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FEASIBILITY STUDY - ALTERNATE
PROCESSES FOR MANUFACTURE OF
HIGE TEMPERATURE INSULATION /

Last January you asked me to take a good hard look at the varisus processes
under consideration for the new Southwest "Kaylo" facility.

Attached is a copy of my report, which summarizes our study of every known
process. As you will note, I reduced the list to just three processes, which
merit further considerstion for installation at the new facility. They )
include; pan pouring, filter pressing{and bonded aggregate. -

‘s
-

The most important question which must be ‘resolved befare any final selection
> process is made relates to the use of asbestos (Silihoff). Because of
this problem, I also included an evaluation of Multi-Temp in my report.

After all, it is the only asbestos free product available.

Unfortunately, I had to compare the various processes strictly on a technical
basis. I am not in the position at the moment to make a recommendation

as t2 the process or combination of processes we shoild select for the

new facility, because of the lack of cost data. As soson as ¢ost projections
are completed by Gay and Brooks on all of the processes still under considerz-
tion, we will be able to at least make a recommendation as to> which process
we feel offers OCF the best product and gross margins in the years to come.

I am sure you are already aware of the advantages and disadvantages of
Berlin's pan pouring process., Filter pressing has a lot of merit. It
produces & stronger, better looking product, the product is precision molded
and the process itself is highly automsted. Bonded aggregate products

as they now exist on the market have serious shortcomings. They bresk
easily in transi and when handled. Why then would we still want to consider
this process? The reason is Af Philip Carey ever solves their breakage
problem, they will have the best product on the market. It is precision
molded, lends itself to automation, is water repellent, higher temperature
resistant and is a non-autsclaved product. ZLast, but not least, is the fact
1% has the best chance of being made asbestos free. The -only reasons for
considering Multi-Temp are the facility is already available, the product

1s free of asbestos fibers and it could relieve some of the current overload
at Berlin, especially in the block market. )

It is my hope this report gives you a better insight as to the advantages
and disadvantsges of each process. Once ‘we get cost data we will he °~

2 much better pssition of making & recommendation as to whiel .
best for the new facility and for the 1970+ market. 01 PLAINTIFF'S
: gXHIBIT
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1. TROCUCTION

Tite expanding market for Kaylo pipe and block -has made it necessary for OCF

not only to expand the Berlin operation again in 1968, but also t> consider
building 2 new facility in the Southwest. The problem facing Management

today is defining the type of process to be installed at the new facility.
Should it be Berlin's pan pouring process, one of the more automated processes
developed by our competitors or a combination of Processes. Also, to be
considered by Management is whethdr Multi-Temp has a place in the high tempera-
ture market of the future. )

T> help Management decide which process or combination of processes is most
suitadle for installatisn at the new Southwest facility, Kaylo R & D carried
55t an intensive evaluation of 21l known Processes for the manufacture of high
temperature insulation products. & lack of cost data on competitive processes
made it necessary for us %o limit this study to strictly a technical comparison
rather than a more preferred economic-technical evaluation.

1 -
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<ze Laylo R & D study coniirmed the fact no other praduct can compete with
Kayls block made by the Pan pouring process. It is by far the best on the
market. Block made by the filter PTess process tends to delaminate, bonded
ageregate block crumbles. It should also be noted that neither the filter
Press process nor the bonded aggregate process can be used to produce structural

Y

K-17 type core for the UL fire rated door market.

75 =aintain our position in the block and core markets, we must continue to
produce such praducts by the ban pouring process. Management must decide
wiether tisck and core products are ts be produced at ‘the new Southwest facility.
If the answer is yes, a Pan pouring flatware line will then have to be installed.

The second decision Management must make relates to the type of process F
cozbination of processes to be installed at the Southwest facility for tke
praductisn of pipe inswlation. If the decision is made to go to a process
otker than pan pouring, technology will have to be purchased. There is mnst
sufficient time to develop from seratch an alternate process and still meet
tre timing for construction of the Soutnwest facility. ’

Maragement has a number of process options to chose from for the production

of pipe insulation at the new Southwest facility. They include; (1) a filter

press or bonded aggregate Process to produce ail sizes of Pipe up to and

including 30 inch OD, (2) a pan Pouring process to produce the smaller pipe

Sizes and a filter press or bonded aggregate process for the production of

large size sectional pipe and (3) a pan psuring process to produce the smaller
ipe sizes and a Multi-Temp facility (located anywhere) for the production of .

large size sectional Pipe. With our current level of technology, the pan pouring
process should not be considered for pouring lerge size sectional pipe at ihe

new faecility.
01 023 0980
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<7003y (Cant.)

