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1) Gross National Products
2) Research and Development

3) Abstracting and Indexing
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1) Denis de Sallo
2) Abbe Gaulois
3) Pierre Bayle

4) Henri Bansage
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1703 Monatsextracte (Leipzig).

1712 Deutsche Acta Eruditorum; oder, Geschichte der Gelehrten,
Welche den Gegenwirtigen Zustand der Literatur in Europa
Begreiffen (1712-39) Leipzig, Johann Friedrich Gleditsch
(1653-1718). i

1748 Zuverldssige Nachrichten von dem Gegenwirtigen Zustande,
der Verinderung und dem Wachsthum der Wissenschaften
(Leipzig, 1749-57); supersedes Deutsche Acta Eruditorum
(1712-39) (Collison, 1971, p. 1).

1778  Chemisches Journal fiir die Freunde der Naturlehre (Lemgo,
1778-81).

1784  Chemische Annalen fiir die Freunde der Naturlehre, Arzney-
pelahrtheit, Haushaltungskunst, und Manufacturen (Helmstadt
and Leipzig, 1784-1803), supplemented by Beytrdge zu den
Chemischen Annalen (1785-99), and Neues Chymisches
Archiv (1784-91)
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1747  Universal Magazine of Knowledge and Pleasure (London,

1747-1815).
1749  Monthly Review (London, 1749-1844)

1782 Ab.:rcmawcmafwrm(wm,nwmbu
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1758  Journal Encyclopédique ou Universel (Litge, 1756-93) and
Année Littéraire (1754-90).
1772  Société des Gens de Lettres de France published Esprit des
Journaux Francais et Etrangers (Lidge, 1772-1815; 1817-18),
with the title of the Nouvelle Esprit des Journaux for 1803-04

17890  Annales de Chimie (Paris, 1789-92; 1798-1815)

1797  Académie des Inscriptions et Belles-lettres, Paris, published
Journal des Savants (1797; 1816 to date), superseding the
Journal des Scavans (1665-1792)
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1807  Neues Jahrbuch fiir Mineralogie, Geologie, und Paliontologie
(Stuttgart, 1830-1949) first entitled Taschenbuch fiir die
Gesammte Mingralogie, mit Hinsicht auf die Neussten Ent-
deckungen.

Annales de Chimie et de Physique (1816-1813) superseded
Annales de Chimie (1780-82; 1798-1815).
Law Journal Reports (London, 1822-49).

Academy published Phermaccutisches Central-Blats

Leipzig and Berlin, 1830-49).

Medical Intelligence: A Concentrated Record of

Medical Science and Literature (Philadelphia, 1837-42).

The Jurist: Weekly Periodical Coniaining Reports in AR

he Courts (London, 1837-68).
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1) Al1-Unfon Institute of scientific and technical Information
2) The International Federation for Documentation

3) The United states' National Federation of Abstracting and Indexing
services

4) Selective Dissemination of Information
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1) International Standards Organization
2) International Council of sientific Unfons Abstracting Board
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! made) are energy trennport, melien glass flow, and
Numerieal results are in encouraging agreement with

sm = viscosity in reaction sone
» = density of melt
sx = density of material in reaction sono
s = slagnation deneity of gas
. = Prandtl number of gas
v = ghesr strom
v = shear strom o0 nonablating wall
¥ = blowing factor
Introduction

HE ability of reinforced plastics to withstand extremely
high heat flux for whort periods has made pousible their
use for recntry nose cones and rocket nosskex. Fiberglas-
reinforeed phenolic resina have been of grent importanes.
The combined effeets of heat and stress, terined ablation, in-
volve the raixing W i deatructively high tetmperature of only 8
thin surfure layer, whereas the bulk of the material suffers
no thermal damage. :
in an carlier communication,' the nature of the ablaticn
process was described qualitatively based on experimental
laboratory data and examination of grmund and re-entry
tested spevimens.  Thoue observations arc used as the basis
for the realistic model of re-entry sblation described below.
1t has been found powsible to predict the overall ablation rate,
surface temy , and other charaeteriatics of the actual
blation process to i Y.

Description of the Ablation Model

Figure 1 is a diagram of the analytical model of ablstion
Lt with the thickness of the process sones greatly exagger-
ated. Coordinates arc fixed in the surfsce so that under
steadv-atate ahlation conditions the material in all sones
nwwves upward relative to the coordinates. y = 0 corre-
sponds to n pagition on the outerline at the melt-layes, reso-
tion-layer interfave,  Before reaching the melt sone, the rew
plastie first jnsses through o 3ane of heating; this is followed
by gl pyrolysis into gases and solid residve.  The gaseoas
prnducts flow through the porous wolid snd molten glam and
finally ane injrebed into the gas houndary layer. The solid
resielue s 1 mixture of glass and carbunaccous material, which
alun moves upwaed, 1t gradually beg molten and will
flow under shear or presiure forces. A considerable portion
of the material will flow away in the lateral direction before

YA

dnuurlm,udthebulkoﬂhi-ﬂ?'oewnmﬂn

melt aone whowe thiel isd. The of the mats-
rial advances into the surface sone whose thickness is 32. I8




AUGUNT 1hes

1his surface sone there is chemical reaction between carbon
amnt glass, and additions! gases are procuced. There ie
competition between thiz inorganic reaction and lateral
flow for the removal of material from this sone.

Provesees considend in the analysis include 1) boundary-
layer heat transfer, 2) heat blocking due to mam injection
into the boundary layer, 3) reduction of shear due o mass
injection to the boundury layer, 4) thermodynamic coupling
between st tion ) are and entofl ) for the
earbon-glase renction. 5 disappeamace of materinl dae to
chemieal reaction, ) flow in the reaction portion of the melt,
71 flow in the nourencting portion of the melt, 8) heat absorp-
tion due to chemieal reaction, 9) heat transfer within the
condensest phases, and 1) pyrolysis of organic material.

