2 ft. distance above the
exposure, Maximum thermocouple readings recorded were:

Thermocouple ) 12 in. above opening 1700°r
Thermocouple 2 36 in, above opening 100°r
Thermocouple 3 60 in. above opening 90°y

VIIT CONCLUSIONS

Fire tests show that the U.F. Chemieal Corporxation's U.F.C. Foam, Type K,
faced on both uides with minimum 1/2 in. thick paper-facsd standard gypsum
wallboard is a construction assembly of low fire hasard. The assembly conforms B
to the Factory Mutual Standard for Class I Building Materials and 1is not expected
to contribute significantly to an interior fire. The sssembly does not, of if
{tself, require automatic sprinkler protection. Approvsl is also extended to
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constructions in which the foam is enclosed on both eides with paper or vinyl
faced standard gy;sum wallboard of thickn ss greatar than 1l/2 in., or enclosed
on both sides by concrete and wasunry.

The manufacturer shall periodically furnish samples of the product for
purposes of re-examination to insure continuation of product acceptability.

Approval is effective when the Manufacturer's Agreement is signed and
returned to Factory Mutual.

BJC/bre
Notebook No. : 280
Tests and Report By: Report Approved By:

W’ W" -
B.Ld. Callahan, W. ¥, Maroni
Project Engineer Chief Materials Bngineer




Series und Serien No.
U. $. DEPARTMENT OF MOUSING AND URBAN DEVELOPMENT

FEDERAL HOUSING ADMINISTRATION ‘
: MATERIALS RELEASE

NO. 551a
70: INSURING OFFICE DIRECTORS Supersedes No. 551

" ppril 14, 1969

- SIS S —

SUBJECT: 1. Preduer ¥ U.F.C,-FOAM INSULATION

2. Nems ond Address U. F. Chemical Corporation
of Menufacturer 33-6¢ - 55th Street

Moadcida, New York 11377

Data on the nonsthadard product described herein have been reviewed by FHA and de-
termination has bees made that it is considered suitable from & technical standpoint
for the use indicated herein. This Release does nut purport to establish a comparative

quality or value rating for this product as compaccd to standard products normally used
in the same manner.

This Materials Release cannot be used as an indication df endorsement, approval or
scceptance by the Federal  Housing Administration of. the described product, and any
ststement ot repreaentation, however made, indicating such spproval, endorsement ' or
scceptance by the Federal Housing Administsation is unauthorized. See Code 18, U.S.C.
709,

Any reproduction of this Release must be In its entirery.

use Thermal Insulation for Buildings.

DESCRIPTION: * U,F.C,-Foam insulation is a light weight cellular plastic
produced by the interaction in aqueous solution principally
of urea and formaldehyds in ths presence of a catalyst and
foaming agent. It is a non-toxic self-extinguishing, white
foam material with a density of 0.6 lbs, per cu. ft. and a
thermal conductivity (k! factor of 0,24, Foam reaches near
maximum insulating valus in 14 days, maxioum in 90 days.
Shrinkage of foam shall not exceed 1.8% of length of jcist
or stud space. .

APPLICATION: The insulation iz foamed at the site by using a portable
‘ applicator equipped with flexible hose for delivering

expanded wet foam to areas to be insulated, Jrying time
depends on thickness, temperature, humidity and the amount ‘ i
of ventilation. Under average summer conditions with normal i
attic ventilation, a 4" thick application will dry within :
14 days. Winter temperatures do not affect foaming process
provided solution temperatures are «xept above S0°F during
spplication, '

HUD-Wash,, D. C. |




A.

C.

D.

INSTALJATION: Foamsd in place by authorized agent of the producer using

* Revised

Attics

Foam is pumped betweea the joista. 1L a vapor barrier is used,
foam is pwiped directly on it, A apor barrier must e used
between the foam and agy oaterial . which it may be applied if
such material or its f{inish is adversely affected by moisture
released by the foam in drying.

Ungovered FExterior Wallg

1. Pump [oan between studs with the exterior sheathing as backing.

2. Ventilate area while foam is being cpplied by leaving doors and
windows open.

3. Apply vapor barrier as soon 28 possible after foaming.

iy, Apply interior finish material in the usual manner.

Qvgrad Exterior Walls

1. Drill a 1" hole in cavity between studs, including arsas above
and below window openings, above doors, and elsewhers to assure
filling entire space belween studs.

2. Drill one 1/2" hols, or two 1/4 holes, at the top of each opening
or space.

3., Pump foam tarough the 1" hole until it comes out of the top hole
or holes.

Cavity Wails
1. Pump foam into the cavity as 271 reaches sucoessive 8 ft. to
10 ft. heights. Drop application hoce into cavity and pull back

slowly as foam fills cavity. Repeat at intervals of 3 ft. to 5 ft.
horizontally as necessary around the perimeter.

their recommended materials and spplicators.

“d‘ri“l‘#ll““‘#"

HUD-Wash., D. ©
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APPLICANT—U. F. Chemical Corporation, awner,
APPEARANCES—

For Appienut: H. M. Cole, V. Morfopoulos and C. H.
Stillman. ‘

ACTION OF BOARD-~Matcrial approved in accordance

with the repart ad recommendation of Cr—miittee on Test,

TRHE VOTE-

Affirmdtive: Chairman Gaivin, Vice Chairman Becker,
Commisioner Klzin, Commissioner Madigan and
Commisioner Nolan ..oooiveennents reeeaeaaaes ]

Ncg:“.'\'f.". ........ ‘eaettiasae "

THE RESOLUTION—

Witearas, the sepory of 2 Committce on Test reads:

487 70.-SM~, M. Cale far U. F, Chemvical Corporation,
New York, flod for approval of the material kanwn a¢
U. F.-C. Faan ?‘l&\l‘.‘"‘m wder the provicions of C26-106.2
Buikling Code of the City of New York,

PROPOSED USE: Noncombustible insulation.

DESCRIPTION: The material is basicatly ueea forgulyde-
hyde that i« spray applied to the susface thot is 10 be insnlated.
The exact formulation is of & proprictary natnre amd there
fore, the Taard hus placet the fonmula in a sealed cnvelope
and depasited it -in the Doard's safe.
INSPECTION AND TEST: The applicant has submitted
& report oi test conductod by American Standarde Testing
Rurcam, Inc. showing that the material i« non-combustible
phmul in accordance dfth ASTM E136, and that it has
at { condusivity of 201 Digeln./he.-*F.-fe.2 (ASTM
CI7), within ASTM limis,
RECOMMENDATION: On the hasiz of the test, the
. Commiltee on Test recommends the anpeoval of the maserial
" fnown a3 U. F, C. Foam Juewlation fur mse in New York
City wvder the isions of C26-106.2 Dnilding Code of the
City_ of New York, as a nonconbustible insulation, on
conflition that thic material shall nnt be considered and
shall not Le used in liew of required Rrcpronfing anl tlat
the  insulation be adenunately protectest to the savisfaction
of the Commissinner. Rach comtalner in which the_materinl
§s marketed shall he labeled “Approved by the Pa.nl of
Standards and Appeals for use in New York City ander
- Calendar Number 487.70-SM".

A swom affdaviy by 2 responsible officer of the wanu-
faciurer, famitiar with the materials, processes amd coutrols
of the product mamlactnred, shall be aled anmnaily with
this Roard. certifyine that such matcriale. procetses snd
controls are being maintained an weee in effert at the time
of i approval. Failure 10 natify the Ra:rd of chanze of
pwnerchip, change of aldress or 10 subavit the annual
affdavit will be cause [or 1evocation of approval.

(Sgd.) Soodox Snre, PE,
Director,

[

Sruane Lowentnag,

Asst. Engr.,
Committee on Test.

_ Resohed, that the Board of Standaeds and Appeals does
herchy appreve thl. material in sccordance with the sbove
report. :

Aﬁumgmmednumaawum.bwtm
Pristed in Bulletin No. 51, Vol. LV. :
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U,F.C. FOAM INSULATION - FIRE ENDURANCE TESTS
(RE: 0.5 STEEL BUTLDING FITEPROOFED COLUWS; N.B. 67/67)

WWW

INTRODUCT LON s

Pursnent o ASTB Proposal QPR MNo. 6093670 dated June 29, 1970, and the reply
thereto cosmunicated by The Comissioner, NYC Department of Bulldings, 100
Gold Strest, New York, N. Y. 10038 on July 16, 1970, Mr. Frita Kremer of U.F.
Chemical Corporation, 37-20 38th Street, Woodside, N. Y. 11377 requested that
a tire endursnce testing progrom ba cerried out "+o show that the tire re-
sistive rating of the [suwbject tireproofed] coluan{s] #i11 not be adversely
atfected” by the application ot U.F.C. foem thermel insutation thereon (Ref.
JT0:1EMiap -~ 7/16/70). For that purpose, a set of stes! column sesplas were
propered in accordence with ASTH EI19-61. On September 23, 1970, Universal
Fire Bar, Inc., 507 Sowth Ball Strest, Ariington, Va. 22202 spreyed four 4
10WF49 and two (2) 148F228 columms with tireprooting insulation previously
approved by the NYC Departasnt of Bul idings ss per W File JRGI83, 690HB549
fests. On October 22, 1970, U.F.C. foem insviation was applied betwesn steel
cladding end the cured tirepreoting layor on o 10WF49 column, Atter a six wesk
total curing period and on Novesber 3, 1970, a fire endursnce test wes

as por ASTM ENI9-61, The results of this test vas sisborated In owr feport No.
18141 dated November 11, 1970.