Tre Xaylo R & D study indicates that from a technical standpoint no one process
has a distirct advaniage over oiher known processes for the manufacture of

nizh temperatire pipe jnsulation. Each has its advantages, each also has a
aumser o disaévantages. Only after a comprehensive cost analysis is made on
esch process will we be able to decide which process or combination of pracesses

is most suitable for the new Southwest facility.

Our intensive technical evaluation of all knowm processes for the manulacture
57 nizh temperature insulation products indicates there are only three processes
wortny of further consideration for possible installation at the Southwest
Sacilisy. They include the Berlin pan pouring process, Jobns-Manville's filter
sress process and Prilip Carey's bonded aggregate process. All of the otner
processes considered during this study, with the possible exception of HNulti-
Terp, were rejected, because (1) the process would not yield a product suitable
Zor OCF's needs or (2) the process was not sufficiently developed to meet the
+ime schedule for installation in the new Southwest facility. The Crosfield
filier press, non-autoclaved process,lhiled on both accounts. Multi-Temp -
should only be considered for the production of large size sectional pipe and
Dossisly as an additional facility for the production of high temperature o

“lock wren Serlin becomes overloaded.

Sefore a final decision is made by Management as to the process they will

adopt for installation at the Southwest facility and the product they will market
in +he 1970's and 1980's, ithey must consider a number of basic questions relating
+5 rising labor costs, need for automation, need for a product of a higher
gzality level and the asbesios fiver health threat. This report will attempt

<5 outiine the questions which must be considered and acted on before the final’
cecision as to process is reached. This report will also provide for Manage-
zent's consideration a list of the advantages and disadvantages for each of

tie processes still under consideration for the new Southwest facility.

-y o E—t g ST \
ZICCOITATIONS

A visit to Jobns-Manville's Research Center has already been made to appraise
the filter press process. This visit must be followed-up by an CF prepared
cast projection and a plant visit. A visit should also be made to Philip
Carey to appraise their bonded aggregate process. It too should be followed-
up Dy a cost projection and, if possible, a plant visit.

Cost projections must be made or updated on the filter press, borded aggregate,
pan pouring and Multi-Temp processes. To achieve a fair comparison, cost
projections for the pan pouring process saould be made on i more automated
process than now exists at Berlin. The latter is a reasonable request, since
a major R & D/plant program is currently underway to reduce labor and batch
costs and to achieve a higher degree of automation of the pan pouring process.

Cost projections on the filter press and bonded aggregate processes must e
crepared at two levels of activity. One cost projection should be based on
the assumpiion the filter press or bonded aggregate process will be used <0
produce the entire line of pipe up gp'and including 24" x 3". Tne second cost

nd NO2 NAKRT



TTIONEITATIONS (Cont. )

proiection shouxld be based on the assumpiion the filter press or bonded agzregate
process will be limited to the production of large size sectional pipe oniy.
Unéer these conditions it must ce tied in with the cost projection covering

pan peuring of the smaller sizes of pipe. The Multi-Temp cost projection snould
be li=fted to iarge size sectional pipe only. It too must be tled in with the
cost projection covering the pan ppuring of the smaller sizes of pipe. To get

a good economic picture of the various options available to us, cost projections
should be prepared on the following process compinations.

ztisn Slock Pive

1. an powred. Filter pressed.

2. Pan poured. Bonded aggregate.

3. Par poured. Small sizes, pan poured; large sizes, [ilter pressed.
G, Par, poured. Small sizes, pan poured; large sizes, bonded aggregate.
s. Pan poured. Small sizes, pan poured; large sizes, Multi-Temp.

It is possible the new Southwest faci:i.ity will be limited to the productiom;

of pipe. KayXo block would all be produced at Berlin and stockpiled at various
Gistribztion centers in the Southwest and West. Since this is a possible’
Mznazement option, cost projections should also be made on the five pipe process
combinations listed above, minus the pan pouring facility for block.