Development of the Theory

When subjected to aerodynumic heat transfer and shear
forees, & glewy material will form o Rowing liquid layer.
Foergy transfernyd to the material is absorbed in the form
of hent capacity and Intent heat of vaporisation (for that
fraction of the material which vaporises),  The ablation rate
for this type of process was treated by Bethe and Adnms?
in a simplificd though ingenious manner and by Sutton,? who
numerically ,integrated the governing equations. lidalgo,*
in extending DBethe and Adams’ treatment, points out that
the numerical procedure is rather cumberome 2nd time-

ing for ctical applicati and that any approxi-
mate method of integration and appropriate simplification of
the relevant equations have great practical importance. A
similar philosophy is adopted here, and it is found posdble
to obtain & sct of simultancous algebraic equations that
describe the ablation. ‘These cquations are found suitable
for rapid solution by means of high-speed digital computa-
tion.

The devel t of the
xyxtem is illustrated in Fig. 1.

Tha

is prevented next.

Continuity Esquations
For the melt sone at the stagnation region,
(0:9r)(ru) + r(dr/dy) = 0 (t)

Likewise, for the reaction layer at the stagnation region,
taking aceount of maw disappearance due to chemieal
reaction,

©,r)(ru) + r(de/0y) +
(rkx/px) exp(— AE/RTy) = 0 (2)
Here the chemical reaction is pictured as simply

b = Ny
K P

The reaction is considered irreverdble and governed by a
first-order kinetic deseription

rate mass reacta/unit volume = ks exp(—AE/RTa) (3)

Inherent in Eq. (2) is the assumption that gawes reach the
murface with no holdup in the liquid. ‘The validity of this
mther cnide ption possibly is enk d by the exist
of & very thin reaction layer, the prosence of which is borne
out by the subsequent resulta. It is found that nearly all
material entering the tion layer undergt tion, and
hence the acenmate description of flow in this layer may not
be eritical.

Esquation of Motion

The equation of motion is for viscous flow over an axially
symmetric bady with pressure gradicnt and has the same

AR
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Fig. 1 Iagrum of afdation model.

form for buth the nelt zome and the maction layer:
—=©p o) + (0. 09} lutow dy)) - 0 )

Althowgh this equation ix reasonably valid for the nedt
one, i3 wafuliess for deseribing fow in te asetion sone
is impainad to an unknown degne by tha wmlmnn;«-ncity of
Hie flow.  Nonotheless, it is believed that weful roalts
will be obtained and that tremds will remain unchanged,

Energy Eqquation

Thix equation chseribes the balanee Ietween convective
trunsport of enthalpy anl thermal conduction of heat. 1t is
wonmed that Internl caduction of hent ix unimportant.
For n quavi-omedinwnsional system whereir veloeity may be
A funetion of g, there is obtained T

(0T 0y) = (k/pr,)(0*T/0y?) (3)

Novenengy equation is roquined for the reaction zone if it is
assumed that the sone is isothermal at Ts, the netion tem-
perature.  This assimption, gomd for  thin sene, ix enhanced
further siner, in sddition. the endothermic renction tends to
maintain constant temperatine henes this nAuNpPLon is
ndopted.

Integration of Esqquations

It is found powible to integrate the foregoing ctpuations
by making some further approximations, amd, as @ nesalt, (he
partial differential equations are converted to n H)'sll‘l’n of
amultancous algebmie cquations, .

The energy ecquation (5) is integrated by considlering e to
be constant throughout the nwelt sone aml equal to the ve-
locity s at which solid materinl moves toward the reaction
sone.  With boundary eonditions of T = Tyaty = — e and
T = Taaty = 0, there maults

(T = TOATe = Ty = expleapesibs] (o)

Intogration of (4) gives an eqquats Iating loeal veloci
gradient to position in the melt layer: d

HON/2y) = py + €,

where p° = Op/or. The constant will le: deterinined by re-
quiring continnity of shear at the reaction-layer, melt-sone
interface, but find the reaction-layer-integrated form of (4
is required.  In this et u = e and in constant:

uelOn, Op) = p'y + (4

Aty = g, 7 = un(Ou/0y), where v i sweur at the wall and
will be eval d from gus houndary-layer considerations but.
is for present considered nx & “known.” This gives C =
(r — p'42) and henee

ua(du/dy) = p'y + (v = p'ba)




A recapd integration over y relatea veloeity to position in the
reactioniayer:
paw = (P'yY/2) + (r — p'laly + C»

The constant C; is evaluated by setting u = x;at y = 0, and
this gives

uw = (p'y/2) + (v — p'da)y + paw )

Sewng y = &x provides an expression for surface velocity
4, in terms of interface velocity w;:.

v = (réa/uz) — (p'82’/2u0) + w 8
Next the interfacial shear is evaluated from (7):
#(Ou/)yups = v — p'ba
This determines C, to be C, = r —~ p’3a, and the melt equa-
tion becomes
wu/oy) = p'y + (v ~ p'da)
‘Thus the following integration is required :

L“"d--pf:_""ﬂr 'a.)f:_'%’ ®

To integrate Eq. (9), the viscosity-t hi
must be specified. Viscosity of ﬁbelghs E, pyrex, nnd pm
sumably many other glassea are described by the following
formula:

» = expl(a/T) ~ 5]
T‘bu nhhoudnp is und later to compute viscosity at the
tion in used to relate viscosity of
enohrmwnlundwhmrfm relative to the surface vis-
cosity. The exact expression for relative viscosity iz inde-
pendent of the constant b:

u/ua = explal(i/T) ~ (1/Tn)}]

As an approximation that is more convenicnt for subsequent
integration,

u/un 6 (T/Tu) ™" (0)
The guihlility_ of the alternate form may be judged from

-3 ()

Equality results if the higher order terms are negligible.
Thus, & criterion is that

