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Dear Friends

Greeting and Good Wishes
to gll the readers for the
year 2009,

L am cormmumicating to you
for the first time after our
Annual General Body
Mpeting held on Sept 2008.
At the cutset [ wonld like to
thank yon on behalf of my
team and mygelf for
electing ma. We at IRMA
brmg ideas together and
gincere offorta to
presant them in the
e | rupﬂcﬁw:fnrummdshnr:
a8 lot of techttical developmwents, thie in tum
generates lot of learning ground for new comers and
awarenedd of the present maricet and fiture trenda,

‘We g3 a team shounld inchade more memberz and
wider types of méustry to build a strong sct— up. We
shﬂcnm:wnhourmm“uimfmduchng
seminars, workshope, technical lectures ofc. to
strengthen car sasociation

Pleage be pamumed that any time amy IRMA membex
desirca our agEistance, we 89 @ tcam shall be
homoured to offer the same.

Sudden fall in the petro price was not digestible and
handable by induatries, this gave birh to industrial
recession, having pronconced in engineering and

Titenic stomm which ruffled the city dus to the
salvage and mindless act of the terrorist, 50 many
inhocent lives were lost, the above shoricomings
were overcome by ud gince our economy ig driven
by agricyltyre, even thoygh the blow was very
strong, we could sustein our cconomy Eincs most of
the butden was taken care by agriculture sectar.
While thevs is still downward trend in prices of
Crude Oil, the volatile market condition etill
parsigts. Rupee value is going down versex dollar,
We are now fecling the receesionery tremd
especially in Engineering and Aunto Industry. It is
the order ofthe day in the World.

With the amouncensetit of Excige Duly reduction
and benefits to Small Scale Indusiry we hope there
may be a slight improvement snd the woaxy about
mmemployment in Iarge scale may not be the canss
of concermn.

We eagerly awnit for a pogitive change to happen.
YICKYKAPTR

-
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Chairmen
Editor; wn ¥ Dr, Praghunt Snment
Advisery Commlittes:
Adminighrative: . @ Mr Vieky Kspur
# Mr. Ashok Golclati
Coeercial: — * Mr. Einpencu Sakerin
& Mr. Siddhasth Bhah
Techwiical- — % Mr. Ballsl Chanidrachod
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# (Prof) Dr. M. A. Shenoy

Plaass note that IRAM's Offica has baan shified o the addmsas menmtionsd balow.

All fulure comaapondence to be formarded o address a8 given balow:
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Friends!

always believed in taking different and 7

townrds IRMA - NEWS in monthe to come.
1 congratulste paat
September,

I am extremely happy o takeover the responribility ax Editor — IRMA — NEWS. Friends, T have

micrestmg
abilities. My colleagne and friend Nitev and Ashok Gokluni heve shready pat in Lot of work s
Editory of thie Bulletin and set a etandard which I hawe to maintein, In achieving this, I need
cooperation from a1l the respected TR MA member Companies and individunla.
qummmmﬁﬂwmmhmmmﬂlwwthﬂMMmuﬁwManW
viilue to o Iembers, The respongs racalvsd fien all of you was not g6 pood. [ orgs all of you 1o be regponelve and participats

Cheirman, Mr Ashok Mehis end his eolire team for orgemizing & very successful conference in the month of
which became talk of the town fior fewr weeloe in Paint and Reein fhaternity.

I wish all the members and their families, a Very Happy and Prosperous year 2009,

end fulfill them to the best of

Dr FRASHANT SAMANT
BDITOR

|INTERESTING ONSLINERS:

Reguler naps prevent old age. . .cspecially i you take them while

Muarriages is a relationship in which ome person 1s abwews right and
the otheris the hnshand !

Tbelicve we shonld all pay curtax with s mile. 1tried —but they
wantsd cash,

A child's grestest period of growth i the month after you've
purchased new school tmiforms.

Youcan'tbuy love. . . baxt yon pay heavily for it.