"In deciding the type of process to be installed in the new Southwest facility,

Yanagement will have to give serious consideration to the Silikoff-asbestos
fiperehealih threat. Wnat effect, if any, will it have on the future EXowLh

of tie overall high temperature insulation market and our share of the marcet

in particular? It could be the most important decision we face in deciding

w=ich process to install in the Soutbwest facility. The only asbestos iree
product on the market during the past 5-10 years was Multi-Temp. A1l three
processes, pan pouring, filter press and bYonded aggregate now under consideration
Tor *he new facility contain asbestos. The probability of removing asoesiss
from the non-autoclaved bonded aggregate product is far greater than it is

from products made by either the Johns-Manville filter press or CF 's pan powring
process, both of which require autoclaving and are based on hignly alXaline
tatch compositions. '

In the event Management decides to install the Berlin pan pouring process for
both pipe and block at the new Southwest facility, Kaylo R & D still recommends
that an alternate process, either the filter press or bonded aggregate, also oe
insisiied on a2 limited basis either at Berlin or at the new facility. This showd
be further supported by an R & D program on the chosen allernate process at
Sranviile. These recommendations are being made because it is our opinion

the company should not have to again f{ace the 'choice-of-process’ dilemma we

are now facing. If future market conditiosns demand a product made by a process
siner than pan pouring, we will have the technology, knowhow and experience

5 corvert our manufacturing facilities over to the new process without deliay.

U

2gardiess of the decision as 4o the process to be installed at the new Ssuth-
west facility, the major R & D/plant program currenily underway to automate
<ne zan pouring process at Derlin. should proceed full speed ahead, especially
Tor tne processing of Kaylo block. 01 023 0 982
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Deming 4nis planring perisd, rany Live sugpested 2w prohesses be drnseal:,.:
in the new Soutiwest facility, the pan pouring process for black and smailes
sizes o7 dipe and a filier press for the rarufacture of larger sizes of Sestlgegt
Pipe.: Tze first question wiich must be resslved is will our cusicmers ard the

I ard C.isrxeting Division accept -tws types of pipe products. IS the azoyes

{35 yes, .the second quéstion is would-4he market also accept FltiaTerp 47 4o

vere lixited to the larger sizes-of Scctioml‘ pipe.

Zf the orly reason for pucchising a filter press or borded sggregite pracess
fraz one of sur ed>mpatitors s for the manafacture of larze size sestional

ipe, f.0., sizes in the 13 to 24 inch ID range, then we must ask wSether §t
woid be betler t5 direct a major .effort toward producing large stize secsiasral
Pipe by the pan pauring process.{at acceptable gross margin levels) ratzes
ttan direct suck a major:effortvard expense ioward 2 new progess ard tecincicyy

£2r szch 3 smail portion of the overall mariet.. Actvally, thers zas beez Mitile,
ifacy, tecaricil effort directed towyrd learring how to pan pour large size
sectional pize with adeguzte gross ::::I;ins. To achieve suck a restlt, chinges
iz =32d cesigm, 1s well as new techniqies of pouring, prehardezizg and hazdiizg,

S5t e developed, If Melti.Texp pive is acceptatle to the rarket ard gross
rargizs ave projected 2s being adegmate wher limited to lazze size seciionsl
orly, tien OCF siready has a product, 2 process and 2 ‘Lacility available to
service the larze size sectional pipe zarkes.

e 4

LosCTsstCl .

-ge Tirst ovestion wnich must be resslved is the hse of ssHestos as the ~eine
forcing fizer. Todzy. all bign texsoera“tre insulaiions CoClain ascestos
r2inforsezent. In fact, during the past 10 yeaTs the only Krows asbesiss

. Jree righ Temperatise inswlailon on the market wis Xolti-Te=s, z procdust
b -

5212 for a briel period of time by (CF, To emphasize how izssrtant is the
Y e

Prstsex of asSestds as a fiber reinfercesent, I would 1ixe €9 cavl <o yoTr
axtention J. W, Lacd™s Tetier cited wtoser ¥, IS57 55 o K BT d-coacera-
SDE _355estds and Kiyio expinsion,  Ueoiing Iro= Pr. [35S's mess, i ToIX
izera 3s > other eonsiceration whick is of parasount izpertatce 10 hIs witoe
szhlzet. As you are well aware, the goverr=ent wi preadly Blod LY
Telaiive 2 the tse of asbestos ip the not too Eistant- futire azd bafsra we
e=23irk vpon a substantial expansion pragzram at Bexlin and/or consiler puliirg
4 rev facility in the Southuest, ve Yad better be damn sure th:t we have in
inswer 13 “he 1sDesids threat. Work has been done on this in the past and

1> date there has been no successfx) answer.®

o€ Ween

.