A standard 14WF228 coluwen wes foamed o Novesber 3, 1970, es per the schematic
drawing attechcd fo this vegorl. After ¢ three wesk curlng period snd on
November 23, 1970, a fire sndurance teat wes conducted as per ASTM EI19-6l. The
tests were witnessed by the following parties:

H. M. Cole, R.A, Consuiting Architect

R. J. Friedheim National Gypsum Qompeny

M. Kopp, R.A. Skidmore, Ovens & Merriil

F. Kreser U.F. Chemical Corporetion

i. Minkin, P.E. NYC Department of Bullidings

V. Morfopoulos, Eng.5c.D. Amarican Stendards Testing Buress, Inc.

DESCRIPTION OF THE EXPERIMENTAL SAMPLE:

The standard 14WF228 column used was uni formly coversd with a | 5/8" layer ot
Universal Fire Bar flreproofing. The material was spray spplied and had an average
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wet density of 3.0 Ib/#3. The aversge oven-dried density of the tireprooting
was detersined to be 21,3 Ib/#43. The U.F.C. foem was appiied betvesn » w-ghaped
metsl cladding gad the fireprooting, ss per the sttached schematic drawing of the
sawple. The aversgs thickness of the foam ves | /6" and tireprooting was eppllied
in the back sesiing the foem and cledding axtremitios. The cladding ves stteched
to the colwwn base snd cap by meens of metel engles.

Two lovels of four (4) thermncowples were wed 10 continwusly record the stes!
tenperature st locations |' and 2' - 6" distant from the concrefe cep. The base
of the clsd specinen wes | sorated 10 the furness ficor. The senple ves photo-
graphed before end during the four hour fire eadursnce test. After the completion
of the experiment, the colusn ves exenined ond phetographed. The test results

descr ibed below were recorded under ao-leed conditiens on o 9 ft. colvmn,

TEST MESWLTS:

The furnees tlun femperuture curve vas well vithin the tinlts sliowed by ASTM
£119-6i. Twe levels of four therwocewples vere provided to messyre the colum
tesperatures éuring this study. The “tep level” recording therwocouples were
dosignated as Nes. 2, 10, 12, end (6. The "lower level” theruscoupies vere Nes.
4, 6, 8, snd 14. The lccations of these therwocowples and the recarding of the
fonperstures obteined during the test are shown on the chert sppended fo this
report. The felloving table swmerizes 1.0 dots obtained sd comperes them vith
proviows ASTS end & renvite:

W Thermsmmwie Yesp., °F Single High Temp., °F

ASTD ROIAISS ASTD AFIAI4I A NGIE3-~I ASTE AI4I38  ASTB MPI4I4I W NS 1 83~

R N O O -

— o——

0 ein 12 137 102 123 - 140 130 L 130

U

\

4

D
0

U

7 25 1% 210 200 249 09
203 207 267 o M0 S
¥ 45 267 2% a0 4% =
990 308 S 2 e® 310

262 368 si0 %0 3
703 522 ea2 - - T 00 6
808 60 860 9235 M &% Lo TN

ower Tovel™ snd U-L denotes “wpper level” thermesupies.

-

2!00‘.0‘
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According fo ASTM EI19-6] requiresents, fal lure occurs when the average thermo-~
cowle tewperature, st say level, resches 1000°F or when & single thermocowple
tempersture reaches 1200°F. Consequently, the sample tested wes found to comply
with the clted specifications. The tenpereture msassurements recorded In ™his ex-
periment were wsed to caiculste the expected column felliure time which wes deter-
ained by the "top level"” therwocoupie readings fo bde 4.1 hrs. ™e |imited tempers-
ture was resched by No. 2 thersocowpis which began fo record shnormel ly hgh femp-
oratures after 3.5 hrs. of muposure to the furnece environsent. Viswe! cbservetions
comlied during the test have s follows:

TEST Tk REMARKS

6 Minutes Fissmlng started through cladding joints.

10 Mingtes Cladding buckied severely st the edges, some
burning of foem continwed.

35 Minvtes Last visible remnsats of foem disintegrste.

After the metal cledding was rescved, there wes no sign of massive foem detected.
The firoprooting wvas discolored behind the metel cladding, however, indicating thet
soms carbon residus has besa prescrved under the metel shield. The tireproofing
material was soft and showed no visible signs of cracking with the exception of the
srea nesr thermocowle No. 2.

On the basis of our testing program resui®s, we subalt thet there Is no indication
whetsoever that the fosm Inferferes in any detrisentsl way with the reted perfor-
ssnce of the flreproofed columms in question. In tact, there sre indications hat
U.F.C. foam has & beneficial Intiuence on the tire resistance of the tirepronfed
coluns betors the insulation Is consumed.

Respecttuily sumltted,
AMERICAN STANUARDS TESTING BUREAU, INC.

( NederoRosac

V. Mortopoulds, €ng.5c.D.
Techaical Director

VM: awe
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R. #14053
August 10, 1970

U.F.C. FOAM INSULATION TOXICITY TESTS
(RE: U,S. STEEL BUILDING FIREPROOFED COLUMNS; N.B. 67/67)

INTRODUCT ION:

On July 2, 1970, Mr. Fritz Kramer of U.F. Chemical Corp., 37-20 58th Street,
woodside, N. Y. 11377 requested that inhalation toxicity tests be conducted
to ascertain the rating of U.F.C. Foam Insuiation as per NYC Buliding Law
8C26-%04.10 and the Federal Hazardous Substances Act 8191($)(2). Comparison
tests with piywood mterial were also conducted.

LABORATORY PROCEOURE AND RESULTS:

To determine the degree of hazard in rats as per appiicable specitications,

the test materials were burned and the combustion products therefrom were
administered to animels. Ten normal, healthy, aibino rats of the Carworth CFE
strain, weighing 200 to 300 grams and equaliy divided as to sex, were used

Iin this experiment. Sampies of the respective test materials yleiding 300 PPM
of fumes were burnad over direct, high-intensity tiame In a glass receptacie.
The rats were piaced Into the inhaiation chamber and exposed to these fumes for
six hours. At the end of the exposure pe iod, the animals were returned to
their Individual cages and observed for tourteen (i4) days for any untowerd i
ettects. Throughout the obsarvation period, the animals were maintained on 1
their regular diet of Lab Blox and water ad |ibitum.

Twenty-four (24) hours following exposure to test materials, In the msnner

described, two (2) of the experimental rats died due to U.F.C. Foam exposure
and four (4) of the animals exposed to plywood fumes likewise died. The i
remaining animais survived the fourteen-day observation period, ate well,

showed a norme! Incresse in body weight and behaved as norma! laborstory
scclimeted animals. The following table summarizes the experimental date i
recorded in this study: ik

NUMBER OF RATS

TEST MATERIAL EXPOSED DEAD
U.F.C. Foam insulation 10 2
Plywood 10 4
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DISCUSSION AND CONCLUSIONS:

On the basis of our laboratory findings regarding inhalation toxicity tests,
we submit that U.F.C. Foem Insulation is non-toxic according to the speci-

tlcations of the Federal Substances Act, Section 191(£)(2), 1961. Further-
more, the !1.F.C. Foam Insulation appears to be comparatively less toxic than

plywood and thereby fully compiies with the requirements of the NYC Bul Iding
Law and Section C26-504.10 therein.

Respeciful iy submitted,

AMER|CAN STANDARDS TESTING BUREAU, INC.

bA T

R. A. Turner, Ph.D.
Consulting Toxicologist

Approved by

V. Morfopouflos, Eng.Sc.D.
Technical Director

RAT :ma
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PROJECT No. (€971
Report No. 14157

Date Decembder 4, 1970
from U. F. Chemical Corporation Address  37-20 58th Street

' Woodside, N. Y. 11377
Order Numbers S Material '

U.F.C. Foam Insulation
Applicable Specifications ASTM C-I 77 ST

On Novenber 24, 1970, Mr. Frits Kramer of U.F. Chemical Corporation requested -
thermal. conductivity determinations (K~-Factor) on » semple of U.F.C. Fom Test

specimens, measuring 12° x 12" x |" and corresponding to a demsity of 0.7 ll:sl"3
were dollveread fo ASTE on the sams date.

The sanple was prepared Oor test by .e'u'tﬂng it into a clrcular disc of adbout 8"
in diareter. The spacing was-ssintalned by three spacer blocks set at sngles of
120° svout the sample. The K~Factor determinations were mede In a clrcular, tlat,
suarded hot-piate apparstus as per captioned specifications. When a steady state
w33 establ ished, the following observetions and results were obvolnodz

TEMPERATURE, F® |
HOT SIOE * . QOLD SIDE MEAN  KBTU-In/hr °F ¢4 R,°F hr 142/uTL
196.2 5.8 8.0 0.201 4.9

T

Upon removing the unln'fm'm tost apperstua, there wes not discernitls clor
chianje, shrinkaje or other physical chenge.