Bad officials ars slactsd by good citizens who do not vote.
Lazitiees 1g aothiig: mee the the habdt of restling bafias youn gt
tired.

Mnarriage is give and take. Yon'd bether give it to her or ghe'll inke
it anyway,

Thae who can't bmghat themeal s laare the job toothers,
Ladies first. Predty ladies sconer

You mre geiting old when you enjoy rememberimg things more
than dning them.

It doesat matter horw often a meartiod men changes his job, he stlll
enls up with the same besa.

Saving is the best thing. Especially when your parents have done
it for you.

Wite men talk becamse they have sanwthdng to say;: fools talk
beoause they have to say pomething,

They call our lsnpuage the mother tongne hecmtae the father
aldoim gubs to gpealk |

':ONSULTM: APrimer

Yo mouat have ¢ consultan: eveey CEO doss. I fact, the big
omea always have mors than one team of conentants working for
them. Afierall, althongh yon always know what is best for your
company, it may not alweys work if everyone knows thet it was
your idep in the first place, That's why you need a consoltant,
however expensive should may prove to be, to do your dirty work:
for you Before yon hire 8 consulitant, however conmlt Blodf
Your Way in CemsuMancy —part of the popular B-¥-W serics to
find omt what the sacond-oldeet profession in the world is really
all shont

Entertaining: No client, and riill leas a potential e, in ever
enterinined by 8 wonld-be sdvisor. H'e menifestly the busineas of
the clst 1o entertuln the consultunt. Bear that in raind when

Networking: Spending time-and effort-infiltrating the top
management secretarial network of B client™ firm i
for the succesaiul consultent. Your secrotary could

indispemsable
e hi alty or g fesngome advereary-provided you handle fright,

The Firgt Meeting: Congultants alvrays play hard toget, A blank
diary ie made to seem full, alweyzs giving the impression that they
T to tear themaehves eway from more nrgent matiers to atiend to
your toeds,

The Fee: Breaybody kiows consultancy s an expensive
buzinens. Retnember: the man won't iry and digillngion you. He
mighttry and charge more; it's yourjob to kmow the merket mate.

The Objective: Conamltants

FI_I-I-I-I-I-I-I-I_I_I-I-I-I-I-I-I-I-I_I_I-I-I-I-I-I-I-I-I_I_I-I-I-

| Thursday, December 18, 2008

On tive day....1 Fear 8E0...os serere. EES pald § 1{)hm far ABN Amre
| For this amonnt it could now bwy.............
1. Citibank $i2.5ha