Tke pro®adility of replacing asbestos fibers im caleium silicates pracducts
is rated a: Dost at §3/50. No solution 5 this proble= has beey founi by
OCr. Joans-Manville told us Trocently they too Lave Lad no success in geiiins
glass fibers 5 survive the autoclave process. If the decision is to i=zsiall
tZe Serlin pan pouring process or ths Johns-Manville filter press process a%

e Southuest facility, we are accepling the fact the reinfarce-sst tsod wil
Brorsble he schrctne (imTass 0 Breastshaciat 7. .5 "l ™ ¢ ™ 3. ol aVe mem
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15 Managemert cecides the asbestos threat is still with us, then careful
comsideraticn should be given to the bonded aggregate process. It does not
involive tse nighiy alkaline calcium silicate batch (which attacks glass)

.2 does not reguire as part of the process the use of expsnsive autoclaves
which dissolve glass). Although Careytemp, Philip Carey's bonded aggregate

£= temperature insulation, contzins some asbestos the probability of develop-
T a bonded aggregate product reinforced with 100 percent glass f{ibers remsins

]
e
)

NI SRS NP 1

Jonms-Manville 1old us during our recent meeting in Manville, New Jersey, they
were swrprisecd we never Iollowed-up on our nigh temperature glass f{iber insuliztion
product line (Multi-Temp). 3y the tone of the couversatiom, they seemed to be
concerned abdut this product. If it were to be placed back on the market,

it would be the only asbestos free product available. If the asbestos tareat

s res) and is a serious threat to OCF's participation in tbe high temperature
insulation rarket ol the futire, thenjwe should consider directing a major -

R & D effort toward product and/or process modifications to raise gross margins
10 adequaie levels. .

Al+ernate Process Licensitg

If a cecision is made to insiall a process other than pan pouring at the new
Soutzwest facility, technology will have to be purchased. There is not sufficient
time {0 develop from scratch an alternate process and still meet the timing

far construction of the new facility. Since the purchase of technology will -
probably mean taking out a license from a competitor, the cost of the license

and its adverse effect on gross margins and competitive position in the market
nust all be carefully considered.

OCF already has 20 years or more of technology on Dan pouring and severzl yeirs
slus a patent position on Multi-Temp. Major strices have been made in recent
months in mechanizing The pan pouring process at Berlin. No costs for licensing
will be involved if the pan pouring process is chosen for producing both pipe
ard vlock at the new facility. The same is true if large size sectional pipe
are produced by the Multi-Temp process.

Competitive Processes

. ]
Before tabulating the major advaniages and disadvantages for each of the Lhree
processes still under consideration for installation in the tew facility and
for Mti-Temp, I would like to compare briefly each process against ihe otlers.
The ma jor problems with praducts made by the pan pouring process include:

(i) they are not as strong as products made by the filter press precess, (2)
they bave a visual appearance inferior to both filter press and bonded aggregate
producis, {3) not being precision molded, dimensional and nesting problerns
resuit in customer complaints and (4) products made by pan pouring involve
considersble Land labor to produce. Labor cosis for the production of pan
poured pipe constitutes nearly 40 percent of the total manufacturing cost.

With labor costs rising rapidly, pipe made by the pan pouring process couwlc be

-~ . ~ o~ - ~ -~~~
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Samnetitive Processes \(ont.

placed st a competitive disadvantage in the future with pipe made by one o7
t=e rore auiomated processes, such as Jilier press or bonded aggrezate. it

is guite unfortunate OCT did not place the same emphasis during the past 5

+5 10 years on automating our pan pouring process as our competitors have on
+-eirs. —f we nad, it is quite poésidle we wouid not be today in the position
57 raving to take a iicense from one of our cpmpetitors.