2T2/(Ta = T) > 1 (i

whnhmlbfmnmhﬁmtwhmmﬂnlogex-
pansion; the ratio varies from infinity at y = 0 to about 2 at
¥ = — = and is judged acceptable. For small Ty, Eq. (0)
gives

T/Ta = cxploasc,/kly = exply/br) (12)
whu!hmﬂnmtoflmtpemhuonmwﬂn
melt tion in T/Ta of 1/e and will
be called '.hetberm-l thu:kmu

= (kfoascs) (13)
From (13) sad (10), & nmpla equation results which relates

viscomity to ponition and implicitly allows for temperature
variation material:

#/ma = exp(—yn/br) = exp(—y/8) a9

The viscosi p lati
appropriate for hberglau and reads

» = exp((30,000/T) — 13]

whlae{'-(in pounmd;-hnnxdvm
n Fq. (14), n = o/ (nllhelmgmdl.nnvenp
and & = 8r/n appropriately is termed the liquid lhlek“:l:)’
For materials of interest, 8 > 1, and the liquid thickness fs
Jess than thermal thickness. ltmllbelaunthuthnm
that chemical reaction occurs in molten material; che:
induced rupture of solid material therefore is not a factor,
Equation (9) now may be integrated with the substitution
of Fq. (14) to give an expression for velocity in the melt

= Y- ole)-
(2% ol

It may be noted that this equation reduces to Eq. (12) of
Bethe and Adams? for 4 = 0. Equation (15) provides an-
other expression for 3 by setting y = 0:

w5 (52

tually used i

The prime i t is in obtaining an expreesi

To achieve this, ider the » t of velocity
nlahontoﬂleuwmponentbynmofhmhnm
q tion (1) Symbolically integrating over y at fixed z
giver

Jo--1[ 2ona an

In the near vicinity of s stagnation point, r = z 80 that (I7)
hecomes

% -0 = —:ff_ udy-ff_ ?—‘:dy 18
With the help of (15), the first integral may be evaluated:

G (S)G) @
[ Ba n
Although this integral is of infinitesimal order for integra-
tion along the centerline, ita ratio to = is a finite quantity:

fre- - E- G s

In forming du/dz to obtain Eq. (20), use has been made
of the following conditions:
(D3r/2)e = 0

These conditions should apply
point due to the symmetry involved.

Combining (18-20) gives an equation relsting velocity
»; st which material flows into the reaction layer to system
parametens:

ot @) L) T )

It may be noted that, for 3 = 0, this reduces to Eq. (14)ﬁo-f

(282/0x)ym0 = 0
bly at & stagnat

) it still
Mmhdnmby:m-dulnghdmmdm

in the reaction sone. Thus, from the continuity equation
fwﬂnmlmrlkq mtum.ouuubynw
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wemeryatz @ 0

fra- '-f"°(-:)d.+?——"'m(-#-)-..
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The integration mit ¢+ = 0 ot y = &5 implies no urfaee
vaporisation effecta. It does mot, however, pn-elnllr g
injeetion into the gas boundary layer. In llct. injection of
inrganic resction product gases e revin pyrolysis gaees
will he included in this moded. The former are produce]
within the resction some volume, whesens the Intier are -
eyl withia the underlying solid material. lHeaer, neither
wonkl reslt in & finite velocity v for the melt at y = 3.
U'sing Fap. (7) to substitute for u in (22) given, after some
valeuintions and with we of (16) for u, an expresdon for r,
whieh is independent of Eq. (1):

X (_-_r_t) _2 (»)
r 3‘. + PR ‘n' » ‘.p » +
e kada ar
¥ ""(' Jir‘.) @

Fliminating ¢, between (23) aad (21) provides the following
rquation forve:
fo3be 2, b M (b _4 ()
.-p[ T p.‘.' (.) ﬂl(l)]+
’ ‘_'_' o
et 1G]
hl-w(

Again, this ndoees to (14) of Bethe and Adamat for 8¢ = 0
and v = 0. Asit xtamls, Eq. (24) is effoctively a relationship
between ro, $u. and Ta, and thux two additional relatiomdbips
are pecded in oider W et the complete solution.  One of the
additional relationshipe reulta from an overall heat halance
applied to the system botmbed by a smal) surfaee area of the

wetion zone at the stagnation point anedt having 84 thick-

With the emperature base of enthalpy recknned at
0 terms result from lateral convection of fluid (all at
Twi or from vapor removal (all at Ta), w0 that heat added to
the surface from the houndary layer, ¢, equals heat alworbed
by reaction plur heat conducted out into the melt sone:

§ = tagctTa — To) + $a ka EII)(—AE/RT.) RY/) (25)

Use of ro in Eq. (25) invel
uot all the underlying melt that heeomes ablated is heated
can be

2
A LI
o a(r’ = p
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Fig. 2 Faquilibria in resctionn hetweon sifica and carbes.

only has been avsumed, and it is in the proof of this asertion
that the other required equation is to he found.

‘Three reactions of carbon with siliea apipear to be of pomsible
importance. They are

Si0y + 3C— SIC  + 200 vy
$0, + 2C—~8i (D + 200 (28)
Sy + = 80 (g) + CO (29

All theee sre heterigencous reaetions, and each producex
gaseots C1) an s peduet.  The thermadynamic equilibrivm
relationship hetween temperature of the sydem and pres-
sure exerted by reaction prcduets is xhown in Fig. 2, which
wax prepansd from information presented by Chipman® and
Rubacchewski’ For the med reactin required in an
ablation wuce=s, the gasenit reaction prexlucts must cscape
by exerting a prewure greater than that of the environment.
In the casc being modeled, the pressure of the eavironment
corresprnchs 10’ the stagnation prereure, which is sssumed to
Lo the praure in the melt.  Consider the history of 3 |urhelr
of ghuxy matter advancing toward the surface. It starts in
a cond initial state and, as it moves, acyuines a8 progressively
higher temperature.  Fventually it will reach the reaction

toTe. The ult-quu-) of this apy
by use of the temperature profile nearly nlld in the material
et previously was given as Eq. (12):

T = Troxp(y/ér) = Troexply/nd)
where § is the liquid thicknews and appearcd in Eq. (14).