| 2 Morgan Seantey 51050
| 3 Galdman Sache $21bn
| 4 Mordl $12.3bn

6. Barchoys §121.7ba

!
:
5. Dwutsche Bank $13bn E
Andlﬂnlmﬂhnﬂnghmfnrwliﬂmmﬂbeﬂktnphknp |

and the Honds F1 Team [

w5 |



SCENAR

NAME OF THE CHEMICAL PRICE [ KGQ. REMARK.
Adiplc Ackd Rs. 70.00 Bask: Intemational bookdng $ 1100
Banzolc Ack Rs. 56.00 Bagk: Imported materal avallable. Local avallabliity Impreved.
Blsphaho A" Rs. 47.00 Bagle Lecal material not avallable.
Intemational bookdng $ 800,
Normal Butanol Rs. 43.00 Baskc Intemnational booldng $ 750.
Cyclohexanone Rs. 64.00 Basle Easy avallabllity.
Dlacstone Alcohol Rs. 77.00 Baslc Likely to remaln steady.
Dlethylenetriamine (DETA} Rs. 190.00 Baslc Intemnational booldng $4300.
Eplchlorohydrin Rs. 47.00 Baske Intemational prices $300.
Ethylenadiamine Rs. 270.00 Baslc Intemational bookdng $4400.
Fumaric acld Rs. 53.00 Basic Aoallabliity Improved.
Glycarine Rs. 33.00 Easlc Price expected to go up. International price $680.
Gum Rosin Rs. 48.00 Basic Awallabllity Improved.
Intermhu:ml Booking up to $850 from Indonssia,
Isopropyl Alcohol Rs. 40.00 Basic Ensy avedability. Intemetional booking $800,
Malelc Anhydrkie Rs. 48,00 Bask: :mhmmﬁld ar;m‘l;gl;.
Malamins Rs. 65.00 Baslc Intamational bookdng $1040.
M. M. Mohamer Rs. 118.00 Basl Price expectad to remain steady.
Paraformaldehyda 91% Rs. 41.00 Baske Intsmational bookdng $780.
Pantaarythritol Rs. 57.00 Baske Prices expactad to ramaln stwady.
Fhihalle Ankydride Rs. 45.00 Bagk: Expected to remaln steady of may go up
Phehal Rs. 48.00 Bask: Easy avallabllity. Price expected
10 remailn or may go down.
Tolune Rs. 32.50 Baslc Imported material avallabla.
TETA Rs. 280.00 Baslc Intemnational prices $5100
Mix-Xylene Rs. 28.00 Baslc Easy avallabllity.
Ortho-Xylena Rs. 64.00 Baslc Imported material svallable

m avallable worlowide

HUTTENES-ALBERTLS

AARGI HUTTENES-ALBERTUS

208, Vasand Viher Complex, Dr. . Gidwanl Road, Chamber,

Mumbal - 404 074, Teinphone: +91{022) 25201398-87 / 26201598-97
Fax : +31(022) 26202708 25203080 E-mall: gargifgemHndia.com
Wabaln : wwr.gargHndia.com
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TECHNOLOGY UPDATE

Recent Advances In Emulsions

By Ms. Mrinalini D. Patil and Professor (Dr.) M.A. Shenoy,
ex- Head, Department of Polymer Engineering and
Technology and Department of Surface Coating Technology
in University Institute of Chemical Technology Matunga,
Mumbai - 400 019. INDIA.

Emulsions

An emulsion may be defined as an opaque, heterogeneous system
of two immiscible liquid phases (‘oil' and 'water’), where one of
the phases is dispersed in the other as drops of microscopic or
colloidal size (typically around 1m). There are two kind of simple
emulsions, oil-in-water (O/W) and water-in-0il (W/O),
depending on which phase comprises the drops. Emulsions made
by the agitation of the pure immiscible liquids are very unstable
and break rapidly to the bulk phases. Such emulsions may be
stabilized by the addition of surface-active materials, which
protects the newly formed drops from re-coalescence. An
emulsifier is a surfactant, which facilitates emulsion formation
and aids in stabilization through a combination surface activity
and possible structure formation at the interface.

Emulsification

Emulsification consists of dispersing one fluid into another,
nonmiscible one, via creation of an interface. Properties of
emulsions (e.g., stability, rheological properties) and their
industrial uses are governed not only by variables such as
temperature and composition but also by the droplet size
distribution. The highest level of control consists of producing
“monodisperse,” that is, narrow size distributed emulsions with a
tunable mean size. From a fundamental perspective,
monodispersity has allowed significant progress in emulsion
science Monodispersity also opens perspectives for new
technological applications

Following is a brief review of some possible routes to fabricate
emulsions such as high-pressure homogenization and membrane,
microchannel and spontaneous emulsification, along with the
recent advances in each method.

1. High-Pressure Homogenization

High-pressure homogenization (microfluidization) is widely
used for producing dairy and food emulsions. It consists of
forcing the two fluids or a coarse premix to flow through an inlet
valve, into a mixing chamber, under the effect of a very high
pressure. The fluids undergo a combination of elongation and
shear flows, impacts, and cavitations. Despite the complexity of
the mechanisms involved, the size distributions are usually
reproducible with a mean size ranging from 50 nm to 5 m.