Xayio made Dy the pan pouring process does have a number of advantages over
all other products on the markei.today. They include; (i) the ability to
prodiuce DY dne process both light density beat insulation and Leavy densily
tirveiursl core material, (2) the tremendous flexibility of the daily mix of
goods, coupled with the ability to expedite desired vaTious sizes and thick-
nesses of bot: pipe and block, (3) the best service shipping cycle in the
inaustry, (4) the versatility of batch composition to achieve lower costs of
baten on a cubic foot basis, (5) prodyction of the best block products on ihe
market and (6) production of light degsity heat insulation and structural :
core with maximum temperature resistance of 1800° F. :

As to competitive processes, the filter presé developed by Johns-Manville

" mas drawn the most interest from OCF personnel. There is nd doubt it has a

curber of advantages over ooth the pan pouring and bonded aggregate processes.
Products made by this process have considerably higher flexural, compressive

and impact strengtns. It has a better visual appearance than Kaylo and like "

the bonded agzregats process, produces pipe and block products wrich aTe precision
moided. The filter press rrocess also lends jtself to the production of large
size sectional pipe up to and including 30 inches OD. Field breaxage of fi Ler
pressed products 1s extremely low. rinally, the process as now developed ©Y
Jonns-Hanville is highly automated. When compared to products made by the bondead
aggregate process, filter pressed products have two di stinct advantages, bigher
physical sirengths and lower breakage characteristics.

The filter press process has a number of d: sadvantages when compared directly
with the pan pouring process. They include; (1) shipping delivery cycles are
considerably longer, (2) flexibility in the daily mix of goods is poor, (3)
bateh costs are higher, (U) does not lend itself to the fabrication of fittings,
(5) product densities are higher, (6) has a tendency to delaminate when noisture
is absorbed, (7) will not produce structural core, (8) produces block products
less acceptable to the market and (9) operating of ficiencies due to a 5 %2

hour period for mold. change over are still very low compared to operating
efficiencies for the pan pouring process.

The bended aggregate process as developed by Philip Carey has many advantsges
over both ithe pan pouring and filter press processes. If and when Philip
Carey solves their handleability and breakage problems, they will have oy far
+he pest product on the market. Some of the major advantages of the bonded
aggregate process include; (1)} a very low manufacturing cost, (2) a very lov
iavestment cost, (3) a non-autoclaved product, (&) ability to use glass fiber
as reinfaorcement, (S) ability to produce a precision molded product, (6) a
process which lends itsell to Lign production rates at low investiment cosis,

7Y 2 1500 to 1600° F +temperature resistant product and (8‘2 rat?}r‘)rgpe%g’g'&
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Cionetitive “racesses 1oons.)

When eampared Cirectly with fil<er PTessirg, the bonded 3iTTerate pracess vy
twd Aijor disadvaztages. Tt praduces 4 Praduet vith lover strescsi, 3%d 3ne
that {5 suscepsible 1o breakage vhen Tougkly handled. On the otner hang, 1t
Eis 2 nusder of advaztiges over filter Pressed praducts. Overal: Pracess esge
rre-lover, bateh Ests are JuSstantislly lover, the prodact C3% be zaryes ol
37 Bigher tempetatare. $Pplitationsy (1539 ys 12900 F), it &5 vacer repellert,
£I23i7gs 21n be fabricited Trom the Pracuct, invesinment casis are s22h loves
(8> autsclaves) and 1t PTo3ably can e ride flee of asbeslos. The 1bility ¢,
use gliss Lfibers as reinforcement in this product, when conbined vith the
Trezendszs glass fiber knowhow 4viilable to OCT personrel, makes it racditory
S Xinigezeat give careful consideratisn t5 the borded STCTeL2le process befs,
Tejeciing it in favar of 2 Process vhich requires asbostos-as the Telnforcing ”
LAber.- : . ] . R £ - .

Kzere does tze KAt-Terp prodyes ard process it in the oversl) Pictize? -
me praduet zs we crrreatly know it does not yleld adeguate gross FaTgins ts
T e3=zete serdss the Loird wity Pat poured, filzes Pressed or bondes aggregate
pTaczets.  Howvever, oce RIAST Fezexder it ig 4 glass fiber Pradact, one s+
is 2 nattral for OSF <o Zarket and ope that e52¢d be prodaced a+ ity of ouw
& piants. If it were to be Fliced oack o the arket, it world be i, snly
15525755 free pradust an the Rirket todzy.