-muuoun|mtlh|glh|nuld!hmpu:-
unvnllbejmtluﬂ'mmﬂormwmntelprmn
cqual to that of the surroundings. Reference to Fig, 2
shows that reaction (27) is potentially capable of producing
the highest presures of the three reactions considered over
Ihehmewdhmmmlmmlmc below which

The temperature drop AT across the liquid layer is theref,
AT = Tall = expl—(1/m)]] (26)

Reealling that exp(r) = 1 + 7 4 (#¥/2) + ... and noting
that » is n large number, about 16, it is scen that AT ¢
Te'n. Since the material moves up with velcity ». to
temperature Tall — (1/8)] o H Ta hefore qnmmble
melting and Iaternl flow occur, it is concluded that use of e,
leads to only a few percent error.

e
« R p

Kuations (25) and (4) supply two relationships in the
ﬂlmunkmf.,v..ndh.nddudymnm
#hip must be found. 8o far the existence of the roaction layer

£

(29) p ially would coutrol, up to cirea 2000°C,
where reaction (28) nomllllly would conuol There limita
arc oltained (rom noting intersections of lines on the plot
which define highest attainable preswire Jevel. Sinee it is
anticipated that the 1400° to 2000°C temperature range will
include the value of the predicted surfaer temy it i
reaction (27) that ix asumed to control,

Althongh these reactions potentinlly anc capablec of pro-
cveding at the thermodynamic conditions just deseribed, there
in the matier of ratew to consider. Accordingly, experiments
were conducted to determine the speed v these reactions,
and these were described in Ref. 1. It was found that rates
wore rapid at the lemperatures of interest, although thewe
oxperiments were conducted in vacua. It should be noted
that these experiments in vacuum do not messure secewsarily
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the mate of naction (J" ) in which silicon caghide forms. At
of a few s, thrnmnl_ynnmm dues not limit
nny of the reactions, even at 130°C, ax is evident from Fig.
3. Howover, as has been pointed out by Fulton and Chip-
man} the slow step s probebly either the bresking of the
\5-0 bunks ur the slow remsoval of axygen by earbon at the
interface. Hoth Ih‘ldqllﬂ'dlhemh-dqnmmcl
carbon monoxide in all three reactinns st equally. The
mentioned n-:ql-nmrnh confinmed the adeguacy of a first-
vrder kinetien exprewsion feee By, (3)] and provided nu-
merical values for the comutants ks and AX given later.

For the purposes of thin analywis, then, all the available
evidemnr ppurtz the eontention that reaction (27) b -
trofling.  This is mt to say that the uther ractions do ot
ocewr in hotter sones but is interpreted to mean that the
sharply defined interface between reacting and noanacting
portions of the melt woull exist s shown in Fig. ) and that it

to an interince of uniform temperature Ts.  The
couilibrium constant for this reaction is

K. = ase ocor/aganays (30)

vhere aso, amo, and ac wie activity cocfficionts aml an

suumed equal to unity for thear condenaed matcrials.  The

aco equaks its partial prosure pus, which in tum is equal to

&lmmmuhm K. is a function vnly of
and its ) may be written as

iu- = A = (B/Ta) = logup:o 31
Thenn-hnu is of the mature of an enlropy change,

constantapre A = Sﬂndl = 15,100 when T.nmdl-gm.m
Kelvin. The form of the equativa and the ical value
of the cemstonts foflow from Fig. 2. Thux, when tempera-
ture distribution in the ablater i+ known, the depth at which
reaction starts therehy i cotablided, and this is the addi-
tional reyuired reiationship that is needd.

A ;’ ie Relati Rt

Up o thin point, heat input and shear and prseuare foree
distribution have bren W he known quantities.
They may, in fact, be evaluated from ome well-known cor
retations such as thowe ddue W Fay, Rickledll, and Kemy® which

are adopted mow:
Heat Transler
c’-i -07[(,). ] " 32
Ehear Birem
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Pig. 3 Elect of vincunity on ablation rute.
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point, The prescun distribaition is ssumed Newtooian:

P=pll - ('RY] )
By applieation of Bemoulli's cquation o 8 sireamaling ot
the outer eige of the boundary layer, (H) yields the &.
ing expreesion for the mte of ehnn;e of tangrntial composent
of oan vehity nlong the direetion of the surface:

e 1 P\
ar TR (z " ) s
The sanwe option for prvssure dli‘ﬂ))llllllll, (34), oo s
el o evaluate p(0) for e in previons eguntions given in
the forvggoing.
To avomnt for mass injection its attendant elfect

o heat transfer and shear strows, simple correlation
previeusly wasd by Bethe nnd Adams? i adopted :

¥ o= 1 — 007 NA, — A)(s/q0) (%

whene ¥ repnsents (he fractiona] amount of heat or of shesr
stree: Tl on nonahlative vopditoms which remaine un-
hlwked with mass wddition.  Thix oquation satos that the
actual eate at which heat ix bhaeked § 8 definite fraction of
the rate at which enthalpy would % storcd within the in-
jeeted mass in bringing the injeeted mass from surface o the
freesteeam comdition.  Thus,

Yp=rn=y @

The qquantity s appesring in Fq. (38} i+ the e of mas
addition per unit surface ares and i= 8 function of the able-
tion material.  For reinforeed plasties there are two scparate
sources of gases that determine s, M, the rtio of moleeular
weright of air 40 nverage nwl ar weigght of injocted species,
is determined similarly.  The two sinees sre pyrolysis gas,
which ix formed by thermal degrudntion of pelymer st sele-
tively Jow tempernture, wul inontasie varliin gue formed
in the molten reaction sone.  Thee prolvsis gas is produced
within the material at a depth greater thaw dhe lguid thick-
new. Al the materials mo\ll.qp with vebirity ¢, undergo
pyrodyaia,  This material yviedds 1%e Ty weight p\-mlynps,
and the gax has molecular weidit of 98.' Lt the percentage
weight be representedd by w and the moderular welght by
(M)