LS L

A nalyses by : . ' We hercby certify that the above is a true report of

- ' the resuits of analyses and tests ss made on the samples
lested by: JF ndi
itnessed by: ™ cated.
upies Reportto: ¢ - ' ' AMERICAN STANRARDS TESTING BUREAU, INC.
,ubscnbcd apd swm to on - o -
. By: ,
' .’.E‘Yv.'.c oste nd. ane'yiss and the epinlens or eonsiusions 0! forth herein reprssent awe u“ﬁu :'w -0‘5:0' .'o :r n

no eveat shall aur fiobitity with re1pee! fo sorviess povientind enssed e ameunt of the iaveise for sueh sorvites.
ks rapert shell ast be repreduced, whelly ov in purt, e oduenising or sther Purpeipe in cannestion with ser npme withewt tescis! mluicp, in \'""M
Imptes Sivarded siaty doys stter dute of ropon veiies specitieslly requesiod otharnise by slieal . .

- g4
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PROJECT No, 607!
Report No. |3982

Dats June 3, 1970
From U. F. Chemical Corp. Addrese37-20 58th Streot

Order Numbers P. 0. #FK:ANS - 5/8/70 Matetial Y, F, C. Foam

Applicable Specifications ASTM  E96

On May 8, 1970, Mr. Fritz Kramer, Pres!dent, U. F. Chemical Corp., requested Water Vapor
Transmission (WT) determinations on certain plastic foam samples submittad to this
laboratory. Sald specimens vere designated as U.F.C. Foam and measured 15" X 13" X 1-1/2"

The required laboratory measurements were conducted as per captioned specifications and
sccording o Procadure B thereln at 73.4°F. The humidity cond|tions employed were 50% RH
oufside the cup and 100§ RH Inside the cup. Recorded data in WVT units were then convert
to Permeance units (perms) by means of established computation methods recommended by
ASHRAE. The following table summérizes our findings over an |8-day period obtained on
four (4) specimens: '

DETERM1NAT 1ON WVT (g/m?/24-hr) PERMS
After 24 hrs - Average 262.8 37.7
ptter 72 hrs - Average 258.1 37.2
~ Low 236.1 34.0
- High 261.0 31.6
Atter 144 hrs - Average 254.5 36.7
~ Low 230.6 33.2
- High 261.7 31.7
After 432 hrs - Average 245.2 35.3
- Low 220.3 32.1
- High 2%9.0 37.3

ceveral permeance values for insulating materials are tabulated below for comnarison oure

MATERIAL PERMS (ASTM E96-B)

U.F.C. Foam 32-38

Mineral Wool (Unprotected) tié

Gypsum Wall| Board, Plain 3/8" 50

Hardboard, /8" it

Concrete (1:2:4 Mix) 3.2
Analyses by: Wcheubyuni!yhttbem&auuwol
Tested by: LK the results of analyses and tests as made on the samples
Witnessed by: WM indicated.
Copies Report to: AMEREAN ST

Subscribed and sworn to on

Vi4:ma los, gnq.Sc.O.

mmummm-‘mmnuumummwwmmo ol the e this repent io
lnuoml“lulwllqmmnmm“llhmdh|mhon0uuluo.
Yhhnmnunwhnp“md.-hﬂruhm.bm-“mcamwhmu-o-Mmdth
hmﬂmolwmwmdmmwvwmwm.
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PROJECT No. 6071
Report No. 14099

Dae August 25, 1970

U'.‘ F. Chemnical Corporetion Addrem 37-20 sm Strest
‘ ‘ M. Y, .
Yo Woodside, Y. HI3M

V.F.C. Foam
pPlabIE SpeciTistions  ASTM £84-6) Insuiation

On July 20, 1970, Mr. Pritz Kramer of U. P. Chenical Corporstion requested that
fire hasard teats bo condusted fo ascertain the fire hazerd reting of U.F.C.

fosn Insulation as per ceptiensd speclifications. Ffomm sempies 2" in thickness N
and 0.7 ibs/cu 1 density vere swppiled by the menufecturer. After e seven (7) P
day conditioning period at T0°F and 35-405 R, stendard tests were performd ¥
and vitnessed by NYC Departwent of Bulldings' representstiwes, architectwrs! C
and engineering Independent consul fents as well as indwmtry representetives. g
Fire hazard tests were performsd on 8 U.F.C. feam speclmen swpported by a wire

mesh. The effective burning peried for this test vas 1.3 minutes. The resvits

reported below sre celculated on the besis of the atteched recorded dets, |sbers-
fory chservations and cellbrations as per the wpiicsbie standerd: :’
 FLNE SPREAD L BUTION SO NLEASE

23 0 0-9
The seterial vas found 10 be self-extinguishing.

prarmsetdiy \ARCOIRCI

nalyses by: ; Wa hereby cartify that the above is & trwe report of
ested by: ™, X " the results of saalysss and teste 88 made on the saseple
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PROJECT No..
Regort Ne. uogg"

Date june 23, 1970

Addrew 37-20 50th Street
From U. F. Chenical Corp. woodside, N. Y. 1I377
Order Numbers P, 0, FK-Verbal 6/18/70 Material |, £ . Foan

Applicable Specifications ASTH E 136

On June {8, 1970, Mr, Fritz Kramer, President, U. F. Chemical Corp., requested non-
combustibliity determinations on captioned plastic foam ssmpies as per ASTM E|36-63.
Four (4) standard test specimens (1.5" X 1,5" X 2") were prevared from the sampies
previously suppiled (REF. ASTB R. £i3982). The required laboratory measurements
as per referenied standard were recorded under a constant furnece tempersture of
1382° £ 2°F, The following table suammarizes data thus cbtained.

SAMPLE TEMP, RISE, °F . FLAMING PERI00D, .SEC, WE IGHT LOSS, §
1049A 26 4 89,7
10498 23 12 89.6
1049C 3 7 90.0
10490 20 12 89.5

On the basis of the sbove resuits, we submit that the plastic foam In question |s
noncombustibie and In _euulum with ASTM E136.

Analyses by:
Tested by: (g
Witnessed by: M

Copies Report to:
Subscribed and sworm to on

lovoion for sweh ocorviess.
) mwmm-&mummﬂbmdh
t:t:.mdwmhMMuhMMMQM,MkMﬂmmM“Mb
smwmmnmum*mwmnm
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 I180-KOTE LTD.
| - mox® 7
WEEDSPORT, NEW YORK 11316

TELEPHONE: 313-834-9718

U. 7. C.® COATING
(COARSE OR PINE GRAULATION)

U J. C.® COATING ie & one coat finieh for Luside and outeide
surfeces. The coating is weterproof, flexidls, opague,

breathas, has leng life.

' SN

COLOR: White (other colors em ragquest and sdditiomal coet)

CHARACTERISTICS

U. 7. C.® COATING 18 s aixture of plastic co-polymers 1n
aquecus suspension with cxeoptiona}.voathet resisteace and
adbeoton. Ite tlexibility end coevaeriag pover vill withstand
cracks in walls gp o 364", (1--),.lxcollo|t resistance
sguinst O, ngxaghi, Excellent abraeion resietence. Adheres
wvell. Resistent to shock sad arosiomn. Nom-texric. Preveats
resting. Odorlees, when cured. Gensrally applicabls on poraus

ot nou-porous meterisl. Especially wseful fer ths folloving:

STONEK COWCRETE ACRYLIC NYLOW
PLASTER BRICKS Ve ALUNINUNM
POLYVURETRANE POLISTYRENE POLYETHYLENE  STEIL




0. ¥. C.® COATING may be applied by brush, spreader or

low pressutrs epray gun.

Will net rum or drip.

PRINCIPAL USES

Outeide walle.
Insfde Valls.
Decorative Surfaces.

Bathreons, stairs, svimming poels, docks, eeilings, celd storsge roen

IROPERTIRS

Easily veshed and touchad up.

Vaterproef.

Costing permite the wall to breathe vhile substrate dries.
Elastic, absorbs expanaion and contractiome up te 3/64".
Coating is permesble to vapor. This prevesmts condeasstien
snd bdlistering of coating due to asccumulstion of moeisture.

Vill not sffect plastics such as polystyrems, polyurethane,

ete.




APPLICATION

PREPARATION OF U. ¥, C.0 COATING

1. Btir well bdsfere use.
2. Add 10X water to first eocating whare two ceatings
requirad eor feor sprasy gum applicacion.

EREPARATION OF SUBSIRATE

1. Clean surface from ¢il, grease, old paiat.
2. Bpackle and £111 cracke end joints.

3. Bass seat poreus surfacas (Base sest: dilets UFCH C.acing
1:10 with water sud spray or bdrush on).

RIING

1. 13 misutas efter basceocst.
2. 1-2 hours efter first ceat.
3. Completely dry sud cured in 18-24 hours.

