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ABSTRACT

A study of fundamental relationships of variables in­
volved in the "47 Process" resulted in the establishment of 
new principles of design and operation. The design of a 
higher capacity, more efficient dispersion unit was developed* 
The facilities proposed will permit expansion of the process 
to most codes currently manufactured in Ball and Pebble Mills 
at lower investment and operating costs.
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P-l "47 PROCESS” DEVELOPMENT 

I - SUMMARY

A. Nature of Investigation

The purpose of this study was to investigate fully the 
principles of "47 Process" operation so that optimum design of 
equipment and operating conditions could be established. Phila­
delphia Process & Methods Protest No. p-l, "47 Process Develop­
ment Program", was approved and the study undertaken with the 
following objectives:-

1. Determine the variables affecting quality and through­
put rates and establish their limitations.

2. Establish optimum design and operating conditions to 
increase rates and/or improve quality,

3. Simplify design and specify standards of equipment to 
reduce installation, repair and operating costs.

4. Provide information for placing additional formulas on 
"47 Process" and the elimination of two-stage grinds 
on present products,

B, Results and Conclusions %

Investigation of "47 process" principles resulted in the 
establishment of the effect of each variable involved in the 
process. Based on these results, a new design -of equipment was 
developed and evaluated on a semi-works, 6-1/2 gallon, scale. 
Scale-up to production size was made and equipment standards 
specified. This design provides increased rates, higher quality 
of dispersion and eliminates several high cost items in the in­
stallation. Maintenance costs also should be substantially re­
duced.

Alterations to present production vessels were developed 
and evaluated. These modifications can be made at relatively 
low cost and provide improved operation.

It is estimated that the proposed installations will more 
than double the present average production rates and will enable 
many products now ground on Ball and Pebble Mills to be made by 
''47 Process" at a substantial annual savings.

C, Recommendations

1, Install "47 Process" system of proposed design as a 
regular production unit. Provide close follow-up of ' 
operation of initial installation and report any de­
ficiency or improvement.
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Establish a formal program of study of formula changes 
for optimum dispersion on 7 Process". Included In 
this study should be an Investigation of all formulas 
now on Ball £; Pebble :iill production to determine re­
visions necessar- for "^7 Process'1 grinding. Two-stage

H
3 now on ‘’47 Process” should be evaluated for 
e pass operation,. • \ ' " ’ ' f

liiill

Make simple alter scions to present production units to 
provide improved operation. The modified cions include 
bofctcm -screen, now screen fierce, angle r.ab, fourth 
agi :ator disc, and bias-cut 35-:r.23h screen.

As new ,,;47 Process" formulas become available, considei-a- 
;Ion should bo plvcn sc she eventual re pi accent witn rkJ 
Process" cf all ball ar.d pebble mills as tney wear out. 
Procedure should be such as to provide sufficient back­
log of formulas so chat any type mill could be immedi­
ately replaced with a '!-'47 Process” unit.

1||IP|
ifiii
toiiiiistfc

.5. Auxiliary recommendations are proposed in Section II-P 
of shie report.

3rcpared By:

1 ki > i,r ■ p ■ (*?’&• liw-auS? j> vf >\ %
oh. *i,— lphlo f-o^ it ^ "e hc.j f-rcup

Approved 3y:

J/y 3. .iarch

i^7-iladelpnia "rococo 1 feoneds Zizzx
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r'' A. Origin of Investigation

During the years of 1946 and 19-r? a new dispersion technique 
was proposed by Dr. Seymore Hochbcrg of the Philadelphia Labo­
ratory’s Physical Chemistry Group. The new process was developed 
in the laboratory stage ur.der the Chemical Division Project,
P-159, and the Industrial Engineering Division Study, MX-] 034. 
Further investigation on laboratory and semi-works scales was 
continued under the I.3.D. Project, Mi:-1123, and Chemical Division 
Project, P-2024. As a result ox" these studies ar.d with the as­
sistance of the Philadelphia Process & Methods Group, ccis new 
"47 Process'* was placed on a production ba3i3.

Utilisation of the process grew rapidly during the years 19^9 ' 
and 1950 as the advantages of the ne . process became firmly es­
tablished. During the expansion period. n*, further dev^lrp’-ent 
work was carried out and efforts wore concentrated or. Installa­
tions as replacements for ether gxdrains equipment. While initial 
work had indicated substantial quality improvexen: available, a 
relatively small number of codes cf hard-to-diiperse colors could
be made on a production scale.tion scale. Ir. addition, grinding rates were 
not as great as originally anticipated. Therefore, a special 
Process & Methods Study was prepared to ?o tablisl. ere principles 
of operation and determine she optima design of a production 
unit’. This project was authorized in January, 1951, £3 Process &
Methods Study P-1, "47 Process " Development Program.

3. Acknowledgment

Since the potential of !li*7 Process 1 -mo beer, reccgni 
some tine, all plants using this new diversion technique 
been working toward improved operation. The progress rep 
these plants both in design and operacl:, was used tc atv 
„a cnis cruel y ar.d It is nct.rul i.to. . e tnoss h’;.:.1. 
summary report of "4^ Process1 Development. Important w 
tlons were made by the Process j s Method.3 Groups ci all 71 
Division Plants, the Marshall laboratory and tho PhiluceI 
Plants Operating and Maintenance Departments.

O

zed for 
have

orted by 
incam© 
in tni3 

utribe- 
nlchas 
chid'

C, Present Operation

In six of the sever. 7ir.ich.ot Uivitlor. plants, the*. : <;.rt r.ow 
21 production units on the "-*7 Presets' predating 1 y
1S:’:G0 gallons ex" "ill bs’=3 per * *. i" •“ 'W1-^
rate of 24 gallons per hour. Additional units arc in too for 
prcct-sslng Cverspriy, fer aanufa.! rjcuaj -rail ..itcr-is a. 1 ftr 
experimental wcr.: throughout the Di;is„cn. fte s-prlaru tr:- 
tuccicv. unit consists of a Ij-tallon ot :s y.ir—mg ’=_-c.l .1“.- 
a SCC-yallon preri.; tank and u?3itssry foes r:yxlicir - controls 
and auxiliary’equipment:. In August, 19L9, epecificacior.o for 
all equipment used In the '47 ^ro:css ’ ;_rs -tsuaJ so at _'1- 
stallations made ac any plant wo-Id oe scirdarctistd. To r-vision 
of these standards has been _03uec, _r.d, Jicn t-s -rt-pvIon of 
several device memorandums core-ruing minor alcc^atior:, ore 
specifications remain essentially the seme.
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Production by '"I7 Process” is now United to 14 .8# of all 
"Dulux" semi-alkyd and orthodox mill base production. "Dulux" 
mill b£3es account for 86.^ of ”47 Process'' production, equlvalent 
to 22.3/ of the total Divisional "Dulux 1 nil! base production 
{See Exhibit H) . Although the advances of improved quality or 
reduced operating costs have been established for the products now 
dispersed by ’’47 Process’1, use of this new method has not been 
further expanded due to the limitations of the troce3S on difficult- 
to-disperse codes and relatively poor rates on other more easily 
dispersed products. Lack cf fundamental kr.culed,?? concerning 
variable Involved ur. she process has deterred one optimum formula­
tion for the dispersion of many producis.

Mechanical difficulties have be on enaounrered throughout the 
Division */ith pump failure.., insufficient or-onixir.g, me tor "over­
loads, so re on and disc wear, sempe.-a tu_*s ecc., resulting
in lower capacities and expensive dcvn-ciuo. .'Specification re­
visions were needed to provide improved operating equipment and 
lower cost Installations.

D. Course Pursued in Invest! nut-.or

Experlnen;al work or. Process <1 Methods Study P-1 was oer- 
femed on a special seTi-i*.or::o " i’T Process ' installation in die 
"Dulu::" Cepe?Trent zi the Pluladcljnia ?ln..:. ’ e urogram -/as

vessel design, auxiliary eqvigxor.C ird corf.nla; (3; Eeveiso;.ient 
of an improved, low ccsu design as a standard installation for 
oho ” I lie ccc Division. f-ivn zis cc.ra-- _ In tloat-c*'. Is :is 
found Jeiirrt'.e Ic p : . ~ c - fee4- ;r nl ’*o;i. lcat"c".- -c *-cIct- 
irg p‘•-‘_v.es*.or. e'-'\.ip" n. nr. -pro’-o: -p ;___c* :o ill j o r-i-_s5i
ac low cost.

1. Investigation of ‘‘t'7 Process’’ Variables

A semi-works 5-1/2 yallcr. Fmeao'’ u.*._t was iaatalle 
In the 11‘+7 Process' production area of oho "Du.-ix 1 Dcpartrer. 
(See Figure 1). 'fiu.c Installation cor-siscei of f. 
eqc.IpTe.it: -

ed
*•. .w»*V

:e zollo-.’ir.g

a. f 3:i_x I----  - 1-Cl-gallon Jin octteir .in.: = .-p.
80 .I?'I mrcir.e agitator

b. Vessel Drive- 7-1/2 hp. motor uicn lee^ec variable
opeoi 'Jri're - -r0<. to ]?CC P?m outpu:

c. Fc3d ?urp - Foster ICC ??/., j CP.! pur.n with 1/2 up.

d. Standard floor drill press stma.

DUP030001880
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The 'above equipment wa3 selected to permit (a) Reasonably 
large batches to be made so that raw material or batch-to-batch 
variations would not affect evaluations; (b) Wide range investi­
gation of variables without horsepower limitations; (c) Complete 
flexibility of arrangement for new equipment or codifications;
(d) Availability cf raw materials, equipment and manpower neces­
sary; and (e) Reasonable translation of operating conditions and 
results to plant seals operation.

"Dulux'1 Kilori 31.e :.ill Base, 33-5:1. ’.ca ir.ioiall*, 
selected because cf its *;ida range of gloss at various dispersion 
levels. Due to bodying action in che vessel and fast settling of 
the prenix and feed, the physical difficulties encountered lad to 
che selection of a base currently manufactured by ’:47 Process”.
A series of runs, in which 10,000 pounds of ’ OuLu;:’’ Shading Yellow 
Mill Ease, 33-^97* were processed, *;ere made to evaluate some of 
the variables of the pro;esc. Operating charac*:eristics ar.d 
effects of sersen area, ves. tl doj’.gn, agitator cpsed ana control 
devices were cacersinad. T.-ic easily dispersed oace, howe’er, was 
found insensitive to mhe quality-affecting variables involved, 
and iszt methods indicated sa;i3factory quality under nearl/ all 
conditions. 1 Tuiux ! Carbon Blade 3aie, 33-201, was chon selected 
to evaluate the dl3C3r3ion ebar-.s tor‘.o sics cf :~3 rsra.ning vari­
ables. ’laaconc for c..o c rol^ j cf .. .o particular .ase Lc.clz.22z.: 
(a) A r.cre oifficulc-.o-^icporae cuso ’'hieh would -c sa.ulcivo 
to degree of dispersion >as nacieo. 3* is base _s difficult so 
disperse m tho con'-a:i;_o-.s.l svcol mill process, r:.-i_lng 
cycles and could not be -.daptod to the improved ”4i3 ’ or c ’ 
techniquej ; (b) ;io satisfactory "-!7 Procsss” formula vad beer* 
found; *(c) '-J-S01 plgaenc la representative of very fine ultimate 
partible size pigments used in fast moving color bases; (d) Ex­
perience rich 33-2)1 uoi-ld :2 yploal fcr'cfcsr codec wh.'s.- ccrld 
not be ground by ‘*47 process'' cue ro hard settling and puffy dis­
persion, ctnd should disc be typical of many bases no**: requiring 
two-stage grinds.

Q

In order to evaluta adequately the variables with 
Carbon Blade Baa©, it was r.caocoary to overcome the car.3 C 
culties experienced initially ifi^h 33-532, Milori Blue Bit 
prevent settling of nrenix and high bodying action during 
porsion. The settling and clogging difficul ;..ea ar.cour.:or 
c'ercct. ? by a now fc :z cyscoj incorporating ’-»c..re-cls oi0 1 
mix with c cor.:-rucui«ly over-',ed ytap. and m 1.--=co vi-r.t 
control system. To 000air. a saoiofacocr-y bu-.nts cf ycod 
version and bodying action, it was necessary to reformula; 
base from time to time as design improvements wore mad©.