Emulsification by high-pressure homogenization results from a
dynamical equilibrium between breakup promoted by drop
deformation resulting from the high speed flow and of
recombination (coalescence) promoted by collisions. Numerous
studies have been performed to determine the effect of stabilizing
agent concentration (protein or surfactant), applied pressure,
number of cycles on the droplets size and emulsion stability.
Taisne and Cabane [1] have developed a refractive index contrast
matching technique allowing the determination of oil exchange

between the droplets. They were able to distinguish two regimes
of emulsification in a high-pressure homogenizer depending on
the surfactant concentration, Csurf.

In the “surfactant-poor” regime (Csurf <CMC/10 where CMC
is the critical micellar concentration), the average drop size, d,
only weakly depends on the applied pressure. Lobo and co-
workers [2] have elaborated a quantitative method based on the
dilution of a fluorescent excimer signal during oil exchange to
determine the number of coalescence events during
emulsification. They showed that a high level of coalescence
leads to emulsions with average diameters ranging from 0.3 to 2
im depending on the surfactant concentration. Drops are first
fragmented at a low size and then coalesce because of insufficient
interfacial coverage. In the “surfactant-rich” regime (Csurf >
10 CMC), the average droplet diameter d is lower, typically
varying from 50 to 350 nm, and is almost independent of the
surfactant concentration. Even though coalescence can not be
completely arrested in a high-pressure homogenizer, a low level
of recombination is attained. Hence, the size is determined
mainly by droplet fragmentation and scales with the applied
pressure P, as:

daPe (1:1)

where the power law 4 typically varies between 0.6 and 0.9.

Br osel and Schubert [3] showed that during the deformation and
breakup of a single drop, almost no surfactant molecules adsorb
at the new interface because the adsorbing time is larger than that
of disruption. Surfactant adsorbs between two breakup events,
thus lowering the interfacial tension and facilitating further
rupturing. The existence of two regimes can be generalized to
protein-stabilized emulsions: larger sizes are obtained by drop
coalescence for low protein concentrations. Other parameters
may influence the final droplet size distribution:

Flux of continuous phase

| Membrane

Continuous phase
containing surfactant

ﬁ Dispersed phase

Pressure applied on the dispersed phase
Figure 1:1. Schematic principle of membrane emulsification

(1) an increasing number of passes reduces the size
distribution width.

(2) whatever the emulsifier (surfactant or proteins), large
dispersed phase volume fractions favor collisions and
recombinations but the droplet volume fraction 6 has
little influence on the average size for 6 <30%.

2.Membrane Emulsification

Membrane emulsification consists of forcing the dispersed phase
to permeate into the continuous phase through a membrane
having a uniform pore size distribution. The dispersed phase is
pressed perpendicular to the membrane while the continuous
phase is flowing tangential to the membrane (Fig. 1.1). Although
easy in principle, membrane emulsification is dependent on many
parameters such as membrane properties, fluxes, and
formulation, all influencing the emulsion size distribution.

I 4



To obtain a monodisperse emulsion, the membrane pores must
themselves have a narrow size distribution. Usually, the drop size
is proportional to the pore size. The choice of membrane porosity
is the result of a compromise: if the pore density is too large,
coalescence of freshly formed drops is likely to occur, increasing
polydispersity; conversely, if the pore density is too low, the
production rate is insufficient. The dispersed phase should not
wet the membrane coating and consequently a hydrophilic
membrane should be used to produce an oil-in-water (O/W)
emulsion. High continuous phase velocity and low interfacial
tension will promote small drops.

The pressure to be applied to the dispersed phase depends on both
the interfacial tension and the membrane pore size. A
compromise between high pressures promoting either large drops
or a dispersed phase jet and low pressures decreasing the
production rate should be found. For a more detailed review on
membrane emulsification of simple and double emulsions, the
one canreferto [4] and [5] and references therein.