ARPLYING

a. Brush om: 3/64" (1.Cmm)
b. Trewsl om: 3/64" (1.0ma)
€. 6Gprey om: 1/32" (0.6mm) Thim out with apprexz. 10X ‘/ater.

Use 5/8" orifice spray gum -- lav pressurs (75 1be./eq. iu.,
20 cfn compressor)

MOREABILITY: 3 - 1S ainutaes.




STORAGE: 6 montha in closed countainsr. 2ROTXCT FROM PIQEI
On partially used containers, cover surface wit
wvater and/or clese.

CLEANING: Cen bs washed off ruge and tools, basfore it is dry

ADDITIVES: Pigments, glaas fibers, colored glass dust or send ean
be added prior to spplicetion or sprinkled on
vhile coating stfll tacky.

COVERAGE: Spray om: 1/32" - 1.5 1bs./aq. yd.
Axush on

Trowel on 3/64" ~ 2.23 1bs./eq. yd.
Roll on

DISTRIBUTED BY:




UFC Foam
foamed in-place
thermal

and acoustical
insulation

For additional information
on UFC Foam,
o or write:

Use UFC Fosm snywhere. It's equally practir.al
for large sress or spot spplications. It can be
applied through one-inch openings in floors,
ceilings, wslls, partitions, pipe chases snd

other building cavities.
houses

apartments

offices

factories

NON-COMBUSTIBLE

LOW THERMAL
CONDUCTIVITY

REDUCED SOUND
TRANSMISSION
LOW COsT

EASY TO APPLY

NON-TOXIC

laboratories
sound studios
stores

ships

Certified under ASTM E-136. Rsted at 25 for flame
spread, 10 for fuel contribution, 0-5 for smoke re-
lease under ASTM E-84 and ASTM E-119. Factory
Mutual approved for sandwich construction without
sprinkler system

K factor of 0.20 at 75°F and 0.18 at 35°F — reslstance
factor of 5.0 at 75°F and 5.5 at 35°F

83% to 92% at a nominal thickness of two inches —
lessens sound transmission through dry wa'ls by 5 to
7 decibeis

less expensive on an instalied price/performance
basis than poured or matted insulation

no preparatory work required—patented gun
“shoots" foam into wall cavities as easily as applying
shaving lather—typical between-studs vaid can be
filled in less than two minutes

no toxic vapors produced, even when subjected to
heat and flame — no protective masks required for
applicators

DIMENSIONALLY STABLE  unatfected by heat or cold — no pressure bulid-up or

CHEMICALLY STABLE

WATER REPELLENT
PEST PROOF

NO MAINTENANCE

fc

U. F. Chemical Corp.
37-20 58th Street
Woodside, N.Y. 11377

Phone: (212) 851-0837

settling

modified urea formaidehyde resin formuiated in ac-
cordance with the patented isoschaum process —
guarantoed for 10 years

moisture absorption In wet cavity wail over 24-hour
period measured at 2%

toem is hostile environment for most rodents and
inescts

stabie under all normal environmental conditions

west of the Rockies

Tacoma, Wash. 08424
Phone: (208) 922-5511




UFC Foam thermal and acoustical Insu'ation is non-
combustible This unique product has been certified as
non-combustible when tested in accordance with ASTM
E-136, and New York City's Board of Standards aid Ap-
peals has approved 1t under Calendar Number 487 70SM.

In other tests under ASTM E-84 and ASTM E-119, UFC
Foam had ratings of 25 for flame spread, 10 for fuel con-
tribution, and 0-5 for smoke release. These tests con-
cluded, "the material is self-extinguishing after removai of
the ignition flame and quite inactive over a surface burning
test period extended 10 30 minutes.”" UFC Foam enhances
the fire rating of the structure tested, and Factory Mutual
has approved UFC Foam for sandwich construction with
Y2-inch wall board and 2%2-inch of UFC Foam without
requiring a sprinkler s/stem.

Specity UFC Foam Insulation on your next building proj-
ect! It's non-combustible and has numerous exclusive
benefits that will improve thermal and acoustical perfor-
mance, make your job easier and increase customer satis-
faction.

UFC Foam
Insulation
passes

trial by fire

"

i
'




blankesting

a buliding
in insulating
foam

insulating contractor for
New York office building shows

expanding uses for insulating foam

APPLI._ATOR INSULATES nipe chase sres by in-
jecting foam into all odd-shaped crevices filed with
pipe, wire and fixtures. The foam sesled sir and
sound infiltration, as well as cracks and voids. Ther-
mal Consulitants wes the insulstion contractor. Dieset
Construction Company was the general.

LITTLE DID Thermal Consultant’s Don Toy
know that when he got the insulation contracts for
exterior spandrel panels of & 27-story office build-
ing that he’d end up blanketing almost the entire
structure in foam.

Thermal Consultants is an insulation contractor
specializing in urethane and other foam systems.
It also provides engineering consulting services.
The contract was on Walaton Company’s new
headquarters building in New York City.

Thermal chose a hot new insulating and sound-
proofing product for the job called UFC foam.
Manufactured by U.F. Chemical Corp., this foam
product is designed to resist both heat and sound.
It contains throe clements—urea formaldehyde,
foaming agent and air. The three components are
fed through a hose into a gun, where they are pres-
surized, then formulated. It is applied at any tem-
perature as easily as spreading ahaving cream.

Ouly ene contract. At the outset, Thermal had
only one contract for the Walston building. It
called for insulation of 150,000 board feet of ex-
terior spandrel panels. Armed with 40-55 gallon
drum sets, UFC’s patented foam gun, Gray Com-
pany’s specially adapted vertical pistos pumps, 8
gasoline air compressor, hoses and a “bag of
tricks”, Toy's four-man crew tackled the job in
earnest.

Thermal developed a white, non-burning netting
which was used extensively on the job. Called

*“*Cavnet”, this netting is used Lo create a cavity to
contain the foam (unlike urethane, UFC foam has
wesk adherence). It also acts as reinforcement.

By this method, Thermal sealed all leaks on
each floor and provided a thermal barrier with a
total U factor of .08 maximum. The foam in-
sulated and prevented moisture from entering
through the exterior wall.

Was just the begiuning. *“The job should have
ended there, but it didn't,” Toy says. *“The general
contractor on the job, Diesel Construction Com-
pany, saw what foam could do on the exterior
wall. He was impressed by our rapid installation,
30 he found other places to use it. And since we
also provide engineéring services, we were able (o
advise him an the feasibility of other installations.

“Diesel first asked us if we could inatall a ther-
mal barries in the machine rookin. Since the uneven
contours of the wall lent itselfl to foam installa-
tion, we were cager.”

Toy says his men sealed 10,000 square foet of
space in the machine room using 25,000 board feet
of foam. They used the special net on this job also
while monolithically insulsting the wall with foam.

As a side effect, the foam in the machine room
will dampen the noise of the machinery and thus
let loss noise sscape into the street.

“The mext problem Diesel called our attention
to was the high hat lighting in the ceiling. Diesel
correctly assumed that the high hats would be a

T T S

gt T

4
sy

i

|

3
1




PHOTO ON LEFT shows s specisiiy-developed white. non-burning netting which was used extensively on Wal-
ston & Compar./'s headquarters building. On the right, UFC foam is injected into the cavity created by the net-
ting. The ""Cavnat” netting contains foam and acts as @ reinforcement.

source of thermal leakage.

*To solve this problem, we did something that,
as far as [ know, has never been done before. We
spiraled the foam around the fixtures in a turban
manner. This method was developed by our fore-
man, Robert Brady.”

Changed specifications. “*Solving that problem
led to something clse,”” Toy says. **Next was the
ceiling, which is hung over a vast outdoor open
mall. Air conditioning duct work and piping as
well as domestic hot and cold water and sanitary
lines in the ceiling had to be separated from out-
door temperatures. Fiber glass was specified. But
Diesel was wary of the multiple number of open
joints that were impossible to seal.

*Diesel gave us the green light to use foam. We
iayed it down monolithically, totally blanketing
the ceiling area leaving a very efficient thermal
barrier.

Ready to leave. Toy says he was “‘ready to pack
up” after insulating the high hats. But Diesel told
him to **hold his horses’’. The general needed in-
sulation in the mezzanine area. The architect’s
specifications called for thermal insulation to be
placed vertically to separate an exterior hung ceil-
ing area from an interior hung ceiling area. But
the specs didn’t pinpoint the type of insulation.

Diesel opted for foam and Toy got another job.
He created a cavity of about two inches with the
nctting material hung in a vertical position be-

tween the underside of the above floor and the
bung ceiling line. The foam was then injected into
the created cavity space; it formed an absolutely
monolithic thermal partition.

Tollet roem noise. The owner, Mel Kaufman of
Kaufman Realty, was responsible for Thermal’s
final UFC foam job on the building. He was con-
cerned about the toilet rooms that were adjacent
to tenant arecas. They didn’t want tenants to be an-
noyed by toilet room noises.

The solution agreed upon was insulation of the
pipe chase area. Thermal injected the foam into all
odd-shaped crevices filled with pipe, wires and fix-
tures. It sealed air and sound infiltration, cracks
and voids.