O, 1.3 
dis­
ci jiere 
of pre- 
1st el 
dis- 
3 the

The variables studied were: {el power, (b) Agitation,
,c) Grinding Media, !d) Tormulavlon. (&; Vessel Design i-.d **\ 
Throughput Pate. Evaluation of cac. variable consisted of belting 
up the desired rel&tionsn-p of variables, sampling at required 
races and testing sample for quality. Fineness ar.d gloss tacts 
made on samples oaken during the firsu series of runs wloa sh_s 
Carbon Black Base were found Inadequate for determining dispersion 
differences. In most cases the gloss was satisfactory although
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the fineness of grind was too coarse to he read on the Hegram 
gage- Standard tinging strength tests were not numerical and 
so could not be correlated. A special test was devised whereby 
the dispersion of the blade base could be numerically described. 
The du Pont Differential Colorimeter uas used to measure the re­
flectance of a 94-line enamel made from the dispersed base.
Since the absolute reflec s&nce of black enarals is very lo*r, re­
sulting in a small range and a high proportionate error, the 
sample was let-down wich a similar v/Iii -OL43) in the ratio
of one part black to five of white. Cpecial standard and re Ter­
ence panels were prepared and the colorimeter set to balance at 
approximately half she «Dcal-i rang?, reflectance readings, then, 
were a measure of the re la tiro tinting strength of the various 
samples obtained including standard bail till ground bass. \Ir* 
this testing method., star-Jard 33-201, ground Si,000 cycles in a 
SW mill, resulted in a Lightness Factor read on tne colorimeter 
of 50*0- Higher numbers show poorer tinting strength.) A vide 
range of reflectance readings, giving a numerical measure of dis­
persion under various conditions, vac obtained. The readings indi­
cated the hue and saturation of bases ground as well as tinting 
strength. Details of tne testing methodc used are given in

2. Squicroent Evaluation

a, Yeisel DesignJ " s., •'' x \ ^

Before embarking cn the er-.p iriccn ;-il proi:m ir -eo v.tcfcion 
with this study, a nev vessel incorporating several i-r.ign 
modifications of the standard ‘47 process’1 vessel, :Jas fabri­
cated, ’.See Figure ? - .’‘edified let Feed Vessel) . This 6-1/2 
gallon site '-zs'q ' ‘e-ijrs*‘ :o c,>-o">cc*",e nors-en ehnr.gco^er
difficulties, reduce hole-up in dice.large Jacket and simplify 
oj.-structicn. C:T"i.llor. zC V.i .j 'escol ->as found 
facsory on many runs conducted during the early stages af 
this study, but did not chow any great improvement over the 
standard design.

The inherent ad/nrtagec of a bettor-feed, cop-diecharge 
type vessel had been rsccgniard, ar.d die design of such i 
vessel :-;as speaifieo sari/ in the Cz reloomsc.'z pro .ran. Bottom- 
feed arrangements have -ho potential advantages of (l' Leas 
screen ear; ,2j :1j l .x a Ltrsen zrzi ging -i;rc„t oc.-a re­
moval; ,3* Lc*-or -Jng :ert c; , T.eot _. ert-eircal;...g 
of oaoe; <5 J Install" t-or. cf \oojel nearer Tl-cr l-r-e... fee a 
a vessel .:as fabr-carcc (See figure 2 - Bettor.--sec T'erc?:j 
and subsequent aval', a tier subs tan caa tec too nu—.n cages t,.,z-

During tne course of :"e o;tpari''3’-.4-al runs, it as fo-md 
that increasing ;no "=3sol raight-to-diameter rc„io resulted 
in improved dispersion, .. now vessel >'ade up of four separate 
sections to give a variable helcht-co-diameter ratio was

DUP0300Q1882
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designed and fabricated bo evaluate fully a range of ratios-." 
(See Figure 2 - Variable Heignu to Diameter Vessel). Sub­
stantial improvemenb in dispersion over conventional vessels 
was noted. This vessel was the final semi-works unit evalu­
ated and was used as the basis for the proposed improved de­
sign production vessel.

O'

Other designs including the current standard design were 
investigated either on paper or by experimental model3 during 
the course of this program. However, no cthsr* units were 
found sufficiently satisfactory to warrant additional evalu­
ation on a ssai-v.crko seals.

b. Auxiliary Eouinrrsnt and Controls

In addition tc the aforementioned recirculation system 
developed for use in the serai-wo rlo installation, investiga­
tion was made c 7 clier .auxiliary equip re no aid eoncuols el: her 
necessa.’y or desirable to the operation of she ''^7 Process".

Methods of prsmircing ar.d pumping, investigated as necessary 
auxiliaries to the process, were studied to a large ex sent 
by summarising the experience of the Division and determining 
che purposes of cheir utilisation. Svaiuaticn of screens 
was Investigate J in a similar ".amer except that actual ;est 
runs >.«re carried out -.rith plastic screening.

7eed control

CJ
;o ;ie vessel j u s studied as an imporzsr.z con­

trol faacure of any '47 frees33installscion. Squipner.s evalu­
ated included che standard ?lercoid electrical control, a per­
centage timer ucec in conjunction :n sue _’esa pomp, a 
Hcneys.er.1 Hi-1.1 Hn.-J "o-: rrl "d/Cj a colancif -1:2 - al**o 
ara a eu; barfly *-alve lef»r W/;uv. It her srs-toc.- ci 
ccr.trcl ’"ere invest!-a-ed r.t uoc c/aluated, Zruiurer.c ':r 
the central of ^Idcuarco ra.e also s-ucisd.

Temperaturs variation throughout the vessel was determined 
and nethods cf indicating and controlling the temperature 
investigated. Otner auxiliaries studied. such as agicaior. 
drive and di3cc, and grinding media, will be discussed tore 
fully la ter in rtiis report.

3. Develcrre^t of Fropc-ad D°sirn  fc-* ”o.* Trctallaricps

Based cn tne results eccaincc. in :hz experimental pregrn, 
production scale correlations, ard rhe investigations co^.u-’H 
at other Finishes Plante, design standards were established for 
future installations. Ths essena_.il paces of tne procosc-i dosigi 
;,erc evaluated on a 5-1/2 yallor. 3sui-.ro."’:3 installation. In ti.3 
case of the recommenced vessel.and drive, the resulting, design was 
an engineering compromise of optimum design and practical, low 
cost, production installation.

DUP030001883
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4. Alterations to Present Production Equivalent

In the course of the experimental program, improved equipment 
and methods of operation were developed. Several of these modifi­
cations could be adapted readily to present production equipment 
at a small investment. So that increased productivity could be 
realized immediately and experience developed on a production 
scale these alterations uera made to several 23-3a!Ion production 
units at Philadelphia. I’oriificaticns thusly evaluated included 
increased screen area with cha use of a bottom screen and addi­
tion of a fourth disc to the agitator shaft. An improved screen 
changing method, developed by one Fort I'aiison riant, was also 

. incorporated in :ij@se modifications and found vary satisfactory. 
Batches manufactured on these units were followed and the data 
obtained used in designing chc proposed no;; installations.

E. Reault3 ana Conclusions

The results and conclusions tabulated in the Summary are 
general in nature anc are designee far use by Divisional plants to 
■r -prove the operation o? prasarc ri-crc-i' r'irj cit to aid -hose 
plants *r.en new IiiStrllJ’-iona arc c^itc-.p: ’ :cs. I', ircur to c.pple-
irent these results ana co pro-a-c lyre .'d for f •. c.-c in •« ciga- 
tiom the following are findings aspLlcaola to specific -arts sf tne 
'i-7 Process ": -

1. Process Variables

a •S—- fy-1■ A W 4*>S ti*. s

'0

Increasing the cower input to a ’?^7 Process ' grins iias the 
-rc-tcs* offtcc on Lrcrcving tre e ;-_l-t-' c’ das"£rtatn sf ail 
tre iar.aol'*3 ir/ol^s- The; yo =” P^ r’.-* Is
decencer.c upon almost story ot.ifr "iraacl'- o tiie precsss so 
that ;o Increase J:e v input -r: c.- .-.c-w -f c-* o . .or 
variables must bs changed. 3cr.o factors affect cr.rer tc a 
greater cagree than others, and vines power is nor the sole 
determining factor of cispersion, a Judicious chcics of the 
netted of putting p=*:sr into the grind =vs-s bo exercised.
Fur the more, a oraefcioal limit cf power ir.puc ;;us reached 
unsr© further Increase cf oewar did ro; produce r.ctijeaoie 
quality improvement. Th„e limit he i seen sec to tpr>?oni- 
wacoly ; .C herso'o ;er per „r-loi cf case in "ctce 1, c- 1 
iiorcepo■ cr* per ~-.lVsi n.
tr.c effect of po;cr in> c cn cuisine ctrangl.. c Janet 31ac; 
Base at various formula sicm. This ;ra?h is ccwpcser of _:any 
rurs hclcinq cans ton: only the -’ecocl i*.’enc_er.3 end ci-o

{l1! Agitator Speed

Power input increases aporoxiaatcly as t.is square of che 
agitator speed, the disc siae remaining constant. Increas­
ing soeed is one of the fastest methods of increasing power 
up to’the practical Unit. Exhibit D shows the effect of

DUP030001884
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agitator speed on dispersion and indicates a definite 
tapering-off of the advantage to be gained by increased 
speed . It would therefore be desirable to set speed at 
a sufficiently high level ar.d obtain additional power by 
methods other than further increases in speed. Agitator 
speed of 300 R?M (a standard motor speed noc requiring a 
reducer) would be the most desirable agitation speed.

Since car.d is heavier than rest rill bases, a certai* 
amount of centrifuging action is present in the "47 process" 
With conventional installations, -l'i3 aclon is generally 
unimportant. However, z.z high apotd.- cer.5rifuji1.g_ of -■ a.i'I 
will reduce maximum througnpuc obtainable especially for 
low viscosity bases. Thi3 factor then also inposes an 
upper limit on s^eed and points out the desirability of a 
lighter weight grinding medium.

(2) Agitator 3l3c Diameter

It was found that peripheral speed alone does not <2e;ersjine 
power 3-t tv»j s actual cite .'ioreter produces an z'.'zz’.
In it3clf. At t.'s same petipr.srai :.:oed, iargsr «-.so; oro- 
7Id? slightly 1--' her -c.ocr c.J tl-c �«� ^. r.a^ l-eic.si ulo- 
perslon. In aail tion smaller ducaeter aiscs prevent suf­
ficient mo cion of sar.d and ’case In t-.e screen area, re­
sulting in serious screen blinding. Experimental run-3 
showed that for a 10-inch inside diameter vassal, 3-Ir.th 
diameter discs were satisfactory *rhila 5-Inoh diameter 
discs resulted In a build-up of a 1/2-inch layer of sur.d 
and base on the screen preventing throughput. In an 3-inch 
diameter vessel ooth 7- and 6-inc? dices we’e sa^isfacto-”. 
The optimum ciusiitei disc, ‘.a:: .’ere, uculd be su; : t? :c 
be lamps enougn to pre/srt tlirVi ind :c provice uuequate 
power for dispersion. cut nc: :c? large to pro'-ic*t farmer 
power increases Vr ctrser -’orhefs. Tils ’ ould lord tc ' 
design cf a vessel watn a relatival: still uis.re'.er uj-r..; 
as large a disc as possible (up to 1/2-inch clearance be­
tween vessel wall ar.d disc edge).

(3) Number of Agitator Siscs

Experimental ratal to s.-.owee sui irersas-ng -re n*.-:?r 0: 
discs increase, oisporsicn rat? zz a "ory s-’all cnc, 3_oe *r. 
power req4irerent3. A fourth i_se vas stood co s cS-It-il^- 
product-on urit grinding 33-1-'-2 "allow ' i_i Sacco. ’ sn-i/ 
batenes covering four cedes "ere followed. Test ref :s 
showed improved fineness and tinting strength on three 
codes and r.o change on feurtn formula. A power inor-tue of 
5,j was required for tr.e fourth d’ic. A vc3C.a] long 
to provide room for a large rumacr of oisc3 would be -a-

o

■

0
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Agitabor‘Disc spacing

Space between discs '-.’as four.! satisfactory down 10 a 4- 
inch clearance. uisfc a ooctom-fssd vessel location ef bcth 
uop and hooter, discs assures ivporsaace. tThe bo stoic disc 
(Clat) should be lo^vced at the *o? oC the inlet nipple.
The level of the sand and base nixture above the ccVdloc 
was found critical in the operation of the 5-1/2 gallon 

This level should bo juffIcletoly nigh to frozenunit. :it
soiasning fret; the arrle di 32 .ir.i yet low or0ugh co provide 

Jihcient ci;r''0"3« o’ u:.corla_ for effective notion a3 

acre on and fo-» level 3 r a , l operation, h'ith the 6-1/2 
gallon /otael . heoptino.-a io/el was found to be fox? inches 
aoovo the up;:err.Ojo cart of the ar.-le dice. In larger 
di.ar.sher veiueliaad with heavier ba.ie^ the operating level

HO** lb U V u V Jt w t* >■ «

The ''angle" disc developed at Toledo was evaluated 33 a 
rjplace.unt fer c;:o Va y1 iuje. Joe of an angle cut hue 
permits all dices to bo .tea3 flat ur.d interchangeable. In 
addition; once ths ungle Lu j  is cue, all replacement.*: can 
ue nxde with flat discs. Various angles for this hub wore 
* s-I'-acoJ oui-log t:-4 ni Trv-rar., a.v rerj*;s ir.oi-
-Z'ii tons l^&u - 3-'‘owrsii * c-o -”-,s'.^I-faohc.■,;
•for oufficienc 5ur.ic\-*r cn : jr-or-Joed vessel ur. ll-d«greo 
or.c,le hue ; es fo \-a s-'t^afn’ ,cry. C.’cn.or an -las • ere net 
r>vaiu& tad' due to the’incrsith^'probabilltlw of■ splashing , ' 
and dice wear.