3.Microchannel Emulsification

Microchannel technology allows fabrication of monodisperse
emulsions with an average droplet diameter ranging from 10 to
100 im. The principle is reminiscent of membrane emulsification.
The dispersed phase is forced into the continuous phase through
microchannels manufactured via photolithography. A scheme of
a microchannel device is shown in Fig. 1.2. The use of a high-
speed camera and a microscope allows direct observation of the
flow and of the emulsi-fication process. The phase to be dispersed
is pushed through a hole in the center of the plate in such a way
that it passes through the microchannels and in-flates on the
terrace in a disk-like shape. When it reaches the end of the terrace,
the phase falls onto the well and a drop detaches. The spontancous
detachment and relaxation into the spherical drop are driven by
interfacial tension.

(a) T I
| 1N00AANANANAN] > Channel walls
—
=] Dispersedphase =
= F—
= Microchannels
= =
= —
— — Terrace
= =]
= =
E EL J—Well
ALOUOOWOWEau
| ]
Continuous phase
(b) Microchannel

Terrace

Well

Figure 1:2. Schematic principle of microchannel emulsification.
(a) Top view; (b) side

Outstanding monodispersity is obtained by this process. Direct,
reverse, and multiple emulsions can be developed. As for
membrane emulsification, an O/W emulsion is produced using
hydrophilic microchannels, whereas producing a W/O emulsion
requires a hydrophobic device. The influence of various
parameters on droplet size and monodispersity has been studied:

I ——— 5

=  The geometry of the device is important; the terrace
length and microchannel depth are size-determining
factors.
= At low flow velocity of the dispersed phase, the
interfacial tension does not influence the droplet
diameter but it affects the time-scale parameters for
droplet formation; the detachment time becomes shorter
at high interfacial temsion (low surfactant
concentration).
= The surfactant type (anionic, nonionic) is indifferent,
but cationic surfactants should be avoided to produce
O/W emulsions because they lead to complete wetting
of the dispersed phase on the microchannel plate.
More complex geometries have been developed [6] and the
influence of the geometrical structure has been examined.
Although straight-through microchannel emulsification has been
developed, the production rates are still low compared to those
obtained with standard emulsification methods. However, the
very high monodispersity makes this emulsification process very
suitable for some specific technological applications such as
polymeric microsphere synthesis, microencapsulation, sol-gel
chemistry, and electro-optical materials.
Microchannel technology has also opened the route to
microfluidics. Devices with different geometries have been
reported. Emulsification can proceed through flow focusing
where geometries are composed of three inlet channels and a
small orifice located downstream (Fig. 1.3a and b). The liquid
that becomes the dispersed phase flows into the middle channel
and the second immiscible fluid flows into the two outside
channels. When passing through the orifice, the inner fluid breaks
into drops of size comparable with the orifice width. As for
microchannel emulsification, the geometrical and hydrodynamic
parameters influence both droplet size and polydispersity. Use of
an expanding nozzle geometry (Fig. 1.3c) allows fixing the
position of drop breakup at the orifice where the shear force is the
highest. Emulsification can also be induced by a junction defined
as the intersection of two microchannels, where the shear is
locally highest. Using a two-step method and both hydrophilic
and hydrophobic junctions, double emulsions can be obtained.
Microfluidic emulsification is suitable for certain specific
applications such as in microactuators, allowing rapid
manipulation of microdroplets, or in microreactors, where it is
useful for screening of protein crystallization conditions, glucose
detection in clinical diagnostic, and controlling a reaction or
mixing.

(a) L ]
=N
1
3 inlet channels T \
| AN ]
\small office
(b)
continQ phase fluxes office
(m]m]u]an]

dispersed phase flux




{e)

corrbinuaus phocs

mpandng nozzie
..-"""
disparead phass
affice
cormtinuous paint of higher velocity
and higher xirosa
- drop fermation

Figurs 1=2. Schematic principie of “fiow fommsing” smulsifiastion.