Blanketing the upper structure of the building in
ioam did not entirely solve the problems. The
ground floor slab which is almost entirely exposed
to the weather also had to be protected.

Thermal did this by applying a %'’ thick spray
coat of polyurcthane (manufactured by Diamond
Shamrock) to the underside of the Q decking con-
crete floor form. This provided a monolithic ther-
mal and vapor barrier. It also sealed the slab from
water leakage.

Toy says the Walston job is “just the begin-
ning”. He says that for 1970-71 his firm is under
contract to do work on many of the major office
buildings under construction in New Y ork City.

SEES

© Reprinted From Contractor News February 1970
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walls of naw high rieer apartiment buliding. The drums consist of urea formaldehyde.
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Foamed-in Place insulation—New Sound Stopper

A large new New York apartment building got the
silent treatment via foamed-in-place insulation (urea
formaldehyde). The product proved to be an econom-
ical way to soundproof a thin-wall designed building

D A large new New York apartment building got
the silent treatment via foamed-in-place insula-
tion (urea formaldehyde). The product proved to
be an economical way to soundproof a thin-wall
designed building.

By utilizing a special foam-type material, an
insulation contractor was able to efficiently and
economically soundproof and insulate a high rise
apartment building in New York City.

The 26-floor apartment ‘lding, St. Clair
Place, designed to house . ..y members of
Columbia Uaiversity, required high-performance
soundproofing. Thermal Consu'tants, [nc., New
York, N.Y., which specializes in urethane and
other foam systems, selected a new and fast-
developing insulation and soundproofing product
for the job—urea formaldehyde.

This foamed-in-place material with the strange
sounding name is actually quite simple to work
with,

Designed to resist moisture and sound, the sys-
stem is made of three clements—urea formaldehyde,
a foaming agent and air. The three components are
fed through a hose into a gun, wkere they are
pressurized, then formulated. The material is re-
leased from the gum, coming out like a foamy

shaving cream. (For another similar appiication,
see October '68 RSI).

President of Thermal Consultants Donald Toy,
who had worked with UFM systems before, was
confident that this process was ideal for such a
project. “We first had to prove to the owner-archi-
tects that the foam would be effective, however,”
said Toy. “We foamed sample walls and pipe
spaces, using the product in an on-the-job test.
It worked. Upon inspecting the walls, the designers
of the building noted that the walls were com-
pletely filled, without voids or pockets.

Based on lab tests now in existence, the archi-
tects, Brown, Gunther, Battiglia and Galvin, wanted
to achieve a sound transmission factor of at least
54. The construction consisted of a 2% -inch metal
stud place 16 inches on center, with approximately
2 %-inch layers of sheet rock on each side.

The materisl, Toy explained, when pumped in
via hose, flows around pipes, conduits, medicine
cubinets and hampers that are built into the walls
and, in some locations, even around ductwork.

By using the foam, Toy observes, the
tion and sound-proofing could be done with
mum interference between the wor X
“The wall installers, for example, can go




R -« il
The foam, under pressure, |a relaased Into tha apartment wall partitions

by ancther mechanic. Tharmas! ganerally employad juat tweo
to feam one apartmant floor per day. Tha apertment fleer was com-

specializes In

prised of anywhere from one to four bedroom apartments per day. foam jebs.

and install the partitions without waiting for the
insulators. We only have to provide smail holes
to inject the gun. They are patched up by the wall
operator when they are doing their finishing work
—spackling, taping, etc.”

Using U. F. C. Corp.’s foam, Thermal had
the material—contained in drums—delivered to
each floor. Basically, the job called for two sets
of drums on each level. This provided a capability
for each set-up of foaming 8000 to 10,000 board
feet.

The material—the resin and agent—came in
55-gallon drums. The company used two mechanics
per floor (although Toy claims it could be accom-
plished with just one man).

On a typical day, the echanics would first
set up the equipment, adjusting, cleaning and
setting. They Jid about one floor per day.

The wall space in which the foam was released
was 16 by 8 feet, 2%2 inches deep. The process
takes only a few minutes. Because it is pre-
expanded, Toy explains, there is no risk of the
walls being blown out.

The equipment used on the job consisted of
vertical valve pumps (Grayco), 4 gasoline air com-
pressor, hosing and a special foam gun (with
mixer). Spare parts and tools and a bucket of water
to rinse hands and parts (everything is water sol-
uble) were the only tools nceded on the job.

Specifically, Thermal Consultants foamed the
following areas in the apartment complex:

Apartment wall partitions.

Pipe spaces.

Partitions dividing apartments from the public
and incinerator rooms.

Masonry cavity walls of mechanical equipment
openings.

Sealed openings of pipe penetrations through
the floors.

Besides soundproofing, this also served as
thermal protection among pipe and equipment
areas.

Thermal Consultants, a unique contracting
company which also provides engineering services,
is doing other important work with urea formalde-
hyde in New York City. The process is being used,
for example, in the Columbia Presbyterian hos-
pital—three 35-story buildings. Declares Toy, who
has been in the insulation business for over 10
years:

“There are fantastic and unlimited possibilities
with this material. There are so many jobs calling
for foam. Other products, because of the struc-
tural design, are not applicable. Architects and
engineers are beginning to recognize that foams
will be playing a key role for now and the coming
years.”

Toy is particularly enthusiastic about foam
applications involving wall partitions. “I see a
marriage of {oam and metal partition. This ma-
terial is ideal for filling tight spaces and fulfilling
the soundproofing requirements,” he said. O

CONTRIBUTORS—
Insulation Contractors:
Thermal Consultants, Inc.
New York, N.Y.

Material Supplier

U. F. C. Corp.

Woodside, New York, N.Y.
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PROBLEM

Installation and Insulation
For a New Heating-Cooling
System in Existing Building

SOLUTION

Foamed-in-Place Insulation

¢ RISERS AQNDO::‘“I:I“
m:'.“ 0 .
l\lllﬁonlls m’ e

To install a new heating and cooling system in an existing 5-story
bullding (Publlc Works Buildlng—~State of California, Sacramento)
it was necessary to provide insulation to protect the “poke throughs”
involved.

Approximately 32 riser locations on each floor went from the base-
ment to the 5th floor. The concrete floor was cored out and the plpe
and ducts were installed and tested.

Lathing and plastering contractors Thomas F. Scollan Company Pii g ]
then framed a channel and metal lath column from floor to ceiling ¢ OPERATOR “GUNS“ fosmed.in-place

around the riser. insulation through metal lath fo fill cavity
Northern California Insulation, Inc., then gun-applied UFC Foam completely

in-place insulation, foamed through the metal lath and into the risers

to insulate the hot air ducts and chilled water pipes.

Since excess foam is easily removed by brushlng, it was then pos-
sible to apply gypsum plaster over the metal lath in the normal
manner,

ADVANTAGES

The method greatly improves the Insulation value making the
system more economical to operate

Up-Drafts are avoided and permanent fire blocking is provided
within the riser

Sound control is provided in the plumbing cavity
Openings and odd dimensions sre easily filled

The backing provided by the foam improves plaster keying and
hastens application (in event of portland cement plaster the curing
process would be reduced, thus reducing shrinkage fracturing)

UFC-Foam is a franchised application process, attracting interest
from many wall and ceiling contractors and is manufactured under
the trade name “Isochaum”. Information from U. F. Chemical Corp- o INSULATION COMPLETE and mefal
oration, 37-20 58th Street, Woodside, New York 11377. lath ready for plastering
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CELLULAR PLABTICE TECHNOLOGY, MATERIALS, MACHINEARY

97-20 - B8TH STREET
TEL. 313 -6851-0837 WOODSIDOKE, N. Y. 11977

Fig. 1. Left: Watar aeapa into lowar starta. Right : Water is caught
in plastic foam (4), thua raducing seepaga (6) and allowing seeda (2),
plants (3) to drev on ratained moistura and added plant nutriants (3).




PLASTSOIL ia & nevly developed method and materisl to loocasn
compactad soil and anhance its ability to retain moistura.

Plants need wmoiaturs, nutriants, light, warmth and sir in order
to grow,

The nead of incressed food production has focused tha attantion
of tha agronomiat on the so called "merginal” lands, auch sa semi-
deserts and exheustad soils,

It ia vell known that meny dssert soils ars rich in nutriants
ond permit lush vegstation if irrigsted. Such a case is the
Imperial Valley in Californis, whars 1,000,000 ecres desert
producs some of the fineat vegetable and friut Crops becauss

irrigation water is being piped in over long distancas. The
productive limit of the Vallay is sat by the amount of water
allocated. In a situstion like this, two posaibilities ars
open to incresse production,

1) Incrasse the watsr aupply - this cen not be e8sily accomplished,
2) "Stratch” the svailable water supply by reducing evaporation
and seepage.

PLASTSOIL, en orgenic, biologically compatibla open called foam
developed by Chemische Pabrik Prankenthal, ceam do that at a
reesonable coat. The foam 1is produced on the field by o sixple
apparatus from two liquids end compressed sir and applisd
directly in the desired thicknesa on ths ground.