During the courts of i»i”ss ilgscUn, considerable difficulty 
■ vas expsrierese cn ® top-feed vessel with a very low viscosity 
case cus tc corest clJr..:_^ •. ft 'it: fr r.d titt :
rnues. could be tcurlci 1 ' „a..n • t 'o^ucowa * dice zrrnnreneac 
opposite the screen, Two opscuito. "..-degree, ar.gl3 dascs 
_t.t a l-„rcr r.ce t, ,.13 uL._ .. ■ It ” 1 _~cec2-

u.n;" ecsior t- t.^cta- T ^ . c’'>il ;:z
were abnormally .h:.gh md la ;or d?*>3icpa3nt3 elicirabcJ one 
~ec3csity for such ~.r. a X-, - * 1 *0 -

Ltd in; K-sdlur
*T-Tr»'a #• -? ■ * »*,r»fa' —1 •** -* «» W-W U* —fa .

During the courts of experimental worn «.i3h Carbon Dl^cic 
lase at low viscosity, a centrifuging action was noten "3- 
tulriir; in scree.: Jl-r.d an t-for: ~z e_i::anat: .t_a
action, ir.veati:*:;■ *on o'1 -'eraa ofar thrn cans uas url.r- 
taKeii. Various -ypea of media including ’Dacron", nyltn,
—lica gel, ccroorl -iur a.:i c'-c?_ >’oc, evaluated ir
laboratory equipment “o determine the effect of particle, 
h-ss ard sneo f_c 0ra.-.cv on J3V■’5:on ^ces Sxmcit A .'
1.13 results as ohc* n -r. Zxnifcit D irdicats that particle 
3isa h&3 a marked effact or. fr.e dispersion of this fine 
carbon blac c pi^owt wh-ls the influence of specific gravity 
is not as effective. Aitnough no satisfactory economical 
small particle 3ice nylon has been found to date, indica­
tions are that this medium would be more suitable for fine
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dispersion on "47 Process" than sand. The nylon would perai&A 
use of lower viscosity bases, require less power, reduce Vy 
screen and disc wear, and eliminate centrifuging.
Various fcyoes Arid sizes of grinding tr.?dia wore evaluated in 

the grinding of hard extenders by ”47 Process". Previous 
uoric^at Flint iFlint "47 Process ' Progress Report - 
December, 1949) showed that sand iras unsatisfactory in grind­
ing down bt3es for A .iterative nrirers but that steal shot 
gave the required fineness. This finding indicated Ait.fc a 
large sire, tough grinding nsdivT. \:~z required to grind down 
the large size, bird extender oigrents. Laboratory runs 
rfii.h 10 '3'j  ra 3 sh sunU, 10-20 tic eh sand, 3/lo 1 ytaei shot,
1/4 1 rabble.;, 3 ar.-l 5 a?n. glas3 halls vers ^ade. Results 
••/ath 33 “903 (9C,CC3 cycle PI-j ^rlnd) using *.-31 ex to,icier 
yl.gnent showed that the" steel croft g’-'rjn ’lallr g^r* 
satisfactory fineness. The steel discoloration wioh the 
s;aei shot, however, was excessive triJ.3 the color with glass 
■ K-lls '-as hoc ter :rs.r “:f.ida"d ’ hi; ■ .-..c .'biedly icr.t.-iincd a 
largo ar.oonc of pesol: ciscolornjiin.

(2) Sand-io-Sasg Ratio

".no offset o'* sand-u-has'* m’li t-i '‘'ntsrci'j'i is c-a'-t-dcnc 
upon ;-_c re_c;iv3 sa.:i if '.ri.-. —i ; i, rrcjuct _n s .3s-icn.
On fine particle size pi great a the S/3 ratio assumes iis- 
,x.rt«.nc.e -a-d " *rv - ; 1 zry:z - eff o>?: c° m.s ratio or trio
, '3Bf »a1o»’. ft1 ^-O'l ■ ; ' - -'■ j 3 * «r -^.-i
high ^?rd-tc-hsso rar’.ot gcair.:!?.’; t ’«���  the r.ir.Lour ihroogh- 
put rUvio o;taina'jle. fie currsn.* s ;a:idaro ratio of 3f/Li0 us ■ 
a good ccraprornise ar.d should be us a 3 as a starting point for
all.forsulas;. ? x 4 v < ■ // y -1i /

V; pro sonc, a ec ."•n prac-I;* in ‘ -7 7.re icis” :ra it  is 
,>s ytriod-c sdju-t c’ 3..-.- _c~.t :o * cori'-o d»3t;rjion.
-1.-’3rate -oZr.t-.-rg, -or.jii A v.'_- n;s- c 5 :o .v j v o 'i ;.-r- 
’-aci'.g o'* -gi'-ator .1 o'* ;.:is nr*-'I ci"
s—ily go- of .-a. . -5o .v_ g .r. in ur.v-.o ?n an;*:*: of :» » « 
la tie vesssl Indio tiens ire tunc ohw opciEvn snnu load 
i3 250 pounds (23-gallon uri’i' nr.d this amount siould retain 
constant fir ail grfn.1Q. If ir.proved dispersion is raqv.lreci
W -> lUv-C . fc~l- -- ths snr.d-co-oase ratio oar. 1 ? ir :r i isid 
o; a i-tols :’o/' of :.’; ’ _ "o 1 :zr.,z>. .<L^clo ( /*:
:o*lf •jn*-.iy ca ca__m.o.-.. *.,o preo.ic-l o:o-’.t..-g
lirits *'5^ c: to*" =~r-c ;-:-c ic;—*r?r.o ■ *o*l. : >o r:r-;
g,reat. If, or tie o'- ,e- -and siff-.^l;/ is 3r;o.r.t«r,d -. i;r. 
to cor ©vrrloani ^ .nil rv ': -a. r1-6.!”, rlgi tiiroog*''; 
rate®, the sar.d-oo-cr®e ratio co-id be reioesd withe*.; -*,rrc"~ 
ir3 cand. (Tnls Ref'-d of ud‘.*3c_rg oa.-d-to-base -c ,..o ±J 
analogous to ball mill operation w.»re volooa loading if ;se 
case is ad us tod fror forrrula .o '’'•r-.la rrltwr "an :io 
addition or su3crac--cn of balls to ‘-ho mail.) m

wssBSiiiiiPis\*> J!
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In general, low sand-to-baso ratios (45/55) result in higher 
throughput rates and lower power* requirements and are desir­
able for easily dispersed products. Low viscosity, light 
bases where centrifuging becor.es a factor, will have a higher 
possible rats at higher sar.c- ;o ~j e£s ratios (55/45). Ths 
higher ratios will reduce splashing and improve dispersion 
and are desirable on difficul“-to-dis?erse bases.

d. Formulation
Formulation work was centered or. revisions to the two-stags 

steel nil! formula for 33-2C1, Carbon 31nck Ease. Laboratory 
"runs mads to determine the optimum ccr.centration3 of pigment, 
resin and solvent indicated that the higher the pigment concen­
tration and the lower the solvent percentage sh#'easier nhs 
initial di3?ersior. {See Exhibit C j . The upper linic of pigment 
concentration to maintain flow lr. tnese runs was 1 Z$. however, 
in every case, it was necessary to grind-in the second portion 
to bring to overall formula with satisfactory fineness.

The viscosr.oy Oi cm "remL: cf -11 one Carr on Black cuss 
fo«relations ..t /. :s •..?nt_d ss: .’ono-o.no a: arpronlr.^'•ely
z -j -j  coo, I'.e • irccuioy cf z:~ ;t o.cao-; ;iu foird rrcfcrciooal 
to the percent pi-yrentatien and the degree of disperoior. and 
ranged from 500* t .«  5CO) epe. (TioRcsiciss w=re * ensures oy de­
termining the Erobs Humber on one s termor 7i3CCSireoer. Since 
base is thitiotropic, the viaoccity is not constant ever tr.s 
entire virge of leading!!.} T’-c 1 ini ting practical ''isccsity of 
;ho dispersed bate was feun.o to to uboao if Cl cps. at uhath ?c~nt 
she chroughp’ac rates obtainable ore toed -Jus to the puffy, buttery 
consistency"of s the ground base. Since1 throughput rgines* .are i$-\ 
;ersely prc.?nrtic’*al "o -'ito oc.lt*; -.*e li:al formula tit- .;culd to 
it a lev vioccui ■ " cm t-s :o.a*.-1 .—1. t la _j o.-aor.
rax-isram For carbon slack ana similar bases
containing very -trail ultimto tits partaclea. the resulting 
viscosity of the ground base is a good iadieu-or of iegrm cf

Since high viscosities genorallv limit t-hreughput rates and 
since a grind -in of the second -ttmte it a necessity, the optimum 
f emulation of this carbon blar.'. hate would bo the overall 
formula disponed in one ptc:, F.ani* with this ororr.ll Imaila 
In the conventional 2/1 he!gat at * *ecor ra;io *,s^zsli *ssalted 
in very poor quality out vi;:i :no 5/1 leight to diorossr restel 
firoress of 3.0 coulo lo Z.'ic _r.prc-er.cnt ,rl:n z~a
ne** vessel ccoign Tr-.sa fsac-Jij ;ao fc-.-w.ia:lew of a o.*3-j o s s  
oystsm for produces cirrenr-i g~t rc _n «. :wo-ct<.g3 cp;-*»:io<:.

Although lower operating cetera sure a increase power input 
(by increasing viscosity), tiiro ur :p*t rates obtairafe*© are not 
03 zreat 33 a: rigicr -e-p ra u-c. . ft -3 rore c^u-rtcle 'ro 
formulate ruavitr oar.ee end cb-i. n ti c save vioccci**/ b * oper­
ating at higher temperatures. Temperatures of 140 to 150 F at 
the screen area should be satisfactory. Since tre terperature 
of grind was founa to increase runic1y as tho base approaches
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the discharge point, the area near the screen should he used 
as the control point if temperature control devices are if<;ad.
If an automatic controller is r.ot uasd. a temperature indicator 
should he placed near the screen area* The �W� of an automatic 
controller is a desirable Scut not necessary feature to the op-

'.ihlle prosenc coding facilities are satisfactory for oper­
ating a; temper-azures above ISC®?, use of a greater height~tc— 
ciaoecer ratio vessel Indicated t.ie reed for greater coolly 
capacity. At 5/1 height-to- Jia-te ;er ratio or. the experirsnfcal 
vessel, ampere.cures of 170 to l3c°r  mere reached in lore “.ban 
1/2 r.cur operation. It uat necessary, therefore, to provide 
greater race of flew of cooling vracer in ;he design of higher 
height-to-diar.©ter ratio vessels.

Vessel Dssian.   inBi.^miwSii,,. mmiiinji>i?>iiwu. ■ \ ; \ \ > -7 < ^ s » ■ -
Three eziperixtr.zal vesoc^o of tic 5-1,3 gallon sice .ere 

'“abricatod sr.d evaluated in t^s ?3n-;i:r a ins tails tier. Cl3e 
figure 2), Qzi'.i? laboratory tire wi-icn. .nc_ud„::g - e rc-vt- 
ing cylinder n-j faorlcs-c . o* cno I'.oro.- 71s.r.z. .3-0 :L«o

Ths '■ vs-Its of th-j3'. ir; j  ^ -rat ’ i i.. -vJ ^ ‘u ..lec-

ticr. of :r.a fcllouinv 7ox:ur3s for i*'oaI iedgr.:

n a
snail Ilnmoto- /ess:! fc" ‘■ ■ .3; pr’-jr 5'’fLs.-rn-'

=.4} Large aumcor o7 clic:
■ 5 ̂Large acreon area 
‘5) Boscor-fsod, ccp-dl,3 3harg:
r7' Scre*'^ reriovaJ. ,ii:ho:o a_cuirt.Ir.- unft or sn’t

Test of the abo"'o mentioned itc.oe '*er© included m *.he 
lotion cf ;':e variao’o :i :c’-3-.r ■ *a..,o •©3,c;l "."J 
during uta latter part of the experimental program, and one 
design of the proposed "e: 3 >1 fi-’ a: procue ;ion Ins J’r nations 
is based on this© features. *rith this typo vessel nr.£ a satis­
factory forcr,.!©, It should possible to diapers© ©©"oral 
ca: -to-cr-.-- ■ sitea a- : ,:; ,f ICC yr-1 ;ra nor .av .-.u 

•an overall av-rage production "“7 ?roc-os 1 of a; .ease icvclo 
-c proper.*, .--vage of . -_lo..u ,.er Lor.

funs nuae In ^".3 c.zpcrirer .ul revl-:or z cr.lv Jn^ic-cec 
thus on urcc.'.crolla: cnrougacuc, : -a„:.ir*n raze co j'.e 
was proportional to the screen area <deo Inhibit P). T;o -So­
l-alien prcducilor. ;c*.col£ {crc cac.c „n r?a.it sno ’Julox Jj - 
partroents of she Philatelpnia Plant) wars fitt©d with a bottom 
screen toprevid© approxiaataiy 533 additional screen area, 
ilatlcod cf me cal la cion _e or.vn r Pagure u. „ vide var.j-y of 
mill bases were followed through these units and on several 
products rates of over 100 gallons per hour were obtained * A 
few easy to disperse products were found-satisfactory by Control 
Laboratory tests at double the formula rate. Screen wear was 
found to be no worse than currently experienced on side screens*

©
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f. Throughput Rate

It has long been Icnowa shat quality cf product is inversely 
proportional to throughput rat33, Thi3 relationship, however, 
is not o iraight-llned out rather has a changing slope chrougn- 
ouc. A cha-ige in rate at higher rates has 1©33 effect on 
quail ;y than a similar change at '.over rates. At low rates 
quali :y Is critical, but j.f a csrcaln product is founJ satis­
factory a; say, 50 gpn, coon th^rs i* a good 3nance that it 
will he satisfactory at 80 or 1C' xj.i under tne same conditions. 
Therefore, If by an Improved design or bettor operating condi- 
bior.O; the critical rats a; v:hi3c. product is satisfactory esn 
oe increased by a relatival:; .-.rail ar.cunt ths.j chars is a good 
possibility that -it even nr.cn hig.i-r races th* produce will ecn- 
cir.ue to show satisfactory quality, in grinding 33-69?, "Dulux1' 
Shading fellow Ease, quality was i’ust as satisfactory at 40 
gallons per hour as as 15 gph ii tho 6-1/2 gallon experimental 
vessel. Hurts with 33-2C1 shewed t’na: rate was critical up to 
approximately 12 gallons per heue but quality retrained essentially 
unchangsd front 12 to 30 g?h.