The i wox i i to be an
lnktl.!o‘!i()nnd(‘l) rrequnding o dch
combination of K0 and (@ in seprimolar anwmuts, nad thus
it has 2 molecular wvight of 36,  Actually. o typical mnaterisl
han ahout 30% of its original weight in exeow ginm, 16 was
not felt important 4o iaclde this fact in thix deacription for
two remvons,  Firnt, the model would heeome unwicldy, since
reaction rates would breome dependent mm concentration
and not merely on temperature 2« i now the e, Second,
optimal behavior, mupmdlu 1 lowent sbistion rate,

ds 0 o hi , nince then the
Mmdehumnlhmtnnknuwllummbhwhn

s attained.
In view of the preceding dincuasion, the exjwoension for s is
an follows:

s = 3 kaexp{—AE/RT2) 4+ (v, 100)rop (38)
The average mokecular weight M I ix

1 [ _A.’"_)
= m[m u ke exp( RT +

(\Ill) mo""' @)

Thua the quantity M appearing in Eq. (38) is evaluated as
follows:

M = 20/MW

£f
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It vanable wois pereent by weight of solatilized plastie
pvierial.

Computer Progrum

Nymerien! computations were done with the nid of o high-
spewel diggital computer. Briefly, the ||n--«h|n- was as ol
Jews. A point in the pentry teajectory s speeified, and this
Jdetermines  acnudynamie  conditions  ineluding  stagnation
pvss From knowhalge of the stagnation pevssure, the
eaction zone temperatur i compatesd from By (31). A
vinne of . ix gueeas] in (25) o xtart thwe solution; this allows
Ry ton be computed amd ale keaves one ulditional equation,
2, to verily the e Convergenee to five signifiennt
Jigits was obtained by a eiterative provess. 1o the eecalts
presented helow, © was «t vqual to sero, but Snite w's s
fanedliad just as n-n-lll\

T hwe cudeutatid resadt for sirface Wnpernture was evahioted
by a perturhation tevhnigme and furnished a teed for the
validity of the jashermal raction layer peumptivn.  The
oxaet sekationship for Semperature distribution in the reaction
or even for the dmple caow when no gan is evolved and y
ditection velocity i constant is not obtainable in analytical
jorm.  Hence, an approximation Wechnique was employed
Yy sacuiming & form for the temperature profile.  This pro-
filr is forced to xatisfly ecertain Loundsry eonditions, and »o0
2 reasonable prediction may be expreeted for the realtant
deacription of the overall pwocvs.  For simplieity, lot the
profile be axsumed parabolic in shape:

T=C+Cy+ 0Oy 10)

where 4 has ite previous meaning and denotes distance fron
the reaction-layer, melt-layer interface.  Positive y i moas
und in the direction of the gas boundary layer, and material
vtmes up from minus infinity, Aty = 0, T = Fp = §,
wiwre Ta is determimd from (31).  Alo at y = 0. the lope
wist be such that heat conducted vut of the reaction ayver
cquaks heut supplied to the medt layer, or

E(OT Oyl = rusy(Ta ~ Tal )

Sikewise, at the front surfuce, KOT oy)
i» the net heat inpus from the boundary
sivtermines, in Fap. (40),

~ig = oy, where g
ayer. This then

7 = teeeTu ~ To)
2kéa

C= "" (Ta~Td =

Tiw temperatuee profile ineoaes
T-Ta

)._1+[_.,_J__.__ o
Ta — 7o, ér 2K8a(Ta = Te) 283
The surface temperature T, correaponds o y = $a:

"‘__"-) R A B
Ta—T,s 28 2U(Ta-T

Eqguation (43) was used to obtain a l‘ﬁ)lll catimale of sur-
face temperature T, and & comparon of T, and Te was
made for all cnaew run.  The reaction layer was always thin,
and T, never differed by more then 6% from Te (wsually
lows than 19;). amd henee the isothermal semimption is a
leitimate ome,

General Nature of Solutions

Notie fiel for the general response of the system was ob-
taimed by defining a reference et of conditions and then ex-
plaring perturbwtions of the adution in responae to change in
one indeemwient parumeter at a time.  The romlts serve also
W st the wndtivity of the answer to various physical in-
Put parsineters, some of which may not be known to gnod
aetumuey and othors of which vary with h-!npentnu bat
Whirs varianes wns mot d for in the & d model.

] vyt 42)
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Fig. ¢ Effect of mume cone radius un alilstion rate.

The reference ealeulation was made with velocily, atmos-
phierie, aned physieal parametess typical of an 1RBM miwiks

reentry.  Nome of thes paransters are as follows:
74 - 1.03%
0, - 075

I = 0.35cnlg -°K?

A, = (0.208 T'x — 300) calg '
R = ).9H7 cal-pel 0K ¢
AE = 92,000 cal-amol "

ka = 3.0X10%gcm teae
’ ~ 2B gcm?

(k/oe,) = 0.0076 cm'gng—*

n - 16

All = 1MDealg™

Te = 540°K

Al results are reported i ratio 0 parameters corresponding
0 the reference emor.  The reference case results include the
following vakaes:

T. = 1922°K

Ta = 1920°K

¢ = 678 calem Tac™!
¥y = 0600

$a = 0000087 cm

8y = 0245em

Spevification of surface value of viseowity is of prime im-
portance, and this wax arvomplizhed.  The parameter n only
wecifien viseowities of cooler portions of the melt relative
to the surface value. Figure 3 indicates s mild dq\rnd:mv
of ablation rate on the numerical value of n.  Since n is not
truly a constant [see Fq. (H)], amumption of an n\'rrnn
value rexsults in roughly a 5% i , a8 may be i d
from the graph and from knowledge of temperature within
the material. Heat of ablatim /. is defined in the usual
manner 88 the heat transfer rate o o blating surface
nunmwnpnuuudwﬂdbymemnnhdm
ablation, where both are bancd on & uait ares of surface.