Water retention tests have shown PLASTSOIL to be a very sffective
water storege medium:

In the arabien desert Plastsoil was covered by 8 §" layer of
sand and then irrigated umtil 1t held 10 timea 1ts own weight
of wyatar. After 10 daya, during which the tempereture resched
11877 in the shadow, the foem still rstained 40% of its moisture
whereas the ground sround it wes bone dry. '

In Saudi-Aredbis 200 citrua trees were planted in foam and another
200 without it. The fosm layer in ths tree holes wag 2 * thick.
All trees planted in PLASTSOIL survived, vhereaa only 30% of the
control group did.

Another serioua problem in modern agriculture 1ie compaction of

the soil due to heavy equipment traffic during eeeding and herveating
operationa. Pest moss, which has been thus far the medius used

moat widely is becoming scerca end axpenaive. Hera agéin Plaat-

80il cen replace st s lower metarisl as well aa epplication coat.




Pig. 2, Salad grown in PLASTSOIL. The roots embedded in the
foam axe claarly visible.

/
Fig. 3, Gersnium 21 days Fig. 4, Grass grown in foam. Grass
aftar implentation seeds germinate in tha dark, thare-

fora they ware covared with sand.



The varioua spplications of PLASTSOIL can bs described here
only in ehort outlines:

W uae it as a groving medium by digging long channels
vhere the trees are raised. When needed for transplatation, the

trae that has to be removed is simply pulled out with the sur-
rounding foam. No digging is neccessary. Transplantation of
bushes ie made easier by first depositing a layer of foam into
the hole vhere the bush {s plantad. This gives the roote & good
vater reeervoir,

w ere secured against erosion by depoaiting e
layer of foam on the strile ground end then seeded and coversd
vith dirt. This way quick and etrong growth ie sssurad.

W reiss flowers in foam and than cut out blocks
in vhich the flowers sre growing for shipment. Peat woae has
been succeaafully replaced by PLASTSOIL in varioua garden soil
mixes.

F’_gm_gm&& vhich have been bare and devoid of vegetetion
or over 50 years hsve been succeaefully planted with trees and
bushes. The slopea wsre cut in horisontal chamnela into which
trees end bushes wers plented. The second vegetativa period pro-

duced enough organic matter from fallen leaves that now grasses
snd wveede ere growing very well too.

MMFS&!Q foam has reduced the need for frequent
irrigations end the tricky task of belancing the nutrient solu-
tions.

the foam has succeeded in stebilieing the temperature
verietione and prevented many froat demagea. Dark pigments added
to the fosm ebsorb and stora heat, and then give it off alowly.
White foam will raiss the temperature of the air 3 " above the
.‘o\l“ 60 to m 0

Wn planting trees in gardens and on aidewalks have
used t otm in lieu of horsa manure as a wrap around the bark
to reduce transpiration thus presarving the moiature in the
tree for growth purposes.

As can be aeen, PLASTIOIL has many useful applications. 1Is low
cost mekes it a very attractive material for the agronmomist
saddled with labor and materiala supply problems.

PIASTSOIL is an Internationelly Registered Trade neme of
Chemiache Fabrik Prankenthgl, Germeny, end U.P, Chemicsl
Corporation, 37-20 58th Street, Woodside, L.I,, ¥.Y, 11377
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Plastoponics ~ 2 new methed of cultivation for arid soils.
By Heinz Boumann, chief engineer, Frankenthal/Pfalz, X)
tn the following tines wa will describe pariial results from experiments with foam plastics which permit soils in orid districts
1o be planted or replanted. Piants con clso grow in faam plasiics if they are hydrophilic and contain nulrient salts and trace
elemaents. This methad is called plastoponics, ard the foum itself plastsoil. In this discussion we will deliberately nat deal
with such things as ,water®, ,nutrient salls”, .trace slements”, and pH. Specialists will know the. bibliogrophy. In the intro-

duction we will thorcughly discuss the problem of hunger, tor the knowledge of this scourge af mankind has been and will
be the guding principle of our work.

tn 1798° 1. K. Malthus' declared that the fulure of mankind was discouraging. He said thot mankind would be increasing in
geometric pragression {1, 2, 4, .. ), wher s the production of fcod would increass only in nrithmetic progression {1,2,3,...).
This theory is wrang, as we knaw now, ond yet we are still confronted with the same prcble: -, and the question is now, as
« wos then: "What can we suy obout the future development of mankind?® According to estimations af the competent Lini-
ted Nations bodies world poputation wili increase 1 the next iwo years by 100 mithon (anly about 65 per cént. of the world
population are dealt with statisticoliy), Consequently, world population would have doubled in fourty years. The total arable
soil, Ly now ubout 9 million ha*, would have to provide food for about 6,000 miltian people in the year 2000.

1 ho s nbaet Py acres

Arrong other reasans Malthus's prophecy did not come true because chemical research succeeded in laying the founda-
tions of rational manuring, which, later on, by the technical synthasis of am.moniq by Hobar? and Bosch! praved to be a so-
ivtion of the difficulties. An unqualified belief in science which ~ as it is often thought - con find its way out of nearly ho-
peless situations, moy be o good thing, but it hos nat been proved yel in the least. For althaugh the conditions are given
plant protection cauld not be impraved so far thot this would fead to o higher food production. In the German Federal
Republic, for example. we have to reckon with o yearty loss ot crop amounting to 3,000 to 4.000 million DM. In the whole
world these losses total about 87,000 millian DM {eshmated), this is 95~ DM per ha of the total arable soil. Even when
brought 1 the crop is still in danger. The corn weevil alone destroys 50 milion fons™ of corn a year, a quantity which

** metric ton

would suifice fo supply the present population of Africa for one year with bread cereols. .
A. 1 Vittanen® advocates the view thot, by intensifying agricultural product:on on the present acreage and by expanding it

(there are shil snormaus possibilities on many continents), agriculture could provide faod for not less than 20 million peoplie,
provided that there will be no internacine war. - .

tn the lost twenty yeurs the percentage of people sutfering from funger rose from 38 per cent. to more than 60 per cent.

he Food ond Agriculturel Organization of the United Nations (FAC) noted an increase in the production of food, yet it
cannot keep up with the demond of mankind, which 15 increasing rapidly. From 1945 onwards the production of food de-
creased ir. Asia by 15 1o 20 per zent., and the production of rice in the same period by 13 per cent. Two thirds of mankind:
sutfer from hunger, thousarids starve every yecr. This is @ monstrous number which we can hordly imogine in our latitudes.
Hurger has no influence on the increare of mankind, the birth-rate is higher thon the baath-rate, and no balance is esta-

tisked under the infivence of hunger. A long standing, permonent irritation by hunger can bring obout unforessen reactions
eves of u politcal hind with the peoples exposed 10 ). This donger has 10 be banished for now and for the future.

It s ensy to prove historically that many slates perishud ecouse of the lack of agricultural acreage. Mankind is invalved in
a permonent struggle ta fulfil its most primitive needs -- the need of food. Thot is why man tried to peneirate the mysteries
ol nature. Looking back in history we ses the continuous struggls f r existence of past generations and af aur own. The first
recorded 1deos ol the essentia! conditions ond processes of life come to u$ fram the year 300 B.C*; it wos supposed then

thut plonts were 10 a lurge extent inuciive and that they only hod to fransport substances which were provided for them
by the sail already in orgonic form,

This theory wos predaminant up 1o the 17th century, But the following experiment wos the impulse to o further development
of the thaory of vegetchle nutrition.? '

A wiilow, 5 pounds*** of we ‘h%, wos plonted in 200 pounds of il ond simply walered (w.ihout any admixture). In the

°or Germen pound - S0 groms (Euglish pound = X394 gian)

course of 5 yeors s weight increased by 164 pounds, whereas the woight af the soil decreased by only 125 gms. This re-
sult could ot be explained, yetl it was o refutation of Aristotle's theary.

An itglior” and o Frunchman® found aut thot the substances which the plants take in from the soil are changed chemically

betore they cun form o component part of the tissue. Only much later it wos demanstrated by a great number of experiments

thot tha air plays o great part in the formation of organic substances in ptants.i

There s a report of an experiment in 1699 accarding to which plonts can be grown in aqueous solutions withaut soil.\! In the

'8th century we got to know of the ossimilation of carbon axide and the respiration of plants,it

Shortly ofterwards twe Frenchmen!>3¢ explained the formation of organic vegetoble substance, on explanation which came
very neor fo the present theory.