The maximum througnpu; rasas ootainabls are directly pro­
portional to (1) hgifcacor Speed, (j ) Screen Area, (3) Temperature, 
*(“) Disc Sixe ar.d inversely proportional to (l) Sand-to-Bass Ratio, 
and {£) Viscosity.

j;quuottent Ltesinn

A nt>. design for future Installs:ior.o cf 'l? Process" unite ia 
proposed bared on the results obtained In the investigation of the 
process variables involved.

The new deaign consists essentially cf a 30-gallon vessel at 
a 5/1 hairhe-to-df xaatsr ratro. 3c.ced on the conclusions of power 
rcouirsrj.nts ae a /ariab?e, this uric ro-ruiras a 3C K.?. direct 
drive so cor operating at 900 RF: agitator speed, thereby eliain- 
cuir.g the cost cf i reducer uni;, Tnia higher vessel has ten 
cliic’i wi;fc z disrecBr of 1C inches stoh. Specifications ara ra- - 
''ias'l to eliminate uecetci-y for 3 taeniae,-. steel ir. these

re seal o. c cnould coo .earn prod »c tic n ratos anticipates.
Cooling oatasity Is Increased anc. screen changeover simplified, 
’'easel u j  -our-tcJ near tns floor vita d~sclarge direct to ;an.c3 
rr j;ora=s, Al-'cagh t’ro r.ei .'>* of -h s *-rit .‘s corridor::!’,

:"an prsran. "	W�« Is .. .*s cl^tioral herd room is requirsd. 
Desijn of ;he‘ teasel nns beer a-'plai-eci so tna; fao-'icaticn coot 
/ill’oa no -ore oral. tn: s for current ’ec3els. Assesroly of discs 
and snaffc i3 critical ard -are sheili be taxer, in aligning ard 
balancing. Procedure simiTar to fcnat outlined in Exhibit *J anould 
be followed.
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ab. Peed System

Press!* facilities should be 500-gallon standard mixers with 
revised agitator and valve designs to reduce investment costs. 
Design of this agitator is based o.i the experience of currant 
installations and ths recommendations of z'm Engineering Depart­
ment 
the 
the
punp running
ging should be clioinatad for all types of bases ana pump wear 
considerably reduced.

o. Level Control

The circulation cyooem described above precludes the rood for 
Mercoid switch control of tha pump. In the proposal installations, 
level control will be maintained with a simple butterfly valve 
with paddle uni l3\er system. Inis levsl control device ^as used 
successfully in the experimental program. Two methods of in­
stallation trowed satisfactory and are shown in Figures v and ?. 
The following comments concerning thosa sketches are offered:-

(1) Figure 6 ehows paddle at 130° from front of vessel, 
material v&jasl rovlr.g cc-nccr-c .02 r l;e.

(2) Figure 7 shows raddle at front of vessel as viewed 
from rear of vessel. Here the lever sysbemwmp , 
placed on each side of plate arf valv» '-or.es
i’ron bottom of "nlve.

'O

should be slotted, also.

<b) Adjustable step bar ii slot probably cot no canary 
on large '-uiita at high tnrouchout rates.

(5) Fir.sd ~.sl.:b of r.t.rr z’: be ad ?uo uhl:
for perfectly cons tent Ler<l raintocoxico.

^6} Paddle is ’V sloped for s:re 33.0citive control.

Cr. sresent Ire call.: ticn:., ? .cr:o__ s'.i :en ''2: t 2 
role o£*t artirg ;r.e cjr.p for feid-rg 0: lv 'el dr po 1:.: -Its 
of turning off the punr: in event of power failure 0T agitator 
drive. To orevsnt roillo in case of iglcrtsr cc*-.pr foal .re, 
a safe tv shut-eff valve has teen included in the ep'seifi eat ions 
to be installed on the draw-off line juiv before :ho level con­
trol but ter :iy valve. 1 lie safes: ial/e .s e T,or.-c*c__Jir
butterfly valve ope^a:=c by z solcrciJ "lrrd in tna agitator 
circuit so chas in o/er.t of po-efailure, cr w.isnsvcr the 
agitator la turned of'% this val/e fcill close.
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Work on the control system was concluded v/ith the evaluation 
of a Minneapolis-Honeywell Hi-lift Hand Control Valve with pre­
cision indicator for number cf turns. Although this vplve doa3 
not give perfect control, it was found easier to operate and :o 
'•oncrol shan present irethods utilising drilled pipe caps.

Two typical oreposed Installations are shewn in Figures 8 
and 9. An installation anere. the grinding unit is placed in 
the Grinding Floor is depicted in •’isure ^ while the otoer 
sketca shows uhe vers conventional Mining Floor location of tr.e 
grinding unit. Figure 10 outlines the ertcosed disc arrangement 
with detail of the "anaic" huh.

Detailed specification list of tne proposed standard units 
is gi/ec in Exhibit C. 3s»ti-iiced installation costs of the 
proposed standard am shoerr. in Exhibit ?*

d. utner aesulcs

a, Capacity Reports

Investigation of the 4jT Process” Capacity Heports issued 
n-nly ay all plants rsvs-let t.mpor-a are cl l-’.itod
N Ta' >1 •« « ^ A V ^ + tfl

n-opooc-d rsviviro.s to tr.e Carzci;y .leperto. k typical, :hcugh 
sinplified, example of che proposed uachci iz given in this

i^lfci^tt!|8iliii!|iiiiiiliiMiiipiii!lilj|^l!ii||BPIiPliilllliWiiwiiiBilWlMiiS^i^

B, ’%w Testing Empadugfe, , ' ' . 7

,r. ; 73c .or f'.e'i -or :slenuny f'6- degree o:1 “**?*• J c. / 9 «. fac tory

parstor. 0 b lac.c :c

exporirC>7\ •nJ M 1 pregrs

MW 4*4
3«<ui,

s'fa »» «
V V

*r for .c

and no sa ” 7- ■ >*f *ic r.ot"-

.3-

:lor ir/cbhc'd fsr lev reflectance products 
exists. :*i3ursr:arx of zL'itzii 3 trass;h ;y fscerainiag relative 
color on is wu ,-:rt DiTfevsr.tsal iTolor:.:.a ;sr gave reprove Is la 
results. r.^~.:r„vul vulv.ca and yoci co.*?sl itj.cn. Daca-l3 of 
5hi*» method of ,e:ling ire gi’cn i.: ^r.hiclc H. ?ae rnechcc 
v Ol  1c te 's .<■ " z- .**rs".rv f - ;.u‘rreir. pjcg-" a
whore degree of dispersion of lev; reflectance materials is to 
be de be mined,

c. Potential Savings

2^.pa:w..f? use cf the -7 Prcccsj ' -ouli yield an asclint-tcc 
potential anaiai urccs sav-.nys of zporoxi.-.&tcly 900,003 :: 1'.e 
Finishes Divider. (Sco X*ni'oi; I). r-ase e v/ings are c*:s.d or 
the complete elimination of Ball and Pebble Mills as a method 
of alspersicn and upon doubling '*7 Frocks” grinding ra-so and 
are summarized as fellows:-
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I ten
Labor
Supplies
Repair Labor
Maintenance Material
Media Replacement
Depreciation
Welfare

Potential 
Annual 
Pavings__

$ 307,000
38,000

135.000
113.000
202,000

9*8,000
43,000

I'K iKiJ

Details of the savings calculations ire given in Sxhibits

Although se/s-al :;3fcV£ mid ha rtcrziszi ts rdtlioa rush 
a potwntlai, auh&is*nt-.ul savings could �W obtained wicnlr*_a 
relatively short period th.re.ugh the use of unit3 v?ith an im­
proved design to provide higher rates, lt-;er maintenance costs 
and the use~of additional formulas on this process,

p. Auxiliary Reconmenda-ciors

In atci;ion co ;s retomnenc ttions listsi in the Sx’trir”. tnc 
following ..;cv, should to cctaidtvai. lor a£sp iLa.t.-

1. Revise ’4? :’r-scs33 Capacity Rspccts is ciscussed In

2. Chec.e forr.ulas for opcijvo sand-tc-base ratios and re­
vise tr.ese ratios on formula cards where necessary,
When an improved operating ratio for my particular 
formula n&3 been establiaaed, the laboratory should be 
oer.ctf'o, t\ ’err,ola re; :_tr. resu;3:vj -s the; f.= *rr 
ratio and the reasons lifted leading to its new ratio.

3. Re visa raheG or. formulas is inf emails:, from capacity 
reports becomes available,

4. Cor.tines investigation of nylon or ocher 3cIvans-Inert 
light weight nedia.

5. Revise ,4nr Process’1 operator ,jOb description to Include
s;*ct checi: for fineness during grind. ?hi3 would nc- 
r-*.lv..u.co f_ial .c : ' Jortr-'l lu '*.* oils .ruble 
r.r>:^?:.T ra.es c s: ob^intd tn: -'--.ce of a-

5, Use the tsacing nc;noa 3ugG»ctea Ir. t.’—u roport for :t- 
scare l and ce,Tc3or"3n: prsgrv:u on any Is.; rsfloctano®

7, F~rti.er inves:: ga :a i3e of 3 to 5 r.n. fl£S3 balls as a 
potential grincins medium fer extender produces, Special 
emphasis s.tculc bo placed on extender grinding by ’47 
Process because of the lar»e potential savings In in­
vest non; and grinding media.

"■ 3

O
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“ '^7..7.-.~------~~T----------
• ' v'-4 * i, • i* ' ' ' ,

^1 " / ' ,A. ;r ;•
Exhibit A

���

���» ���:; 07 g s iij d l v g med �»

CHARaOIERISTIC 07 j EIGDI» I: MEDIA

l i Jl^nen- Size

Grinding
Medium ..s .

^l:l|5pi|l|iillli^ip^

i Mazinura
:

-V'3. Size J 
Micron# 1

7cr O' nun - 
Grindin: ;l)—• Typical Particle Sizes

oO»^uS ''•icrors i'.iCITSnS ! J ui,.j

*1-1/2" Pebblus #111 50
•

33,000 j 3,620 390 Josh
, X *' ?0 i ^ O 3

:5«fvS:':'A::-^::':::::i|iai;;:il§>s!^:; •30 >~i z !< s* - >
t-Dt' - J t 3, S€j 150 30 Meeh

3/3 ' I ;ee1 Bill3 I
|

cO 15,-35: • »% ** »

S ~ 5'* IC4 150 lean

'1/2H Pebbles 1
mm

6o m Cm » 1 *» "W S

6,3d 1

lliailiil! 33 40C Mash
1'V Pebble3

illlwtll
60 llplilliilllilil

isillafcSiiliiiliii* 20-50 W-31
3/15" S';eel Shot i

iiip#
60 ^7SC j 136 10-40 W-53

Xylon-Large 1
51 3,000 * s &\ < ► 5-40

Silica-..,:. I :s 1,700 j MHHlpB
3-15 'u-C3- > w

’T;.cror. ’ ||1|| 62 » 1 510 : 13:3 •n *
ow Onro^e Yellow

„ --l0-20 Hash* Sand 
^20-30 Meoh Sand

* v
fo’&'sW-'&x-
tfil 50 i,:cc : .liiMllgBil

.30

iiSll 62 cCC j ■ ■ ■ ■ ■ ill!
.10 Las? Black

'. I yl-n-3ru3.il III! 21 200 ’ .03 Irou Blue
1 arbo rundu.r,-150 57 BainaiMilMli«ililliliiiil;l .CIS j^giMisiij

lircerur.cu.';!-? 11
i~»7 j|li|l|ill®|i8S®iliil

■ ■ ■ ■ ■ IIIIIMUMHMH .012 ’» ' -230

u; - ri^rsn*: oica icr op^I'iiu”! grinding ea'.eulatad 
frcn _c?riulJt; -

p’^ T* ■ * **•’***2, >ai^ • ■ * 5 ,
. tsiltessf^if- ~ w .(P^^^.ntwon*)

Rei’eronee: ’'licrcKeracicV' - J. ’.L Dalla Valle

• O
■ i
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E.TOS7ic.ti7s»: c? :zzz  •

CWTAHISO'd 0? OHU'DING H30IA 3??ICI7?!0Y - L^rUCOR'/ SC1L2

A. Oicoersion of Carbon Blae'c Base at overall formula of 6.2# pigment

—

Grinding !
Mediur:

'“strrni---------uV4.«»Vl 1
Specif!3 
Gravl yj
* “* m. ")mUO «/ S4V&1 ♦

——***—i

Volure 1 2 
;j Xadia: 
f*cd

1 If » '-■ •A-* ***■ - 1
Particle
Sits
* * i ^* - i *»«•

U.J.. .I.mi.1.1.^1 »....JiJ„.i.-i
flPWMH
iilllilli*!
Fineness
Nils

ii :L * it 3- 
Factor' *

Nylon - large 3.3 *0 :.0'jo
'■ ■’■ ■‘J '■vU"'

2.0 ?e.2

Macron" »*3 ] 4t
— f<f « A
i * S'- v

liiiiiiiiiilii
T .O 71.1

Nylon - Sttr.ll 3.8 21 - <2) 2.0 70.1
Macron " 9.3 35 1,500 fiiii 69.1

SilliM Cel 14-.1 32 1,700 2.25 6?.f<

Sand 21.3 jo 680 1.0 mh h mh i

2/15” Itc-il Ivt: o-.i 53 ■ :,t 5o Ha 5^.0 .