Figure 4 shows dependence of ablation rate on nose cone
radius. As one woubkl expeet, the smaller radius pose
ablates faster, this bring cavsed hythcover'hdmn‘eﬂeet
of increased heat flux, as Eq. (32) indicate.

Figure 8 shows dependence of rate on the reacts
rate constant. ltnmll\nuulw-inhoﬁr
that asdigned in the reference caleulation (ke = 3.0 X
10~ goem~ducc ') dues Dot increare the ablation mte
appeeciably further. The reaction mte ‘“resistance” then
may be said to have reached a limiting value, and the procees
is governed by other factors.  One expecta under these condi-
tions that nearly ail material entering the reaction some
would he reacted, leaving It & small fraction to flow away,
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Figure 7 the effect of chemical activatioh encrgy on
the rate of sbiation. The meaning of the curves
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were accounted for fully. Since the theory contained no

adjustable constants, it is felt that the agreement is encourag-
ing.
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Consumer information and advice: the
role of public libraries

Jennifer Rowley
David Butcher
Christopher Turner
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An examination of the work of Consamer Advice Centres and of the information sources
and sapport activities thas pablic libraries can offer. CAC's bave dealt with pre-shopping
advice, education on consamers’ vights and complaints about goods and services, advising
the client and often obraining experst assessments. They have drawn on a wide range of
information soarces including case records, srade literatare, contact files and external links.
The recent clasare of many CAC's bas serioasly affected the availability of consmmer
information and advice. Public libravies can make many kinds of information sources
more widely available, beth te the public and 10 the agencies now supplying consumer
information and advice. Libraries can co-aperate closely with advice agencies through local
co-ordinating commitsess, shared premises, joint publicity, veferval and the sharing of

professional expertise.

Introduction

THE PROVISION OF consumer advice is undergoing a transformation. During the
carly 1970s Consumer Advice Centres were established as the primary specialist
agencies dealing with consumer advice. Such Centres were established by many loca!
authorities. Between 1973 and 1978 it was the policy of government to encourage
local authorities to set up such Centres and by mid-1979 there were about two hundred
centres. Most Centres were run by Trading Standards Departments and financed partly
by government and partly by the local suthority. Others were controlled by Environ-
mental Health Departments, Citizens Advice Bureaux and the Consumers Association.
The funding available to CACs has been drastically cut in the latest round of
government expenditure cuts, and many CACs closed during the latter months of
1979 and the early part of 1960.

It is envisaged that the Citizens Advice Bureaux will replace the CACs as agencies
giving consumer advice in many areas. The government has made funds available to
NACAB (National Associstion of Citizens Advice Bureaux) in order to help CAB
fulfill a consumer advice role. Other agencies may also find it necessary to direct a
more concerted effort cowards consumer affairs. The effect of removing the specialist
agencies and tackling consumer problems within a generalist agency such as CAB is
yet to be experienced. What role can public libraries play in consumer information
and advice? The authors have recendy completed a consultancy project for the West
Midlands Project Co-ordinating Committee of NACAB. In the course of the project
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the team visited 20 CACs throughout the country. CACs in a variety of geographical
locations, organizational sectings, work loads and staffing arrangements were visited.
In addition the team visited many CAB and certain other agencies with a role in the
consumer advice or information field.

In order to examine the libraries’ role in consumer advice, this article commences
by examining the activities of Consumer Advice Centres, and then discusses the extent
to which libraries can support consumer advice activities in CAB, CACs or other
agencies.

Consumer Advice Cencres: their work

Consumer Advice Centres were established to make advice and support on consumer
issues available to the general public. The Centres have evolved their own definition
of consumer advice work. A common definition is that consumer work relates to any
situation involving a transaction berween a trader or retailer and a customer. In its
broadest sense then, consumer work embraces housing, insurance, credit and retail
trade transactions. If other agencies are available in any area to deal with some of
these topics—such as Housing Aid Centres, Legal Aid Centres, CAB—the term may
be defined more narrowly. Here, consumer problems are those that arise from a
purchiase, and relate primarily to commodities such as clothing, furniture, shoes, cars,
electrical goods, etc. -

The original philosophy of CACs is evident in their alternative name: Shoppers
Shops. CACs were established as shops in good shop-front premises located in central
high streets or shopping precincts. It was anticipated that CACs would devote much
of their efforts to pte-shopping advice. A central feature of pre-shopping advice is the
pre-shopping interview during which the adviser helps the shopper to identify the
characteristics that she requires of a product. These interviews however represent only
a small part of the work of most CAGs.

Educational activities are an important component of the work of CACs since they
equip the consumer with an ability to handle the more straightforward of his own
consumer problems. Centres present lectures and supervise seminars on consumer
rights to voluntary, church, women's, handicapped persons groups, for example.
Others are engaged in significant programmes on consumer education in schools and
colleges. Some CACs also organise seminars and lectures for local traders dealing
with the trader and consumer rights and responsibilities. CAC staff may be invited to
staff training sessions in, for example, a big store. All such activities are important in
promoring relationships with the local community, and establishing the Centre’s image
as-an expert in consumer affairs.

Many CACs mount displays, usually in relation to a specific product or commodity
such as washing machines, cookers, bicycles; such displays ususlly incorporate take-
away literature. Centres also use displays to advertise their existence and activities.
They may use posters in central positions such as underpasses, inserts in local
newspapers, stands at local shows, and leaflets in public libraries. Some CACs prepare
price surveys of the prices in shops in their locality.