But only Liebig" finally fourd out the reol process. He wrote: “Men ond animals depend far their nourishmerit and main-

tainance on vegetable organisms, that is on oiganic compaunds. Plants, however, draw their nourishment exciusively from
norganic nature”

1860 15 the yeor where, far the first time, plants were cultivated without naturai soil in sait salutions. %8 |n 1929 Gerrickets
repurtec on exiensive outdoor experiments which were corried out with the aim aof using water cultures for the production
~¥ fial He puliished ihe theory of hydroponics as opposed o ‘geoponics (soil cultures).™ While he wenl on with his ex-
periments, there were several water cultures operating in Europe. Tha results of the one in the Russian Flodo institute® 22
were made vse of ulready in the Russian polor expedition in 1937. Beside thot there were Polish projects Sovth of Lwow®
and Hungarion onrs in the Carpathians.! 8ath were raising early vegetobles ond arnamental piants. In Germany the first
water cuiture wus oprned in 1938 in Steinheim Wesif.rs

Htaving penelrated the processes of nature man wanted to make use of them. While the theory of ferfilizers was making
process, they were looking ior mecns to improve the soil in arder 1o find “substitute soils”. One of the many praposed woys
fo improve ihe soil 15 fiom 1944: using foomed scrups of carbamide resin®® Flokes of this foom were 1o be ploughed into
the soi' togrther with fertdizers such os dung, hums, peat, green monure elc,

Toam ceuns, vspecally foamed urea formaldehyde resins, were used 1o o certain extent for decoration purposes in Hower-

shops duning the lost yecrs. Cut fiawers wre put inte this foam resin, which providas a hold for them. The foam resin con be
tolaured o choice and is used largely os o substitute for moss.??
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tr 1953 it was tested for the first time whether o plant can grow for o longer period in foamed urea formoldehyde resin
without the adding of nutrient salts, This axperiment made it quite clear that ’ﬁ: roofs of plants canno, in ¢ short period,
decompose the combined nitrogen from the foom resin and utilize it for vegeiation® Further experiments proved thot foom
resin can beused in hydroponics instead of inorganic or organic substances thot had been used up to that lime. 23

The foam resin is oll porous; its weight is 5 10 8 kg/m®. Its basic materials varantee that the chemicol composition is per-
fect. And since thera ore mobile units which permit foam resins to be produced ot any place required, foom resing occupy
O very important position now. It wos proposed iherefore to cover agricultural soil with foam to improve vegetolion and

1o prevent the development of weeds, fungi and insects. There con be odded fertilizers, insecticides, weed killers, caloronts
or pigments to the foam resins in the course of production.

From 1957 onwards, since the first tesis, the foum resins have beer changed la o lorge extent os far os their chemical and
biological qualities are concerned. Today we have o material which can replacs naturol soil ond which, by way of hydro-
culture, brings up a new era in the cultivation of plonts. It is self-avident that no plant will grow in foam resin without wo-
ter. Water is essential, for it is not anly o means of solution and of transport, but olso o nutritional material. Beyond thot
it hos to fulfil other physiological tasks, for example swelling the colloids. Without water no plont will grow, life would not
be possible without it.

The foam conlains o high percentage of alr, which is also very important for the growth of a plont, Each animal and each
plant must respirate. If the surface of the soil is silted up or if by o too high percentage of woter the soil does not hold
eacugh aiv the ports of the plant in the soil will suffer from lack of axygen. In this cose the micro- ond macro-orgonisms,
which are of great value for the plants, will be rivols becouse they themselves need oxygen.

Since trace eloments ond nutrient solts con be added 1o the foam resin the proposition 1o use them for the reconquest of
orid soils *was nat 30 much out of the way.%

A loyer of foom resin, put into arid soil, will serve the plant as o reservoir of waler and air and will provide the roots with
the necessary substances (picture 1). The natural s0il above the foam layer is manured and ploughed c. usual ofter the first
vegetational period¥ But plants con also been growa from seed in foam resin; they are wotered without nutrient sofution.
For all that it 15 necescary to introduce a new definition: Plastoponics ~ cultivation of plants in hydrophilic foam plastics
containing nuhient solts and troce elements; or - the cultivotion of plants in arid soils with the aid of foom plastics. The
foom plastics far plastopanics ore called PLASTSOIL. '

Open-oir experiments were preccded by tests and hat house experimasnis.

40 contoiners of the Mitscherling type were filled with sand and divided into four groups of ten pots. The sand used in
*hese test series did nat show bocterial growth when in liquid cuiture-medium, ond no germs developed when on solid cul-
ture-medium. There were no organic substances (humus). According 10 these results the sand wos sterile and could be used
for the foliowing experiments regarding the nutrition of plants ® The sand did nat contoin ony moisture. In each of the pols
@ hundred grains of rye, which had not been treated chemically, were planted of equal disiances. The average weight of
100 grains was 3 'o 4 gms.' The pots were placed in o hot house at o temperature of 20 to 25 centigrades, relotive aimo-
spheric humidity 60 ta 65 per cent., duration of the experiment : 23 days.
* 1 gram = 15.432 groins
Ist series.

Ten M-containers were filled to the top with thoroughly glowed sond,‘ond the grains of rye were plonted 1 to 1.5 cm*®
o1 cm = 0.3997 inch

under the surface. Each pot wos watered with 3 liter**® of water from o wolering con (pictures 2-8).

s} fiter = 1 pints
2nd series.

Ten pots were filled with sand ond a layer of foom resin, 2 ¢m thick and cantaining no fertilizers, wos pul in 2 cm under
the surface. The grains were planted in the upper layer of sand (r ‘ctures 6-9). .
3ed series.

The ten pots wers filled like in the 2nd saries, but the foam layer was sprinkied with 0.4 oms, of HAKAPHOS before
covered with sond. The fertilizer was ditsolvad ofter wotering ond could be taken in by the plants. (pictures 10-13)

Ath serios. ‘

The fen pots wore lilled like in the 2nd serles, but 04 gms. of HAKAPHOS were foamed in during the production and thus
regularly and thinly distributed in the whole foam layer. (pictures 14-17) '

The pots of the series 2, 3, and 4 were, in controst fo the 1st series, watered with only 600 cm* of waler per pot from o
watering can. ‘

The average loss of moisture wos replaced each day b( the quontit; measured in the checki
t

ng pols.
At the end of the experiment the plants wers pulled out {the sand and foam wos washed off the roots with woter), covnted,
weighed, incinerated, ond analyzed. The results were as follows:

Table 1

’

number of plants that total weight of the plonts,
experiment  had taken root by the washed out 0. stili moist,

end of the experimant in groms
1 m : 3’;;
2 m ms
3 ”s ns
4 7% 19757

The results were compared with epen-ground plonts of 2% months (toble 2, line 5
The plants of the respective series were photographed three times, twice ofter w:zm days and once offer
In the first series most of the vertices had grown owt of the 30il after the first The growth of

) or;d qo’?d. Thcndth«okcumo !h:d vertices oty the third ;:roi‘u. h. By the end of the sxperimants the 4 vo
After the second week we could gernerally note a growth. By sacon
ciolly the third series had reached the same stage as the plonts of the First vap The vertices of the plants of
wers of a yellowish white by the end of the experiments. The radication of the differant series wus

pared with open-ground plonts. (Picture 18) )

N
if

:
1
i

These experiments furnished valuable information on manuring and on the combination of the basic materials,
lorger experimentol field (sand, of 2 cm thickness and glowed, was put on o concrele siote and covered
toam layer of 2 cm thickness) could be planted successfully during thres yeors with vorious uiility ond ornomentel
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and with trees, omong them flmé'mg and non-flowering kinds. We sowed the seeds in the foam, planted them out Into
faom again, and plated them back from open ground into foom. Other plonis wern ollowed to yrow from seed 1o flower.
The Howered sevaral times (pictures 19%-23 and table J). .

Plastoponics con be used for the following purpases: conquest af vi in. s0il, stopping of steppe formation, prevention .of
erasion™, alforestation (not oniy in southern countries), plonting of dunes for cansolidotion, sowing of sorly vegetables™,
open-air plonting of improved vine®, growing of flowers, .

After thesc lavourabla resulls open-oir experiments were made in Saudi Arabio an o lorger scale®.s,

In a sand area of 100x40 m* 35 cm of the soil were removed by o caterpillar-traciar, a foam layer of 5 cm thickness wos

*Im -.39.37 inthas

put in ond covered ogoin with ths sand. Under the prassure of the sand and the tractor the foam was pressed to o thickness
of 3 cm. Then it was watered; tie foam layer retained 6,5 liter o water per mt. After having been exposed to the sun for
three wesks of temperotures - 45 centigrades in the shadow the foom held still 2,6 liters of water, the parts compressed
by the troctor about 1.8 V-,

Fifty per cent. of ths hundred lemon-irees, plonted in the usuol method, died aff. Of o parallel series of 200 irees, plonted
in foam resin, oll plants got on well .0