Carbctur-dua - 131 T
£«£ , / iiMiililiiiii - (3; 5£ 7

Carborundut; - r 22.7 ■ Urt- 50
:

**. (3) LK')

3, Jlaper-3ior. os’ Carbon Slack 3&sa at rh pirrentacien (11 .^y. pigrent)

(.rinding
Neoiua

“•^rtrryfgr,,<11*"J —r
j '■ ■ V ft •' #*4 f*
| Gravity
1 LtJvGal.

It
. ’Jo lure 
i fl '-e-'ia

! , — =>-•:» - '
' .'article 
i Sis© 
i Ilierons

wmmmmm

.“inenecc
?Ul3

)

’ _L Thtr.es s 
?‘>j tor

! Nylon - Lares
1 . ,
j 0.0 7 . ...............j c, 0- 3 2.0 i% silo'

Macron” | 9-3 « 2l #5 I l.??0 j a. 5 } 73,5
]£ ylo.n - Sai.ll

| V * i 3- 
1 21,3

Illllll , - u; ’ 2.5 1 6a .2
I Sand * M - IN *3$ 4 "! C- * 35.9
L

KCTS: {!’ Car sen Elac >. Base yrovrc, Si, ICC tyc 1-5 in steel T..11 
gives fir-cr.css of C.Cf arc II-'mass factor of 55-0. 
iugncr iaccar sr.c»;c pcc'^r tircing otrengti

(2) li-zil -v,Ian ;:35 necdl: s ’.gsG 2C0 r.icrcno dla:r.3ter 
by about one-inch lcr..r.

(3) Carborundon /ias too fins to obtain complete separa­
tion and nterfere3 vith flreres3 readings.
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Bxmolt H

SPMMABY OF ”4? PROCESS” PRODUCTION 

FIIII3HSS DIVISION - YEAR 1951

PRcnucTion 3Y t y pe

To j  £1.1 Manufs3tv2*s4
Division on
Frocuc :io n ’*47 ?^O53 30'*
!»<?$ , . ,

Total :U1L lace -
r'

All liras' 1-3 m,** A it If #*s. *

"Dulux' Kill 3aso 33,S1S,337 -O lQl.f’Q*«• ^ } — 3» * i —»■ •*- **
Orthodox sr.d Semi -A 15c;» d 3 -; ‘T- ■ -"• i 3 ”'?■ >< A •'****2?

7*5-6 ar.d 45 Lir.os 5,215,819 2,472,5^6

DETAIL 2? "TJL’JX" MILL 3/33 'LRODYCTIOr

M -

22 ^ 
n”

*7/'i '7.. « J

Plant Lbs.

Chicajp 3,552,581

Everest i,oi?ftob

Fort liaoloon 2,177,$59

Philadelphia - ft*aay Mix 2,631,530

philacolj LU “Du Lim" 4,256,019

South Cwll ?7 me 1400 1,116 3v7-

Toledo 4 125 51"

Total 15,134,319

©

;i) - Dec-.-. -a*. lacc^sr production.

0

DUP030001911



Exhibit X

POTENTIAL SAVINGS SUJDK3Y

PROPOSAL I

t s . —. n.'^** production now on ’call-and’ pebule ralilo eu formulated
2?* * af, ?rf‘.3cn7 147 ^00533’’ average ^afces and C031-.3
baSw-i or. £hl_c.Cielpuia ?*an;'3 experience of 1951 {3eo Exhibit Ci 
expanded to Divisional Production. *

Present Costs 
Proposed Costs 
Annual Gross Savings

Phlla/'Dx/' Phila.Puir.t ?hila. Division

3 272,913 

3 :i,S2c

197,221
S5.?~37

** />• • - it* j . ?<• t-** ,.

4 OOj 30^ -374,052 
—rii«Jg7

- -"v3 , 334 3 J73 i 225
970

PROPOSAL II

Production rates of codas on ”4-7 Process’' could be doubled 
in proposed d3sc.su installations.

Phila/'D?:. 1 Phils .Pilot Phils. Divider.

<■ -*>. Present Costs $ 76,334
‘^J Proposed Cc3ts £1,665

Annual Gross Savings 5 I-’-j C« J

21,C^C 
12,534
6,503

57,2'r<- 170,933
.iii.1.:! -"-Pi, 330

S3,175 63,063

PEQPCSAL HI ’ '

Coabiraticn of Proposals I ar.d II,

Pr-sent Costs 
?reposed Costs

* ~ £» ?nils. jr&m c Phila. Division

Annual Gross Savings } 132,cC"

5 2^1,913 137,:31 -00,374 1,37-.053
31,313 123,619 __i-32/510

271,555 £'^,^3!

77.3C5
~ . < r-
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Exhibit J

SAVINGS JIIT.MIL 

DATA SHEET

BAl^S * - 1951 Costs and Production oT Philadelphia
-----S5“* "Dulux1* and Paint Dcpwtnenfcs .

Sail & Pebble Mills ,!Ji7 Proceaa

Mill Bass Produo “Ion - L’os. - "Dulux"
Pain';

12,50I,88* 
10,7-13,030

-j 
3,r.2,15-3

WO. Ox Grinding lulls -
ti^.a 1 . ».‘i 

JUUA.Uut.

Paint
' V v ^

lliilipiiwiiillil

Production Rate - Lbs ./Man Hr. "Dulux”
Paint

HIHllRriHiMMl
ii^aiiai^MiiiiMiMi

400
490

Purchased ^uppliss - Cc3t "Dulux”
Paint

$7,092
iiilliiMiiliiiMil

$1,336
132

Repair Labor - Coat ’’Dulux’’
paint

522,568
l6,96B

$-r,42S
2,552

Maintenance Materials - Coat "Dulu:;*'
Pain;

)17.50C 11,;;
- 7^0

Madia Reclaoeuent - Cc3t "Dulus"
Paint

v ' $12*81$ , v
*6,138

$ 300
300

Total divisional Mill Ba.3 3 _ 
Production - Lbs. ;ij 30,572,329 ZZ,2‘ 3,533

Total Divisional Mills 'Z)
iiislBiM

not ir.'.luas 'ae-/—* 

(2) - Does not include Parlin

DUP030001913



Exhibit: K

SAVINGS DETAIL

PROPOSAL

-MI xroduotlcn nci* on ball and pebble .Tills
■ one:,** ax: pres r.f-v 'i,-’’ "l rf , ’b.’C'JOXJS' 2VOr"Vr2 rate
V,-T 1 *. s a ^ ^ « 'OT4i«9 AM. nW A A in* *• J 1 -1*rcericrve ■r? 1951 : la?

"t 4 4*“ ^ -tv*?* At> #r t&'W »4>» Uj ,ms . ** ^ 1-,^ < B-.oar trar.;

M )► <Mp V* l.-i ' A - « **r« jrS/Oij $*>>». 

i o^C "3 ■ ''* ' i"
vtfaiAyj^aaeAifctfiiiliJii, .n*ii i,|iiMi)H’iriwii'M..ni

-» «k S + J >«lk. .„ 1 *U t
1 33 - ,£S X ,09 0"*' * > l »

Sr 1 -■ "11 .'Dij-*;

ia- 36.Z3.34 lbs >
�� 33T8W *y'ssi$nx?

.: 2.1£

2J*.
as,”33

■ ■ .7,079
tfb

l>

0 V- •n*\‘{ -* ,3 ->
Ml I ^ « V ' « J

o

- *1 * * S ^ 
T «m ? v?

^ »— X *4 j t  r3 -3 w M*> w*

3* H-apato. laZoy
r*v»«*rr ^Tl M 4 V O • W

9 £m«p .£--■ 52

'1* ir ~ar?-i * s *;cr,ez*i31

a. ”4’” Proceia*1 
fc. Pali Z Fsjhlo

5, is&ia. K&pi&omsen?

r-. '4- Process
-. ?a:.l Z ?*.:cl5

y‘ £

, , . ,0

-.'5 v°

vC,i04
17383

v S

3 S28

• -* '
. ) -*^W

4* -H «« », «*

:, 0 3'Drsci a :I:n - BnJ-sd c ". ra *1 -.se r. ir.x :r, •> -r.

m

b. jSaJLl i3 7,77 bio? >.' k

Investment baaed ec vo-rma ."7 J3 
.13 :; >23 :. '•!'"■ - -Z \1zi 1 ,-=

13
7 V 3 If are

a, '47 Frcoesa*
13.« -Zj  of 3ir-icz —cor -r 
.1539 x $22,733 «

b. Ball t Pebble
.1589 x $77,079 -

03,312

- 11 21:

Pniladelphia 'Dulox' Aniual Coot

17, 3?S

15.850

——- $ 202,913

DUP030001914



■ * .fetag&al'

:iS.g5Z.^72 . 
‘-,289,253 -

V. i, 3-53

5* ' “•3'1-^ ^lac array;

1-3,5?! .,27 2 O
'940' "

* » * * » * * • *• *\ - i . - T *1

„ 7 7

229 "2.
■ SiO- i it  - *>y

_ w - . ^

.1529 -. >33.C«5

-‘f*j433

DUP030001915



m

O

- 3 -

^« Prssant ?-&oij .3. tiS3 — ~.ciizit Dsaar’iiuert 

l. Laser

'~7 P-OCS!33‘
3>ci2.qgp

rO lb3./~;.n hr. 

b.'Ball & ?eb'ol*

-< 2 ,-P.

1 "a72? .030 V <■
*3s t  ^ r - -

*,.*,*•* V. S-~ «
2.10

2. Pup? Lie 3

1. "~7

^. Sail* ^ Awaits 2--

-» £a&siff labor

“l7 TrofjGss" 
'5. rail. \ .•j-'scia

323 5-32
*5

" l±v'Z*'\i'.Q2 7?. 13? Ill

a. :: 2 .5?o g o s s  '

'3. 0-Vll 'zYzli
*1,372

•Z '<•■ '«*• + *f si Kf

* 1*1 ; *■ "!. - ” ■ j ■’• v

7 .'-■’■ onsi:'’ •’ -
3. 2iui j Pobsl* 15^

:’7 ?v :j 2s :

.vp ;; jr ;

2. -a*l * ?a:bls

i- ~V'J

-1/3: ovclur;
->d57 <

; r.---- 3
*«. » -»

7.

a. ’*17 Precast”
-3 •,-i'/3 o7 Dira^t L-acor 3?
.153$ x 113*C33 « 30x71

0. sail i PebfeL* 

.1530 :: ?o7,S?9 iLI*l

Total

Exhibit IC Coat

<13,032

:7,o 39

5,o 36

15:520

15,63 2

-i.toi

531

-g.es*

^97,391

DUP030001916



Exhibit; IC Com,
- 4 -

Proposed Facilities - Paine PegarsTqsm;

1. labor

iSiSSiSiUS-i- }; 2.1 =
^90 lbs , /fear, .vr. hr,

•,*3 u.'sK9 ' *- 1

2* Supplies:

:? r a= 

1,012,156
.1:2 602

.r .a:or

■ ! 9 -»?**! *»■ »£ 
ZZ.U .'t.t.'JZ-Z.

3^012,156

4-w ''SO n 3 1-«- J »

y.slntoninc- ? :'.:.“3ri.il

1; , 236

3vCl2;i3b

v*s »
Ji;x^

';?r?. R»:~ lie crept

7, J-ic3

J S • il. 0 - -jCCS— ;

-» * —~*f' 1 » *7* ^

»* J IS a # ^
^5 - y*

„ *1 ^ -v *r; j  - *

;^*.rrjre

iz~i ~ j ;:.-"..' .

„o :s.i &»<

DUP030001917
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Exhibit K Cont

S. Divisional FacilitieslProser.fcl

^ praluSIfaS 9::5srl,”s ^-siona!

V)

_ » ICOOT

a. ,r4*7’ Pracsoc

**r+ i- <* O *>£ 2 i *m ^

K >00 4sc: H-- i] ibs 'var. :--. ‘k "

, lc.ll i -o».ols

:0-97'),3e?