4, Spontancous Emulsification

Spontanecus enmlsificaticn is a process that cccurs without
extmnlmgyaupplywhmtwmmmmuibleﬂmﬂsmtbmluw
imterfacial tension are brought in comact. The most famons
example of spontmecus sormlsification ix the famous “pastis™
hempltmmm'mﬂiwamwithmtm;,ﬁ:blmd

Tequires enCrgy input, FAponianeous

phencnencn, as rovealed by the sbandant literature devoted to it
It iz worth noting that in indugiris] processes, the kinetics of this
kind of smulsification, also termed self-eowilsification, is
acceletatod by an etevpy supply. Spotitatsons enals Beation wad
reported for the firat time in 1878 by Joahnnes Gad [7). Although
cbeerved a long time ago, this phenomenon is siill not fully
mmdersiocd. S0 far, different mechanizms have been proposed
and some of them are describad hereafier

Interfacial inrbulence ;

Due to o nomaniform distribotion of surfactant molecules at the
interface or to local conwection cuments close to the interface,
imberfacial tension gradisnts lead to a mechanical instability of the
mtexface end therefore to production of wmall dropa.

Negativeinterfacial tensfon:

Dme to adeomption of mrfactants or cosurfactant molecules, the
inberfacial tetigion cah bocome exttemely Jow {Joss than 1 aN/m)
and eventunlly tramziently negative. Therefore, the nterface can
increase and any fluctuation can beeak it

The two slorementioned mechsmizms involve 8 mechenical
ingtability of the interface that breaks up and produces small

DMifasion and stranding:

In this case, emulrification has & chemica! origin mmd cen take
place sven for quite high interfacial teasions. This kind of
spontsneous emulsification often occurs when & cosolvent,

goluble in both phages, is pregent, For example, if 3 mixure of
aleahol and oil is brought in comact with water, the aloohol
diffures from the oil to the water phase, carrying with it some odl
ﬂmtmbu":lrmlu&'mﬁmdwpuumuwmbm
muperagturated m oil. Althongh emmlsification iz an out-of-
equilitviom process, phase diagrame conpled with the diffosion
path theory cen be used to predict the phases that eve likely to
form when the two fhyids are brought in contact and to deteemine
the phase in which spentanecus emulsification will mke place.
More recently, other mechanisme have heen propozed to explain
spontatesus emnlsification owing to the development of new
cxperiments] techniques. Among others, one can mention the
ﬁn'maﬁon and smlling of wabs/sutfactant aggregaiee ai tha
con be driven by tampemlmu. ogmckic, or cohcembmtion
gmdim[unddjﬂnntuﬂmmzingmlmulnmw of
thie phenomenon, epomtemecns emulsificstion is attractive
because of the numercns potential applications in vadous fislds
such az agriculure {(emulrifieble concentratea for meecticides,
penticidee, and herbicides), pharmaceutice, cosmetics, oil
Tecovery, and all epplications in which nemometric emulsions are
required. For a more complets review of spontsncoue
enmlsification, the one can refer to the reviews of Miller [8] and
Lopez-Montilla et al. [9]. Despite the ease of production {no or
lyw energy inpuf) and the diversity of applications, spotitanecns
crmulzification epplies only to moderate dispersed volume
fractions (less than 10%0).
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YEAR 2008 RETROSPECT

TRMA organizad a Seminar in the month of September 2008 on *Rexlee — Today & Tomorrow — VI "Chenging Face of Rexin
Fndnetey™. The Chief Guset wee Mr. B M. Bharoka, MD, Eonssd Nerolas: Pairte Lid Thers wers five precootations by De
Pragharst Samant on "Watee Thirmahle Allyde™, Dr. Ashak Shingoes, Sodarchan Chesrvicale Tid | on "Safety & Environrnent™, the
Seegicn was Chaived by Mr Asech Swrlcar of Aloro Noble Tndia and by Mr Veijach Kimar Singh of Peectorp on "Non
Conventional Polyols fiw Resting™, De. Pam] Carmeeresn from Croda an *Novel Application of D Arid™, Mr. Tagdesyy Kapsur:,
Revwerwiiend Brutid Guotu <t “Bratud Marketing, the Sescion wes Chalesd by Dr. Mosoiga Mookwa of Asfas Paitt Lid, There aeate