Experiments made in South Alfrico were positive, os well. The experiments are being carried on and will be extended to
Wast Africa in the naxt moths. They will bring final results. Already now we can soy that the method has every chonce of
being introduced because of its low cost, now that it is passible 1o produce foom resin at the ploce whers it is required,
s0 thot this highly voluminous matarial nesd nat be transported. institutes in Germany and in other countries are examining
the results thot have been reached and help to lay ond deepen the foundations thot will be of decisive importonce for the
international applicotion of this new ogricultural method,

results
Table 2 1 2 3 4 L]
percaniage of water % 90.8 LAY 99.48 88.90 2.9
nitrogen % 0.17 0.24 0.22 0.26 0.40
nitrogen % 1.86 203 213 23 3.
total phasphoric acid PrOs 0.054 0.08 0.080 0.084 0073
P:Os % 0592 0.685 0.772 0.752 0423
KO % 0 on o 0.20 03
K:0 % 3% on 202 177 w
Toble 3
Index of plants growing in foam resin, ivy hedera
English Latin sgint pavlio
lotiuce fern cycas
radish valerianello asparogus
sugar beet beta anthurivm
oots aovena ia
rye secole mﬁo
tomoto solonum billbergio nuions
lemon-iree citrus helxine soleirolii
African pine pinus africana colla Richordia, Zantedeschio
spruce piceo chlorophytum ’
oak quercus clivia
chestnut costanea gloxinio
beech fogus pandanus
gross peperonia
clover trifolium petunia
) phyilacacivs soxifrage saxifroga
gefonium geranio sparmannia
carnation dionthus tulip tulipa
edelweiss leontopodivm doffodil puhsatilia
gum-ires ficus olastica
sonsevicrio
philodendron
agave
aralia
Netes,

X Scientific and technicol manager of Schoum-Chemie und Chemische Fubrik Fronkenthal, Pfolz.
1) Thomes Robert Malthus (1766-1834), professor in Hai , England; politicol economist.
2) T. R Malthus: “Essay on the principle of Populotion” ';YM naland; poki
3) Fritz Hober (1868-1934), professor in Korlsruhe, Germany; chemist, Nobe! Prize 1918,

4) Carl Bosch (1874-1940), monoging‘dindor of |. G, Farbenindusirie: AG, Nobel Prize 1921,
3) Artturi 1. Vittanen, professor in Helsinki, biochemist, Nobel Prize 1943,
8) Aristotle (384-322 B.C), Greek philosophe:.

7} Johenn Boptist v. Helmont (1577-1644), Dutch physician and chemist (intfroduced .ih third st m .
8) Marcelle Molpighi (1628-94), ono'omii'. phyne nd chamat { goc ok the third state of

9) Edme Mariotie (1620-84), physicist ond catholic priest, inquired into the osmotic pressure of found the blind
in the eye ond Boyle's Law indepedent of Boyle. P " pres plents, e ey
10) Stephan Hales (1677-1761), English scientist, one of the founders of plant physiology.
11} John Woodword (1855-1728), piofessor ot Grasham College, London; phisician,
12} Jan ingenhousz (1730-99), Dutch scientist. (it is estimated (1945) thot every yeor 150,000 to 200,000 million tons® of corben

* meiric fons

gi?g?e c:f) the air are changed by on ossimilation process into corbohydrates and the like with an eriergy conlent of
x10* col.
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13) Thendore de Saussure (17671845}, scientist.
14) René-Jouchim-Hearn Dutrochet (1776-1847), physicion and scientst.

18) Justus Freiherr v. Liebig (1803-73), professor in Giessen and Munich, chemist, founder of the first Germon laboratory for

insiructionol purpases, investigations in fulminic ocid, oldehydes, acetone, alcoholic fermentation etc, introduced arti-
ficio! monure and meo!-extract.

16) 1. v. Liebig: "Dre Chemie und ihre Anwendung aul Agricultur und Pivsiologie” (1840}.

17) Wilheim Knop (1817-1901), prafessor of ogricultural chemistry ond direcior of the agriculiural experimental station Leip-
zig-Mockern.

18) Julius Sachs (1832-97), professor of botany in Bene Poppeledort.

19} William F. Gerricke, professor at the university of Berkele Calitornia. (in the Second V' ’orld War some Amaerican units
ware supplied with fresh vegetobles produced by his method. The most fomous hydroponics stotion was on the Ascension
Isionds, maintained by the Air Force. There wos no-vegetalion, no soil on the isle, only lava rocks.)

20) in addhon o hydroponics and geoponics the Swiss Robai! Vatter coined the expression of *chemoculture”. In this case
the scil s replaced by organic substances such 03 peat, moss ete. The word hydraculture should be replaced by “gravel
culture” to describe the method; it was toined by V. L Piutokowa. The beds are made from sterile inorganic subsiances
such s pumice gravel, cinder:, quartz eic.

21) D. N Prianischnikow, ofter calied “Russian Liebig” in the bibliography.

22} Vera Piatakowa, biologist, direcior of the project,

23} W. Piotrowszky, professor, director aof the praject.

24) Poul Raszler, professor in Gotingen (suparvising the project), fomous for his publication on the soilless method of plont
cyltivation.

25) F. Hoining. (The onthwria cultivated without soil wan o prize at the Federal Garden Show for their ovistanding quolity.)

26) F. Dohler: “Bodenverbesserungsmittel” (Meons for soil amalioration). DBP 839 944

27} FLORACEL of Chemische Fabrik Frankenthol, Plolz.

28) H. Boumann: *Kunstharzschaumstoff tir die erdelose PRanzenkultur, Gartenwelt 57/1957 Nr. 16, p. 8.

29) . Boumann, H. Schmidt, F. Graf. “Trégerschicht for den ardelosen Plonzenbau mit Néhrsolziosungen®, DBP 1018077,

30) Among athers the axperimentol series of H. Schmidt, F. Mappes ond H. Will, experimental station of ASF in Limburger-
hof, and of P. MUller in Ehviile. ’ :

31) Wilhetm Baver, Essen, was the first to construct o machine which made it possible 1o produce foom from its two cOompo-
nents synthetic resin and foaming agent ot any place required. This procedure is of international importance for ins-
loting, ond it wos brough on the market under the name of ISOSCHAUM. its bosic materiols are of o different kind
than those described here.

32) R. Gath, F. Grof, V. Huppert, B. Wurzschmitt: *Verfohren zur Behandlung londwirtschatilicher Kulturbdden und zur FOr-
derung des Planzenwachsiums®, DBP 1 078 594,

33) |n cooperation with the AGRIA works, Mockmihl, Hubertus Schmidt developed a mabile spraying unil to cover the soll
surfoce with foam resin.

) H, Boumonn: “Schoumstotfe zur Gewinnung von Neuland”, Plastverarbeiter 11/1960, p. 197; Der Tropenlondwirt 1N
Entwicklungsidnder 5/1961.

35) M. Boumonn: 'Fwd\ﬂmlhmgoder Boden mit Hilte oberflachenaktiver Stoffe”, lacturs, ill. Internctionalor Kongress Hor
grenzflachenaktive Stoffe, Cologne 1960, '

36) The onciyses were made by Dr. Fritz Knorr (Bayrische Landesgewerbaanstalt, Nuremberg).

37) According to American stalistics the loss af soil by srosion in the USA is estimated to 20 million ha of ocnm:: the
lost 150 years. And more thon that, 80 million ho ore damaged and 27 million ho threatened by sand. In the F Re-
public, 100, one third of the cultivated arec in the distnct of Stade was covered by blown sond. In Lower Saxony
250,000 Margen suffer from sand drift, because the fisids ond the excessively drained 5-il connot keep the humus, As @
consequence crops decrecied remarkably.

38} Bacause of the shortoge of labour the iarge fruit and vegeiable gardenings are dependant on women, it Is sosier f0
prick out plonts from foam resin, thers is no preporatory work os with peat,

39) The air included in the foom resin protects small roots from frost so that the plant can easier survive the changs from
the hot house to open graund.

40) H. Boumann: “Vertahrer zur Bodenverbesserung for den Pflanzenwuchs®, Patent Soudi Arabla, {E)-Belad from Jan. 1, 1961)
41) Ch. v. Tresckow is direciing the sxperimants.

42) H. Soumann: “Proktische Ergebnisse der Nevlandgewinnung mit Schoum®, lecture ot the general maeting of the Oe-
seilschoft Devtscher Chemiker, Aachen, Sept. 1961,

43) E. Baum. "Autiorsiung von Wosten®, Chemikerzeilung 86/1%2,

¢ in future “arid soil” will be said for “wil in arid terrilories”.
Pletures. - '
1. Mode! of applied foam resin; left: (1) water cozes away into Ceeper layers; right: (2) seed grain in foom fdm&nd
grain thai has token voots; (4) moisture seeps into the foam resin ond is hald there; (5) trace slements and nuirient ore
conianed in the foam rusin; {6) only when the foom is soturated with weter the rest con coze away.

2, 6, 10, and 14: grains of rye, eight days ofter planting.

3, 7. 11, and 15: groine of rye, 16 days ofter planting.

4, 8, 12, ond 16: grains of rye, 23 days atter plonting.

3, 9, 13, and 17: radicotion of the respective sories.

18. Plants of rye thot have been grown 2% months on open ground. ,

19. Gross grown from seed on watered foam resin. Beside the mark "V3" tho loyer of foam resin con be semm,

20. A shoot of geronium, 21 days after planting into foom resin. (A cross section through the foam layer shows thet the
rools of the shoot have already grown deep info the foom resin.)

21. This picture shows how the rools have grown through the foam resin. (The plont wes puiled ovt and lorge plcu of
foam were token off.) ’

22. Lattuce in foam resin. (Rodication and size da not differ from plans planted G) the some time in s0il.)
23. Buibous plants olso grow in foam resin. The picture shows dogodﬂl in bloom.
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