- Z"izt -s~ 2 ( -bs/"a:'_ hr.

“* ,j �����22£=1

■ 12,143.263 li-i, .. ,,...,£
FT^TtdS - 3.C12055 ibj. “ ?{i"' A ^ "

!Rlllfij|^^^fcBilBiHli!!lllililli|Siiili!lSll!llii!!!ll®SliilMliBllliBfc
^-•r:,5C? is-.

C2,35l..384 + '.C,T23.. Jj 'I) :t3 .
*- -724)

-»

3-^-1

$105,139

5C3,6C9

5,037

r/r T17 “1 18MlMllBiiMliMilMiil8i ■ 22,253

tall -i*.:bis

• 'i'j.553 ~ l^rb'M , ‘33,CCS

'a- ~ caprice ' s. ;ana .

% ’3*»* •* /*« j«i •■) 3 1

\ ^ .aib-3* ^
— -.31 - =

Sail S: Debbie

30f9”C,JSo l:s. 
23,cr54,3<’'. iba. ' -1\17.'*2o -*■ 1?>0S£:*» V 114.468

DUP030001918
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Exhibit K Cont,
- 6 -

5. KedAx. Jteglacsrr.ar.-r,

a. '*~7 '

*■ ' 'll" -- •
' 7..ZZl/~^ 'b;.

b. Bali a P'.bble

X V $2.^16

T»'\ /*•*** i£*< «*.
■ ^9 - £■ » .-sc. ,t *(�« ���  -
23,03v,‘j5- „«! .

3- " 3.:

# w <?f %? Vi# •!*»?•*>. w«W V * * ■ : t | j t

a, 3!V£ ? raq^ss*1 - ' m ' " ' '

ia^ed xn .v^ro5E* 3:’ 3“$"i:As^'j 3., - rallon vxnics
I’o. 3_' 3 3d. u::ica ’or 3J :c';x„ ur.iss * 20.5 atd. r/oAOs

*’. tall ^ 79’J’319 ' ' ' ' '

tase-J -.-. r^xei--; ': : * o ?3b3l3 ' Z:.l

|iiiiiiiiiiiiiiMwB®iHfcji(ii?i4|iiBliil»iiiiM®lp|!li^^towiliilMi
itiiiiliatii^^

i ''^a1? /I. ? *■ oro LI L"E7'l!o; , , 1
t ........... * -. „ ,: ... j .

i~.

- * ;r "'t *’ h  — s'

l£&«® i .03 ,= as 3 • i:.;r

. jr,?5

? >ro-3o..‘'. ‘

' .« »*■ *5 a1** i. t«K^v* •■ ••j a.j.j^ .i «•> • -p.- -,; ^
, o ■ * * .. \ ■ » r _.j? ... a ra ^’TJ.a ,

. - --i
\;,3-*

J t m mm

1'c-sai > t j  .o3

©

a*****

DUP030001919
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Exhibit; X Cont

■ divisional Paoili^isr (Proposed)

1- Labor

.2SjC'4j3j, 2£;8 -r- oC . 3^* *0, 351/ lt3.

***+5 1 , 'rar. nr.

c. Jumbles

103,013,65- :. :. 

S£,0>8,26C M';,
«r ,•»» fiT 7l" -o <

rr P * ^
C « _ w

&!
.£
.ir,

>’■ 20,7S0

23.-J&3

r »* H

yVO, 01.8, o57

,28C lbs.wiCov ww

* ‘-Siater.cnco Piaberial

:o:.013,557 1S3.I
S£,c 3,258 lb.:.

* C 3-J i a R.j place ren t

, a? r xba * 
22,0i-o,253 lbs.

* *J C.cC ^ « vw

:• v 9,471

:■ : i 2,4:6

i:*,c35

4>,230

11,233

•*>•*+•*** i -5 1 ^

V T? /-■ »! 1,
■ ■ * -Vo»s-- :.au7 .*i* »^ _ .

w, roo „fcs. - :0.;

. l X n -r '» - * - -1 **' ✓  •- -3 '1? - * / y

— w

;,9ii

,335

~2 ?

DUP030001920



Exhibit L

SAVINGS DETAIL

PROPOSAL "'ll”

Production rates or. Pr-ceos" sovld be doubled 
using “he proposed deeijn irstallaoicns.

A. Present; Macilities - ’’Dulux ' I?e oartesr.t

by

** *•»
“ ~-,a-3S,3S,3 lt». s

■ i 00 1 bi, / zar. ’ t*.r.

51. 1 applies

I:, Mainvtnanc3 Material 

3. -IsJid, ?opl£«;e.'.goa 

c , Ispreeia tior.
.13 x 4 x 53j SCo «

7« Welfare - .

• J? »v;1.: -i *J»—

Total

2. Irc-ossc r^cilitiss

. w3::.' - cCD-rsc, ; ■ ., ;c.:sici

i om ■ ?■ £,&1 «» «■ * * » W W Nf ^ *•> »
(b:c 7. .60 V o) . fax :t ,-»0'

& 3
sJNT..

J. lap'll;'

. IspEir ;::j :

i 1.-53 J x .5

...K

Maintaur.oa Material > ^!36:l .f 

, . Med‘a A.-;)”..rre-zer.-:

llliiliBM^yiite^lMiiiilllliili^ll;ifliillM3il!!l!iii:llljliliiiill;lliilljSiWSil!ji;IKBIIi^

Cai." ots-rali ;.*.c n\"!jar j .' arils ..•sc’.irsO

IM
MMgMiiBiM»»!lMgiiBMl>ligll»Migillljp

622,733

*.-335

4,-23

3CC

1,961

3,612 

53 5,3:^

i •,:c;

2,21'+

5Z3

33 r

___2 253

$ 21,663

i)

Vw-

DUP030001921
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Exhibit L Cont
|5j|||illII|lli!li|lIilSfl!IS!l!SllllS!llSSSlil8i|liiRSiillil8lllllliiliSlllilllSli:18i

c . J’restsrra 7asilitiss - Pain - 0 3 ~ at

Z,Z12,lzQ Y o ic ■ > -
■ »;0 lcs./aan hr.

513,032

IMlllijlMiMiB^^iSMBi!WI81l^ll!llillllll§li|lllilllll|pi|i|ii|llijl||lliftjll|i|ljl||||WI|llll|||l|

~ . p.s^ir labor

- . iULi tsnar-ca ya^sri-il 1 n?2«* f *r 1 *•

j. Maaia Reri-i3 3S3r.t

.;ls8l8li8l^tt^pta^tei^WiM^lllliillllWllMlilpll!lllllllSllllWtelM|liS8lllpiii^l|li^^ii
liSjKiiiiiiiiiMliiiitt^^^iyi^i^^iM^fciiiiiiihBiiiiiiiiiiiiiliiiiii^ilgiBiMttliiiMliii^pii

2,071

Tt_ r-crraed “aclliciss - ?ai.i" 3aparcr.T>.,;c

I . l?.c~r - _ 1.1 iiiiiii^iiiiipigiiiiiiiiii

1 Oll.lSi *-'os. ____ . ” r .12
~-C ":.b: 2; - [-r?: *r -

---. . 5 l±o

iiiliiiii^^^^iiKliBiiiiiili^Kfcliiiitrtiiii^iiJiMifc
iijiii!|Mfcii^Bi

liliiilil^^MlM^MlBijiltllMIIUllBiiMiSBiMiiBtHBliBHiMliiMII
l^Mlil^MiBt

-. :’ai »‘C3?.z(\: * r/jarlai -■ -5
s ™'W -, .

'' 5, Hoplatsstent , -

' ' Cni;/ 2r,9"half "tas cT' ':
11811111^

1,2'Vl

12,33-

DUP030001922



■ 3 Exhibit L Cont

Divisional Facilities - ?M3en;
' '' ' r • ' •J —^a<*wwwn'|l»*|wi‘i| rn»i »I III *->Trii' IIII IIIIHIW'«I i I I .III.11.1.1. n

1. labor .

lbs 1 iS, ’ '* 3F"

2. Supplies

3* Repai:? Liber 

>Jr. Mai n t ^ na .ic *d Ma zsvz.r 1 

2 - Msiiia Rsplas Tessas 

5. i£.preaia;iir.

o

iiC',033

5,037

/%-S Ji *J

- s «.«*

•. * *; "

.‘otal

LilJ±3 *;
JU fete* - *& A*5*nft*n ^ ^uf ,V? \ '' M

■ »’-

* :4$ ■ ' -THTmT^

=' 3;p?1..5s >5,3 r ;: o

a .5 ' ,

‘. ' iir. :„rii-‘:e Maiar'.a?. ’?,‘-71 ::

Dsprasia,-_.cn .*5 x --j .?

'7. ira :\.=

o r. o x r o*.':

.8*319

■ * ^ * <« ^ 
•“» i *“

}* J***£P

s*lliiti

©

„ T ,* f -* *» * - * ^ v

DUP030001923



Exhibit M

SAVINGS DETAIL

PROPOSAL 'Til'1

Con; 3ir.fi Tropa^iS

iiliiliiiiiiliillillp
lilllllBIlSillllll*

''I' ?.r.ci "ZZ" It era: all tall ar.c 
peobls oroducolon 1; placed on ''47 Processat a cut le
?resene" rates . Or. ly onw'.’alD ;l:.a nuisfcer c- ualta vl'-l 
bo required :,nd in juclilcn screet  and turc v#ear ‘..ill 
be ■ subsnan-.lally roducsc.

A, ?•: a sent Facilities - "D ;1u j :" re car tear.t

O *-•. ■ » a ■ '*■ *• ’* *v p ** ‘'"ft ^ * * * «m A r;sc::^i3

-a "a »<n  —.i, - i -1 7-v" ~ '-’an ~ ''T"<-- •— ’

llll!l:!!ll®§liiMlll^li!!liig!ISiii!'lii!##lillIll!lil!!lll!llllilillrtliilll
\S. 551. g7g i‘-- 

olO lbs ./can hr.

2. Supc-lias

:.5.$?Z*Z72 , „
* «P ^r'-r *

• --r; *JCO

5, Hotair Labor

2.i2 ,-i-
hF7

d ■ » * !T “I^ / N <*> •*

n n.

'O'I^K:'^'.'-*::';;

x •*» -i. «** ** Ze

-

** 21 ^
-i J .C

W - '«■ **«•
» •* W • ■ -M< w

»* = 31 2"’*

"» 4
,3^3

T Le ■ }*» ?Ci 7

* 3 »
, Z - *“
„ J -

4Sb =

■ j ^ •* *•

• v ^c">— -. j ~

, w 3nr-Jbu</v,'.w'a

% * -'-• ’ i*---
* *

x ,5 is 5-tO

sr--O

7* ^l^asar

.123? *: ‘33.-177

i O' =;

- " 7'«• * < *;'*

- -.i
- a .’O

iulSi

i 77.3CS

DUP030001924
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Exhibit M Cont

C. Present ?aailiti3o - Do car&rent

Sav.e as in Propccal ’'I1' - c
*19T,231

^ * -^PQP^s-^racillclaa ~ Palm us zzvzz'&v.'c 

1. Labor
■Ll ^-135?22o Ij s . ., 5 ,2 

724 lbs ./man hi’," a? 3

2. Supplies

15./35*226
s; ,2' & 3132 3

5. Rspai.- lab-’i’

--f- x 5 x o x 02,952 

3,012,156 3»365

4, :ialntenan^e^ :$a serial

1?,"35.235 „ 
3,012,15c “

5, y.sdia. Reolasenc.ic

13,735,2-.:: . 
3,012.155 A

6, ■ Depreciation 

13,*25

■ ? " *3 2 $1,372 ,*

iliililaiiill
Q

,3’^. ' CC'»> 1 -

.-O X
3,012,125 “ 2 :: ,5 :: 09,337 3.129

7. .-’si .'are

.1539 k 537,1’C -

DUP030001925



*** 3 **
Exhibit M Con-.

E. Present Facilities - Division

Same as in Proposal "I" - E $1,374,053

?. Proposed Facilities - Division

O

1. Labor

103,018, $57 lb-3. 

712 lcs./r.:ar hr.