. SOl we P53 atead-una dostals ez, Pan pouring process at the neo SoutZuwest

faciitly rather tiar 4%e filter press or bonded agLTegale process? Thig 44

2 deszision vhich Yatagenent must Fake. If the filter Press or barded agzrezate
Process is ctosen 45 praduce tre coxzlete Tange of prodacts at the pev facility
Zen there s 1o need to Teconsider ¥lti.Tezp zt.t2is time. If and ordy <f
tle asbestos threst reaches the ‘d2ozer point' would we then want 45 reconsides
AT 235De5%5s frae pradict, sugk as }f’.:lti-‘;'ex:p 5 the hiz: Leperatire ipsuistia
Karget,

1T for some Teison, suet = high cost of li:ensi;fé. Manzgement cocices to insta)
tze paz POIring process in the Lew facility, we will again be ficing the prodle:
27 deciding oy 1o PraCiuze larze size secilozal pise. Urder such circamstances
Ktlti-Te:p could be tre ansver. Bven if ¥arazerent Qecides 45 ge vIth the pan
P3Wring process for 311 pradzetiorn exzedt larze size sectionzl 424 choses to
licerse =xe fiiter press o> bordee i5ETesale process €5 pracuce ‘Lese zroducts,
Ve mast riisse the quesilon wietler it 3o warth all the prable~s ind ¢cosis o
license anottey PTcess frox one of owr cozpelitors for such a s=z] percarnzaga
of the rmarket, . ) :

¥e =zust Aarket lirge si-e secilonsl pive £ re=itn codetitve. If ve chose
DIt 13’ license ansthes pracess, ve w>eld hive three cooices; (1) filriczee

¢ size sestiosnal Pide as ve &5 nov 3t Berlin, (2) start Up 2 crish program
=3 learn kot PO Larze size sectisnal pive a2t adegtate zross =argins by the
£ pousing Pracess or (3) ve.esxg Tirket 2 line 5f.darza sizecscotian: Nasio
Tes pipe. Ozly under thoge conditions yhere 21) praduction except larzo siza
Secilioral pipe is ts be mzde by the’ pan Pouring pracess at the nev Ssviiwest
Tacility woudd 1 Feed==ond wo reconsider HdtlTe=, - I{iteq s Ne production
O darze size secifonsd pipe. (and 19 Plock vhan Berlin hlpnr memdonins anoitéod

-
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Fan Pourivs {Havlo) (Co==-.

Advantaces {Cont.)

i3.

1g,

Irying costs are curreniiy lower for pan poured products than for
products produced ty any other process. This advartage will soon
oe lost since the SI5 cylinder patent expired in Jaruary 1642,

~ensities of pan poured nroducts are lower than densities of f:iltex
Pressed products., 2

In general, ihermal conductivities of pap poured products are lower
than for esmpeiitive procduets.

Pan pouring Speratiing efficiencies are considerably hizher than ihey
are for filter pressing.

Titlings car be cut ang fabricated from Pan poured products. Filter
Press products delaminate }hen atlempts are made to fabricate then
into fittings.

¥o license would be involved if the decision is to install a pan
pouring process at the neyw Southwest facility.

Jisadvantaces
Zz2anvantaces

l‘

Ny

Prysical stirengihs of pan poured products are lower than those
obtained from filier pressed products. i

Visual appearance of surface is inferior %o both filter press and donde
2ggregate products.

Pan pouring is not a Precision process. Problems of dimensional
stability and nesting of ware show Up from time to time in the
fileld.

With current level of techinology, large size sectional pipe cannot
be poured with adequate gross margins by the pan pouring process.

iike filter pressed procucts, pan poured products are reinforced
with asbestos fiders. With current level of technology, glass fibers
canndt be used in either Process.

Pan pouring requires the use of expensive autoclaves (SID's) and
Dowthern units.

Pan poured K-10 products have a maximum temperature application
of 1200° F vs 1500 to 15G00 F Zor bonded aggregate products.

Pan poured products have tigher'breakage losses while in transit
ard when handled at tha 390 site than filter pressed products.

: 01 023 0388