Chiestions and Answems in tach sescion, The programme wan epprecizted by the delepates.,
Cm the yeme day IRMA Anrmyl Genernl Body Meeting was hold, The follmwing are the Comnmities Membears for the yoer 2008 - 09;-

My, Vigky Knpur - Chairmn Mz, T, R, Reghymaman. - Committen Member
Mr, Ballgl Chemdraghnyd - Yico Chairmpn Mr, Rupen {hoksi - Committes Member
Mc Ashok Goldpni - Hon. Secrstary M. Sidifherth Shah - Co-opied Mernber
Mz Blwpendre Sakeris - Tremaurer Dr. Prghant Sermant - Co-opied Mernber
Mz Ashok Mehia - DctiChatmam M, Anil Bgjaria - Co-opted Member

: : 4 Comuittee Membes Mr. Subesh L. Purohit - Co-opied Member
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Mig. of : Phenolic Besins, Monlding Componnd, Indostrial
Piot No. 25, Gaka No. 4A5, Community Bullding, Panvel Ca-oparative Heusing Socloty, Basan Bungalow, Parvvel-410 208, Dist. Raiged M. B, {india}
Tul.; (022) 2746 5780, 2745 5653, 2746 5272 1 Fax: 91-22-2745 5664 1 Emet remig@minl.mtin
Phanc] Polmaldciyds Besins for
Collewing Application
Refraciory Bricks Ramming kiess kialting Crudbles
Clath mprogration [ T Feirty
Bakgllia Cork Industry Parfcies Boards
Roofing Shoels Rubber Indusiry Prirting Inka
Dacortive Lam nales Braks & Clich Liners Abbrive Plsatica
Synthatics Cloth Battary Separrior  Glues Additve tn PLASTISOL  Aluminkum Printing Plotas
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Phenolic Bake Phanolic Het Box Phonnlic Goid Bax

P. F. Fuesines: Poscer for: neulaling and Exothermic Sesven PF. RESIN Powder for: 3hell Joint
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Whr,n NﬁSﬁ begen the lvmch of astronsuty into lpmc,
Toamd oyt that the pems wonkin't woek st Zero gravity [mkwun
ﬂmduwnm&ummngmﬁm}.

To solve this problem, ittook them one decade and § 12 million.

Thn]rdurdupad pen that worked st zero gravity, upzlds dowm,

wr%wﬁﬁngmmzmw e

And what did the Russlaorst do... 7

Thery used apeed]

Case 2

Oes of thes st mamesrable case shudiss on Japanest raragement

wuﬂ:emufﬂ:mptynnpbo:,whchhppemﬂmmof

Japan's biggest commetics crmpemieg,

The pemprry received & pomplxint thet s conygmer
ﬂmwm ' muiﬁuimmlgn

1) to the amembly ! which tremsported all the

packaged boaxes tlm
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ALWAYS LOOK FOR
SIMPLE SOLUﬂOHS

mwhuﬂuprnhlmhnthmh.
ﬂnmgnnmwuim:l mdnruun machine with
resolution menitors mammed te waich all
eoapihoxes that passed through ﬂml.lnamnnhmﬂlnymnut
SOIpLY.

No doubt, they worked hard and they wodoed fiwt but
w:mpﬂrl:gntmﬂnm o el

But whan 3 mok-smd-fils in g popll WEE
with the sama problem, he did not geeinto of
-Iay, oo, bul mstesd came oul another solution. He
a ctvmg dortels] slactric fin ond polntad 1t ot the

ansembly line.

Ha ni‘h:hndﬂuﬁnm,mduuchlmpbnpuudhm,it
gimply blew the emply boxes out ofthe line.

MORAL
Alvways ok for simple solurticns

Always face on solution S net om prablemns
Eo nt the sad of the dny, the thing thai really muttsy b
HOWWE LODEINTOTHE FROBLEM ...