2. ^applies

:c 2.12

1C% O'5 8 C:Y72*&.)*=2mz2L :; .5 55,037
22,048,263

3. .Impair Labor

103101g.tQ.57 v = ,, 5 -r 3^2 
as c<s x ° ‘v ° "22,0*«3,25c:

4. Maintenance Materill 

103,013,657 ..c .5 '5 .5 :c ?9.471
22.043,253

5. Mjcaa Hep lac era ic

In'S ?57
---■-rr-'-rr x -3 .-c 02,416 

22,048,153

6. Depreciation

** - 1 '4 Js + y *V
oc •■ 'll J ■ : .0

7g f’Glia.^

.-o-9 s ,«-tf .* i

■ f k 19,337

$ 305,743

11,762

26,021

11,0=6

3,642

32,343

TDSal $ 432,310

©

DUP030001926
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1
2
2
1
1
1
1
i
1
1
1

1
2
1
1

Exhioit K

ESTIMATE

Purchase and Installation of a 6x5 ?IW Mill

6x5 i'll 11
7,800 lbs. Pebbles 
Pcrox Slock Lining 
Rig Ss Install 
SKP Trunion hearings 
3KF Jackshaft Bearings 
Ease .Plat33 ifor Bearings 
Jackshaft
Vee Belt; Drive with Pulleys & Belt:
Belt Guard
Mechanical Brake
Fair Steel Safety Bands
Limit Switcn. on Brake
-r '•! *3 3p** 7v^1r.,!,n
;C H. ?. S;arcer, 0i3conr.se c Switch, 

Push Button Station, Wire & Conduit 
Sarco Tex?. Regulator 
Earco Rotary Unions 
Prcductomecar 
2” Dijchargo Vnlvo 
Water Piping 
Fainting 
Safety Guard

Totals

*

ibor ] Jaterial To tal

$ 6,110 $5,110
isifpiiii 1,287 1,237
600 1,430 2,030
140 20 150

30 9CO 330
30 250 330
kw 125
40 £00 240

200 700 SOO
30 40 120

250 650 900
200 125 325

35 25 60
<w» «> 1,200 1,230

24C 2C5 445
:=c 110 260

40 - to "1 110
70 100 170
lo ' 35 ' 75
W ' 3J 110
3d 15 95
50 125 175

S -oTr t!3,772 yl3z^

Administration: of Direct Labor

.34* $2,575 =

GrLAND ’TOTAL

dl

517,222

NCTS: The aoo^e asci-ata ooe3 roc include cr.y dlsrarrlir-
and rearrangement charges ar.d assumes zhs building” 
is prepared to take the ins ;allaticn.

Estimate oneea ~t . roce-.t proposed “hiladaionia Plnr.c 
Major Pz'ojscc.

DUP030001927



Exhibit 0

ESTIMATE

Installation of a Present standard 23-3allon "-T Process" Unit.

2
2
2
2
1
T
3,
i
t .
i

- “'iKsJ

, pCO-galloh Trials'-Santo 
5 H.P. ICO ?JV Vertical c;:r r.ecu’.src 
Asi-aoofs
2-1/2,f Flush 2ococa Tan!: Vo 1,50 
Poster Ttcp -ii;l*. Miter? Rstocjr 
yercoid Switch lev si Conor;!
1C H.? * Explosion Proof Vc ;er 
rhllauvlpiiia G«!<±.r nsciO'-'i'
23-gallon Grinding 7e =srl
Agitator, Huts, Discs, Wave & Heat Treat
220 lbs. 3and
Process Piping
Water Piping
Hydraulic , ,
Sleccricai Starters sc Wiring 
Installation of''Tanks ^ ! *
Steel Channels, Prune?- Stands, ecc.

Z-oui?.%

labor

i> -
. ifc(y— mf * 
120

5C
130

.0
120
120

100
3o
3C

530
300
3^

Waterjai To tal

•> 1,2CC 
i,2C0 

530 
3C0
640 •*»* *► 

e?
34 o 
3-t o 
sec 
4o 
12 
45 
S3 

350 
370 
12C 
JisO

?1,2CQ 
1,350 

6?c 
8~c 
5?C 
115 
^70 
*10 

^ 320 
ISO 

12 
145 
105 
380 
S2C 
i-2C 
815

■ o ^*0 $8,717 c?/:22

Administration: 34^5 ?? Diracs l=».3cr 

,3-i ; 12.303 ■ -•

33ASU TOTAL

784

S3,805

NOTE: The above -astirate doe3 not include anv dismantling
ar.i r ■ * arranger ar.t ■ jliarces and iJj v j Jo ;.oe building 
is ps'ioarsd 00 -£i:? ;na I'.s;allasin'..
Es oira :a Ye s-*J cr. previous Phi. ouoipn-n Plant projacoc 
vritn aiv-nn=?R:a -’or Ltor eased

DUP030001928



Exhibit P

ESTIMATE

Installation of* a Proposed Standard SQ-gallon ”47 Process” Unit.

labor Material Total
2 - 
2 - 

2 * 
2 -

1 -

1
1
1

500-gallon Presilx Tanks
S -l.P. 100 H?M Vertical Motor Reducers 
Agitators
3” Powell (Figure 2310) Plush Sot too 

Valves
5 GFM Pump and Motor
Stssi channels, Frames, Stands, etc.
Butterfly Valve Le^el Control System
Solenoid^Safety Shut off
30 >!.?, 910 R?;.i Exolosion Proof iiotor
30-gallon 7essel - Hew Deoign
Agitator, Discs and Hubs
275 lbs. Sand
Process Piping
i/ijs? Piping
Installation of Tani:s
Electrical Starters & Wiring
Ho laywell K1 Lift Hand Control Valve

Totals

4v niiiisi? 1,200 *11,200
150 1,200 1,350

3C ^00 480

mm 215 255
50 540 c$3

355 •*50 815
50 20 70
30 110 140
0 0 1,200 1,2c0

120 200 320
100 40 140

14 14
200 SO 290
100 50 150
300 220 420
5'C 373 920mmm 50 50

=2,215 -,5,363 ::,=£4 ' •

Adr.ir.i3traticn: 3 '-X of Dl.-cot Lasor

'SRAIJD TOTAL

753

^337

j :o :t 2 Tie above estimate dees not include any dismantling 
ar.d rearranrc-mer.c charges and assume* the buLld-’n^" 
it prepared to td-ca the installation. B

Ssti-ate sated ci p'3”fo 0 P1:'.» «L*-jiia Plait’s orc’sett
rf-tn a-„u3-nents for increased -tests a.-.c oujoatic»*s*ror 
new items.

,§pfpt

DUP030001929
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TESTING P30C5CTJR5 FCP. CARBOy SLACK BASS, 33^201. 

SAMPLES PROM n47 PROCESS'* DEVSIOFMSHT STUDY

A. FINENESS

1. Stir sample and run fineness, Is, on Hegman Fineness Gage.

2* If sample ±3 not at overall 33*201 formula, make necessary ad­
ditions to bring tc normal formula and repeat fineness test.

3- Reduce uve-all formula or. the ratio of 1 w 1 with shinning 
solution and repeat fineness test. Thin down solution:-

■ 4. Prepare small glass f lav-out po..3l using the reouceo sample.

1. Prepare finished product formula 094-0201 using overall 33-201 
formula sample from A-2 above, Prepare as follows:—

Overall 33*201 formula samelo: - 20.0 gms.
Reducing solution: - £9.3 .

Reducing solution is made uo as follows:- 

RC-3C63 * 23I rms,
SMIBS^

2. 'Jsing .0033 Doctor .Blade prepare draw-down on 4” x-8" glass 
panel from 094-0201 sample prepared in (1) above.

3. -al:e panel 25 nin. at 225° ?.

h • -’.aad gloss on both Gardner ar.d Universal meters.

<T

c. Trm::o s t r s^c is

1. Filter through fait strainer unused portion of 034-0201 samole 
prepared in 3-1 aoove.

2. Make up tinting strength sample as follows:-

1 part 09*-1201 - 20 gms.
5 parts 09^-00^3 - 100 *«

DUP030001937



3. Using .0033 Doctor Blade prepare draw-down on V* x 3" glass 
panels from tinting strength sample in (2) above.

4. Bake panel 25 ala. at 2~3aF.

5. Take Green, Blue ar.d Roc* readings c.i 2u Pont rifforeniial
. Colorimeter after s t nr/? :r~ *21113 colorimeter zt 30.0. Standard-

„ iae machine as follows:- : r '

(a) Prepare two tirtlag strath -canals as above using 
stanSari steel -sill ground 33-201 and the same 
C3'4~C043 &«  for test zz::vl~=.

(’0) Mark or.® Fa.iel ’StandirO' -nd c tr.er ''F.efersnce 1 and 
place in prescribed pcsiticns or. colorimeter.

(c) S*t ’lisb,*, »‘,p .t ? croT.ftt>*T* ,».t ~0 .j.

(d) Adjust Green, Ir..ua and ncc knobs until anaster reads 
zero on each filter position.

(©) Remove ’’standard1* panel arc replace with test saruls

/f' Taka Gr-jari. B1 3 nnc Re- rsadiitrc,

5. jreon reading 10 11 ghc.taa;: factor. Tko :=*;=r tns reacln- ins 
cotter the tinting stra.-gun of one olnek bate.

", >alc*ila~e *r" nr/] 
and hue.

■i_ 7
Vriuas am a>?u to oetearaajte saturation

1> * j T»Y» * * i* * ■ »\ * -5? * *■ , 1 \J ■ ' *■ ..
m*

DUP030001938



CAPACITY REPORTS - "*7 PKCC2S3M 

HBC035MS3D3D HEVI3I3iJ3 o-

i. ?riiiz:;r ?.7» «'(«s

”47 P'fcTo-Sciijirf* C&^p&s Iby Roocr-3 hare the functions of deternin- 
ina (I) Tie product! cn by code of bases ground by "47 Process":
(2) T'-e grinding capacity of the various plants* "^7 Process" 
uni’-a: (3) Tic •;.' oCLpsLcit:’ a?. Thick th = .’.-.its arc operacins* ar.d
(4) The rates acaunlly cbcair.sl by the plans* on sacn 2 ode,

CepacItieo are dotarniniJ by svtr-nr using the product:!in of a 
rfar■ ; mi ;r*s ootre required to prc*. i:> :r-_s~n.;.cunt *r.c using she 
folio- -V -ilcjuls'..’or.: -

■ "• ■ » *J ', *<%•» ** i"1 «~i *-»-o n ^ t -"-* -., fldb 1 *» »*w*ci *-*«*.■ **I****#*4**# #k«« 1*.-WX-^ •“*• Mwf«ik<w->««*4)^ .W«* w <4NiXirv:
:c .v>,cf dtd.Units x 320 nours .

j Capacity

hours re —■ u.rscj 

per raontr-1 -< allowed eff. factor.

''milom produced ' „ 1 -' ’ f1
C-allon:s s o l  tv

f “0 - This 71 r-f-si fur nr. r. 'i-runs of 21-2/3 operating 
days per .wash.

I- shi.se calculo+-ion3 r-o i-Jo'-r" 'a4q»i3r«d fig rs includes vas 
:ir.= fcr grinding 7 ins-3* iru vr^.i ;f-.? for prv.jJi ;a as (if grand- 
Lr- * :. a. is r.o; o:. j -s next he : ..■ ora uiz;:\sv
-sixer, j circuiacion grina .ng unis .or-re discharging^
and actual grinding ti.me. 7Io-rs retired do ,ui ;.;:clude lording^ 
nlxia*j urd aging ui.ue.. .n .•fflcj.a.ic'. * actor of 9C1 _s
:S3L ;o eo"sr these lire ".3^3. rr -nrdard ’;r:r is 3tec.-fLed 
is cne 23-jallon un..: *r.d a 13-1/i jailon unit ir rpecifiei as

lirsa'.n Jlscre :rr.:-os ;.:is: ir. ;u Tisent calsulatL.r: tefr.cJa.

0*2 <4 r1 C’ .saedard fcaisa %n the fDr-'xuji ;aafl.vta isiwofilDld-
*- ty j-
•f* 1 ^ i*w

■ ,s\ should sihe f-is

Oase x

A 23-gel - unit grinding 12.ICC gallons requiring 
400 hours fer „r uvora'je ra. = o.’ j: iiilor.3 per 
hour r‘?s-..lu.j ■’n ;hc folic;r'.-.g:

3-patil; li.CCC : l.C .* 52^ -> iu,-=g gallons

9

vom

DUP030001939



Case 2

A 13-1/2 gal. unit grinding sase bases In ease 
number of hours i-:culd grind at half the -rate (for 
squivalenb eualisy) or 13 gallons per hour* result­
ing In 6,CC0 gallons of base produced.

Ciiia-slt;* » fe,C 30 :: 
' 4C0 "

*"* t* s v «• ^ mr 7 P'*'
t ** r 7 o«/ ^ ^ *i ta

7.5 x 520 x .SO 

17155

> £‘l C •*«*•< * «*<»)<«

0V/1 JU2 /" r - ja ** *“.a *»• •&, ^ — ■ ?*■ * r- - “- ^ —.-r-s .<■y A —» —^ J vv - ,>»«-* «#V ,^vCj <•» y—.•l&t'wrl# V «3f » «•, w.^vv>«

"5 Oapasi ;v^2o pr53a-.'-ly ealrulaced i3 corpIsceL.; 'rd^renc-
e/lt O'* r^"*3-a r .^ry^if'ch .v ^ j;*5 .-,*■ > rs IneJ- ip" Hors'-'j SOlel'”’
cn the hours utilisation cC equlpce.it. 1.. Case*! of A * 
above, the fS capaci.;*- could nave been calouxujoc an fellows

400 hours .
r^rn—r~ * -CO * 23-s£ capacity

Zf the amount troduojd wer? doubled Shs unit -would still be

= * y ■ ;;,. .?a as .j&us _.- !-<::*lut, a . ivllloaJac -.- or.1;. 
/''os 2 o'7 A ^ ^r* T’rj-m number of £. '^”,dajyf

t™3 ^£3 3. *> 5l *'Z‘?iC i Z£»

Tbs aapac.ty calculation snows only the irounr w:'i<:h could 
hc-’e been prtuu'j.l at she ::;» sxparioncc-d luring '..:t 
rs.rtio ilu* ^r.:h _r til c- -Liable h: ire nc.1 sd.

pi. — ;- grinding* y«^ ^ n ^ • . m^ ««. MM .,,,
«• J A *j 1 j m<» J .y-w v udeasica. —» * 3
scale* itsve a ;:ice range oz capacities. 7c r extnt-c:-

^iRlW8iil8B®llisi8lllilill8llS!ii^lllfil5i^lliii!iiSl!liiiil§lii«illii!pilllHMI!!l!iS

Due ~o 1-:?.i. s*. :2iulins conditio ns. a;ni Wrl-c ssorare 
space, clean arunpjcent, an:> no raw ir3':ei*a.ai tsit’fi- 

C3r"i*n pr-cdut )«  z re urctinc: Jar :. t1/ M . C W .
■ "* *• ' • "V^ -

"•-rtt 1 -"'

-» • ~ Irffr ^ C «

^ » ?