The bulk of the workload of CACs stems from complaints and enquiries. Such
enquiries may span the entire range of consumer problems, but primary problem areas
are secondhand cass, furniture, shoes, mail order goods, credit refusal and delivery
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delsys. Each case commences with a detailed interview with the complainant or
enquirer in order 1o identify the client’s problem. Information may be given, or
alternatively the client may require advice on his rights and court procedures. The
client may simply be informed as to his position and what action to take, or, if the
client is unable to cope alone, the adviser will conduct a case on behalf of the
client. Advisers will communicate with traders, take the case to the County Court, and
perform any other procedures or activities necessary to a satisfactory conclusion of
the case (e.g. telephone calls, write letters, complete forms, negotiation). CAC advisers
must be able to evaluate the strength of a case, and thus need product knowledge and
experience of the necessary procedures. Many advisers are held in high regard by
traders and may be used as independent arbitrators between customers and traders.

The work of the CAC is accomplished, typically, by a staff of three or four full-
time paid advisers plus clerical, secretarial and receptionist support. Advisers are
trained initially on the Consumers Association basic training course and then by
seminars and lectures on new aspects of practice or law. The Diploma in Consumer
Advice is important in training. Home Economics and legal backgrounds are often
found, but the ability to interact satisfactorily with the public is regarded as most
vital.

Consumer Advice Centres: information sources

Considering the nature of the work of the CACs, it is plain that information is
necessary to support many of their activities. Some of the information provision must
of its nature be catered for by the advice agency itself, but other information sources
could be more readily supplied by outside agencies such as public libraries and various
organisations specialising in consumer information. It is helpful to know what sources
the Centres can be expected to hold on-site in order that any other support agency
may complement in-house provision.

Firstly, the work of an advice centre generates some information. All Centres keep
case records. Current CAC practice is to enter each case on an Office of Fair Trading
form—which includes details of the client, the trader, the complaint and the action
taken. One copy of these forms is submitted to the local Trading Standards Office
where statistics are compiled and dubious traders can be identified. Other copies are
kept in Centres for subsequent retrieval. In addition to case records all Centres compile
some types of files and indexes of documents and information that they encounter
in the course of their work. Typically, Centres will have a consumer information file,
a retailer/trader index, and a contacts file or index. The consumer information file
concains copies of legislation, codes of peactice, leaflets copies of periodical articles,
standards, etc. from government and local government  spartments, trade associations,
manufacturers and public utilities. In CAB-run CA? , the consumer information file
may be integrated with material received from ce. .ral NACAB information services.

CACs also have a small reference collection of periodicals and bulletins, books and
directories, and pamplilets. An important component of this collection are the services
peovided by the Consumers Association Advice Centre Servicing Unit. These fall into
mgmp:;gemdinfmionmicemd;nmkethfomnﬁonmice.m

information service package includes: Directory of Consamer Inforsiation Seurces,
ACSU News Balletin, Which? magazines, Daily Consumer News, Information Sheets, and
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access to CA advice via Hocline. The Market Information Service combines: Hoxline,
the Directory of Market Information, and the Directory of Mannfactarers. In addition
documents are acquired from a variety of other sources, although not always in a
systematic way. Bulletins (such as Clapham Omnibus, LAG Bulletin,) are acquired and
used for updating. Periodicals are used by both staff and enquirers to cover new
product knowledge e.g. Good Hoascheeping, or new legal practices e.g. New Law
Joarnal. Each Centre normally has a small collection of books including many issued
by CA, and some legal textbooks. A few directories covering some trades and types
of organisations are usually available and are used as a source of telephone numbers
and addresses. Pamphlets from a variety of agencies, including the Office of Fair
Trading, Gas Boards, and manufacturers, are acquired and kept on-file and made
available to clients to take away.

Plainly, documented information is not enough. CACs have established links with
both local and national organisations. Local contacts are essential for publicity,
credibility and expert advice. Expert advice may be obtained from Chambers of
Commerce, testing-houses, surveyors, engineers, garage managers and local traders.
Most CACs cooperate with other local community advice and information centres,
and some referral between centres is usual. National bodies are only contacted
occasionally, but a wide variety of sources might be used including trade associations,
research associations and company search agencies.

Many of these contacts and information sources and records will be destroyed or
lost in the transition between CAC and consumer advice provision by a more general
agency. Hence it will be more vital than ever that libraries atctempr to give as much
support as possible with information back-up.

Public libraries and the provision of consumer information

With the closure of many of the CACs, public libraries will need to reassess their
existing provision of consumer information sources and their cooperation with, and
support for, the remaining consumer information and advice sources in the community.
In many cases libraries are already involved in the consumer field through their general
reference and information services but, as in the case of business information or
services to schools, the special needs of individual users and of inforfation and advice
agencies must be considered if the contribution of libraries is to be effective. The
remainder of this article outlines the kind of information provision that libraries should
consider in order to meet the wide range of consumer enquiries, and the forms of
cooperation between libraries and other agencies, ranging from the sharing of premises
and resources to referral and publicity.

Periodicals and books

Many public libraries provide a range of consumer information sources, but have not
exploited them to the full. Much of the information is concerned with the assessment
of products and is important if consumers are to make informed buying decisions.
‘The Consumers Association magazines—Which? Motoring Which?, Momey Which?,
Handyman Which? and Holiday Which?>—are all valuable for their advice on what to

‘look for when buying particular products and their direct comparisons of what is
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available. Many libraries also take periodicals like Good Howsekeeping, Mosor and Hi-
Fi News, which have deuils of new products and reports of performance tests on
individual pieces of equipment, but access to these reports scattered in various issues
is a problem. The Which? cumulative index is fairly satisfactory and some other test
reports are collected in separately published volumes; but in other cases the periodical’s
own index (where one exists) or collective indexes like British Technology Index and
the Clover Information Index have to be used. More libraries could consider compiling
their own indexes to test reports in selected periodicals, or extracting or copying the
reports to create special files which provide easier access for the user. Publicity is
important in libraries having these files and indexes, or many users will remain in
ignorance of their existence.