'TlTTIc^r" 35 i*0 » 520 •: .90 * :>,;50 gals.

SJ Capacity * 12,000 
14,050 X j l OO « 85.5/5

Plant 2
Ou t  tc idrVT.:: ccr.Jitlono cf ccncdullng, e ;e . Is 
ablu iw civG'i^t . : r-o of only 15 gallons jar rcur for 
sane orcc-c^t au-’inj -ns ?are nurcei or’ .o-rt ^.o that 
only 5,CCC gallons are produced.

■
S'* ’r'



Capacity * 6,000 gals. , - __ _
—WEour£~ x 1.0 x 520 x .90 a 7,025 gala...

$ Capacity « 6,000 x 100 * 35.5$
Billie

Tha report than gives the impression that Flans 2 is oner- 
asdng as efficiently as Plant 1, hut has a capacity of* 
only 7,025 gallons.

5C&E3

Sefiiiticc of Ter»33 

Available Hours

Grinding Hours

Rremix Hours

Standard Unit

Formula Pate

Operating 3a

"? ■ * *■ *<1*^ 4 «•**■ * 41* >4

- Actual plant operating hours for 
each munch. Available hours will 
vary depending upon number of op­
erating days each month.

- Hours for vile »  each grirdir.g ves­
sel is in use. Includes circula­
tion tina in vessel and wash time 
for vessel after completion oX’ 
batch.

- Tine for loading, mixing and aging h
p-e->ix i3 fed to grinding

- Specified as one 23-gal, unit.
13-1/2 gallon unit equals one-half 
std. unit. 5-1/2 gallon unit eoual3 
one-fourth 3td, unit.

- Rate giver. on formula card. Where 
range is given, use lovar irate,

- Rare at -.jhioh unit is to '» run,
' Equals - Formula- -Hate trims 3td .Shits.

- To:al gallons prcdu:ad divided by
"V»n ■ **« -f «■ **■ * *■ **«-4Wfc^4*» >«C9 w «

Tiioerotisel Capacity - s j  or? (Formula Ha:e x 3 :d. Units :
Grinding Hrs. for each cede) times 
available Hours divideo cj grinding 

* Hours.

Actual Capacity

MU*!®*®

- Theoretical Capacity :c Y. -

- Capacity factor equivalent to .=5 e 
for units with two or more premix «. Jfor units with two or more premix 
tanks, .90 for units witn ono pre- 
mix tank,-

mm
S*$SsifRjB

....BIB
MiMM•■ V jf»ir „>A.■ '“V«-i . ,n  • vy ; .■ *

; V-;^- * v; 4i • !, >v. i, s .,>> • :.• >
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l tl
i O

 s
i r

f *
-‘j 

H
* *

1J

V I

Ji

Capacity -> Gallons produced times 100 divided
by Actual Capacity.

& Utilization - luinding Hour3 tlr.es ICO divided
by «,Available Hours).

“J -if^idiency - Salloris produced tiites ICO divided
by sun of (Formula Rate x Std."* 
Units x Grinding Hours x .93).
The efficiency factor of .95 is 
predicted on an average formula 
rate of 55 gph, with 500-ssiloa 

- batches, allowing 1 hour for circu­
lation and wash, to give 10C£.

3* plan?'?*- 'follows*1-5' Cs'-ca<;"?.a?ort£ would be prepared at each

1. Listing b:/ code of lbs., gals., grinding hours and actua' 
races of production for each f-7 Process" injillation.

2* JS'—ijf11-05 Ac',iu-1 C^pacitv.. jj capacity, 3 Utilisation, 
chid p a.ffiaxency tor each installation.

Separate Cvsrspray from regular mill base production.

Summary of 3-2 and 3-3 S-r plant-wide figures. Ics^ci^^- 
Overspray separate. *

r. Prc suction an b-1/2 gal. ur_Itt, if any, will not bs reported.

rocucolor. Planning Coirai-.t:- at ^ii-iel-I:! world sontir.ro to 
wsu* yiViSicnSi. Japacity .-cyerto one wing summary of 2-3 above 
cr each plant wi-a separate figures for Oversuray. In add"5-
L5\ v- »t=- :"i~ ■ . r .nr. ^tunl R-tij tew ers-
aree Oy O.U.S Ccuni :tee wcul.J *9 Issued to all olants, Th^s

"“:~ude r'-’ ■ ;-=■ ■ '5 coda Shown ar.d
. ould_»ncl'ude aj... codes whose rreduction ac any one plant ex- 

ga*j.onc .or zha stone.", ft is not necessary to in- 
.use =onpara;=.73 ru.-es for previous month on this chart. *

•*' * 2d7s<r.tags 3 of chis Te ,'hcd of reporting would be:-

1. . itmiblc 0ayj.2f.t7 doyordingf only or. :ico of units and
nab tern of business. '* > ■ '' >\s . ^ \ w ^ ^ ! ,u

2. fejerrsication j ? the percentage of capacity at
wh-on. units wer-o opsraceu, allowing for the reduced 
capacity of only one prsmix. tank.

3. 2o-ii-aiior. of rtliiaacicn. -facies:oy and percents of
c&^&c^'fcy r ^ N ' ( j1 » ’u \ ^v7AW^^ x N ^

4. Comparison of efficiencies of similar units.

■
«S

.... -.. m*
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®- Thess reports could be used for the following purposes:-

1« Deter-minafcion cf the need for increased capacity.

2. Determination of codes on which increased Actual Ratos 
are possible (comparison with other plants' experience).

3» petermination of units where increased utilization can 
oe effected.

4. Indication cf =avin33 which could be effected by the use 
o„ a-aitionsi premia tanh or larger itrinding vessel.

o« Hi^-i-syot*j..nty codes on which formula Rates need revision.

&

Attached are copies of the proposed form3 to be used by each 
plant and a simplified example of how the report will be filled out.

@

■
l#,x " .‘f,^ t

7 ’
i t »\

. * - / am ■ „< .*;S*
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CC: J. S. ALLSff - D-8030 - Km,

Philadelphia Plant 
Decsaber 21, 1951

Memorandum to Piles

"^7 P30:E3SM DZV310?K3NT PROGRAM
cr miATuy '-jIt :-? ":™t oc:"^i::.r

On December 7. 1951 the principles of "V? Process''

o

were covered:

1. Disc diameter - There should be ar, optimum disc 
diameter* Above c.iis optimum point *;he oumping 
action -will be -00 great and Shearing effect 
lessened* Belt:; she opticum diarne:er by-passing 
will be excessive ar.i ncuer impact to 3.-?arinc 
will not be sufficient for fine dispersion.

7. JJumoer of dices - 'Vn o’-'t'* sr-T -«^
14 ?=•--* -.j t o  •:>!=;: »r:«-

will cause an increase in by-passing.

-• Site ce-iign - Plat plitss Jithouc nr** raised sections, 
4: ' ’ ;^ A® how used# spu the djeafc design to reduce .swap- '

ing acuion^ano impart; full force to shearing action. 
-ir. Connoily ncu liac a pater s pending on a disc 
design i:i'rh CD.icentrio recessed rings. Tha purpose 
of this design is to reduce teuer absorbed and eon- 
cencrate pever* nearer the periphery or the disc.
£r® extfs-^ ==aU, he reared. 7:e cf
*rJ.s design :;ay ce ad vantage oua.

*■ -, 3aff„es - Vertical baffles /loald nir.ier rather -Joan 
aeip dispersion ia the '47 Process unit. Hora- 
sontal ouccr rings prooably uovld act further re­
duce by-passing since cnis niusfc be negligible at 
present*

Other items of a general nature concerning "47 Process" 
operation were also discussed.

PROCESS AND METHODS GROUP

BY: R„ P* BALKSHT

DUP030001948



W. fl. PRUTZMAH - 
H. G. WETTIG- 
H. R. CARR

Philadelphia Plant 
March 13, 1950

v..

C. W. CLARIC 
CHICAGO PLANT

ATT: P. B. RUCK

,,j-7 FRO CSSS'' SRrvS 

Re fabric® vow-* 11 nf ’-torch 7.

The procedure ve folio,: In aligning disc and drive 
shafts cn 47 Process' agitator units Is a3 follows:

GEAR REDUCER ASSKBL?

Males uo Philadelphia sear reducer output shaft.

Indicate and make sure It Is running true before 
fitting and install!.-j -ale half cf coupling.

wm

■ ■ O-

put shaft*

We us5 7-25:3 IhilaJel;. :In Otar steel : inr.gta icutlings. 

3ore out coupling to a l^rc- fit cn "jsur reducer out-

hp coupling, assemble, and indicate both outside 
diameter and face,* sake sure it Is running true.

If hoc true, remove snafe from gear reducer. Set up 
in lathe ffib'n coupling assembled and machine until face ir-j dia­
meter of coupling check + .001*'.

DISC SHAFT ASSSMEl?

„ f°- e ow fo-'-le half of Philadelphia Gear ^2530 steel
flanged coupling tc fit '.'.3 disc irl/e shaft; alco a force fl:.

backweld.

lathe.

?Iu up ec.plins to disc a.-.aft pin coupling to shaft or

Set up cc-plete shaft ifith female half cf coupling In

Indicate snaft and coupling outside diameter, and 
face to make sure face and diameter are true with shaft.

•a
Illiiiiilill

DUP030001949



DISC SKA?T A35SKSLY {Continued)

Assemble shaft or. gear bo;^install coupling bolts.

Sot up or. too : stand holding She ~vith disc
shaft attached in*vertical position.

Bolt or clamp assembly to stand level and plumb up

Indicate ths disc shaft at tct. o-a.-t^r, ar.c^ ^Cj .o s i.
The shaft should ho trua uithia tho limit of ^.C-2 a; 'vl- cotton

- STRAIGHT DISC

, Thadiscs.should be bolted thoroughly to tho respecti/e
hubs, arc aarlcsd in placo. trued up and balanced before heat trea--

* >.fter r.oa; trsaiin^, s..e/ tituld -* rs-croc.iod for ii3-

(r'\ tcrtion or ararjasa.

WAVY 2ISC

the apt art *us tsvsinr darans :o tro scr ec-r.s .

Chechir.5 tis oetth of uares and balaocir;; cf these 
discs should also be done before neat treating.

furtnsr Inf oifati*n "cu ray rise-'->•3-^0 4 1 '""**
clsase adviss.

-' r.* » o #

TFSy«S* 3Y: T. ?. ’-:C323
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• ED-1916 - ‘‘Final Report - MX-1123 Ir.ves ligation of the '47 
■ Process'Engineering Dept., Industrial Engineering 

Division, Marshall Laboratory* KWj 19^3.

Memorandum - "Sons 3aslc Principled cf '47 Process ’" - 
W. ?. Colio, Marshall Laboratory. August, 19*3.

Meiaorandun - "Equipment Specifications for ' 47 Process.'” - 
Philadelphia Process & Methods Group. August* 1343.

'it

:-'j£ 
>! „■&■ ?■ - -
7-:^m, Progress Resort - ’’Flint *47 process • Progress Ha pore" - "}»

:** X:'Flint Process 3s Methods Group., December, 1949. -*
^ r\ \ --ii ^ »ir** ■ ?.*

' -*■
■ * *c v

Parlin Laboratory Research Report llo. 377 - ”Investigation 
of ‘47 Process' £3 Apolied to f Duo o’ ::anuf ac cure"' - 
L. X. Miller. April',* 1950. C\j :

'Philadelphia Frocass & Methods ilotefccoha Ho. 3, No. 4 ana ' --------^:-
V So. 5435. 1551-1952.

Philadelphia Process & Met.iods Files l-CG to l-»-S5 Inclusive.
-*« -

MM
*>-

T-l'* '47 Process' Overload Study - Elimination cf Power 
Overloads on Agitator Mo tors’’ - Toledo Plan:.
September, 1951.

Port Madison Device Memorandum #25 - ’’Ciaxp-or. Screen for • 
«47 Process’*. June, 1952.

South San "ra.-.ciccc Isvi::3 * s-’crir.iur --’15 - ”' ‘-7 ?roc2SSr 
Preaim Tank Agitator” - June, 1352.

Toledo Device Memorandum #39 - 1,1 L7 Ercos33' fencer a our? 
Controller”. June, 1352.

— - .-Si-'*? 5-1 .tv '

0
.-.w
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