Books and pamphlets from a variety of sources can complement the product
information provided in periodicals by treating common problems and activities in
greater depth. The Consumers Association publishes a range of cheap and fairly
regularly revised books such as Which? way o0 bay, sell and move house, The Bayer's
Right, Central Heating and Catting your cost of living. The Office of Fair Trading’s
useful series of pamphlets For yoar prosection briefly summarize consumers’ rights and
what to look for when buying goods and services such as shoes and package holidays.
These can be made available as single copies or in multiple copies for distribution to
the public. Research Associations and Trade Associations may publish sources which
deal with the problems of particular products, such as the well~illustrated pamphlets
on shoes from SATRA. Commercial publishers issue useful titles from time to time,
like the BBC's The way the money goes ot The A to Z of shopping by poss from Exley
Publications.

Legal sources may cause problems for libraries, particularly of up-dating and cost.
Individual pieces of legislation will be in The Public General Acts and Measures or
can be obeained separately, but attention must also be paid to statutory instruments.
Among the basic legal textbooks, those on contract law as well as more specificaily
consumet legisiation are needed. Popular treatments of shoppers’ rights may also be
provided, but great care must be taken to see that they are up-to-date. In most other
cases it is preferable to refer users with legal problems to other agencies.

Company information

Consumer problems often require information on a particular company, or on who
makes a certain product, or on the identity of manufacturers using trademarks and
brand names. Some of these can be answered using the general and specialised trade
directories found in most librasies of any size. Where information is required in more
detail or on less reputable firms and recently registered companies, only the larger
public business information libraries are likely to be able to help. As well as helping
the individual enquirer, many libraries can provide other information and advice
agencies with access to up-to-date company information sources. In some cases they
may also consider offering small collections of essential reference sources on permanent
loan to information and advice agencies.

Local information
A fair number of public libraries siready routinely collect and file much local
information which would be of value to other organisations. This includes. lists of
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local societies and organisations, directories of local information and advice sources,
information about local firms and their products, and local government directory-type
information. Events bulletins with details of local cultural and recreational activities
are also of value. This information may be collected solely by the library or in
cooperation with other local sources—as with the several volumes of the Cosnty
Information Handbook issued by Suffolk County Library. The collection and up-dating
of local information is difficult and time-consuming, and some cooperation between
local agencies would avoid duplication and ensure wider availability of organised
information. In recent years a number of public libraries have developed information
services to local government officers and councillors, including regular current
awareness bulletins drawing attention to recent books and articles of interest. One or
two have extended this kind of service to local advice agencies and voluntary groups.
For example, Lambeth Libraries have published the monthly Lambeth Umbrella Group
Information sheet since late 1976 with the cooperation of the local CAB. This gives
details of changes in legislation and government policy and local information for
Lambeth, with consumer topics well represented.

The Post Office’s Prestel service has been tested by six library authorities during
its market trials, and they have gained valuable experience both as users and as
information providers. A considerable amount of consumer information has been
input by the Consumers Association and other consumer-related bodies: this can be
made’ available to individuals and other agencies through those libraries which
subscribe to Prestel. In addition, libraries may collect and input local information.
some of it consumer-oriented, in cooperation with other local government depactments,
local advice services, etc.

While few libraries have the detailed product information. including manufacturers’
literature and material from trade associations and other bodies provided by most
CAGs, they do normally have more consumer information sources chan the ocher
agencies involved in this work. Such information is a fundamental need for most
people at some time. Each one of us is a consumer and faces the problems of choice,
of how to select, of faulty goods and so on. At present the public library’s services
tend to be quite well-used by the more book-oriented members of society, but many
other people seem to prefer oral and pre-digested information on consumer topics.
It is possible that greater awareness of library provision would nor significantly increase
the direct use made of the resources by individual members of the public. It is
important to look at how the library can cooperate with other agencies which may
reach a wider public and which can use its resources on behalf of their clients. -

Cooperation with other agencies

Some aspects of cooperation have been dealt with already, but there is considerable
scope for further cooperation. In some areas of the country the library service and
local information and advice agencies are cooperating in order to coordinate the local
provision of service. This valuable link helps to make advice workers more aware of
what other agencies are doing, aids accurate refetral work, and reveals any tocal gaps
in provision. Such cooperation is in action in both urban and rural areas, ususlly
through formal committees whose members represent the various advice agencies.
The South Molton Rural Community Information Project in Devon is one such
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example, involving cooperation between the Devon Community Council, Citizens
Advice Bureau and the County Library. Libraries are well placed to participate in
cooperative ventures in rursl areas with their well-established network of full- and
part-time service points supplemented by mobile libraries. These could form the basis
for a coordinated network of information and advice provision in the consumer field
as well as more generally.

Cooperation between the library and other agencies may be enhanced when they
are sited in close proximity or share premises. Although Citizens Advice Bureaux
often seek to avoid direct identification with local government services, 2 number of
sharing arrangements exist, as in Cambridgeshire and Suffolk, which allow easier
access to the library's resources for consumer information. Such sharing has its
problems and requires an adjustment of attitudes by both parties; however, it does
facilitate sharing of resources and reduces the drop-out rate for referrals from one
agency to another.

Most libraries will try to refer enquiries to a more appropriate information source
when they are unable to deal with the enquiry fully. Such referral is particularly
important in larger urban areas with a considetable number and confusing range of
information and advice sources available. To be able to act effectively as a referral
centre, the library must have sufficient information about each soutce, its scope and
capabilities. Information on local sources for referral must usually be collected by the
individual library; national sources in the consumer field can be exploited if the
Consumers Association Directory of Consamer Information Sources is held.

Public libraries could offer a number of other kinds of support to consumer
information and advice agencies. Some of these organisations would benefit from
professional advice on the organisation of their collections of data and publications,
particularly on systematic subject indexing. Professional librarians can also assist in
the training of advice workers, both in the development of their information-handling
skills and in creating awareness of the resources chat libraries and other external
information soutces can offer. Libraries can help to publicise the existence of the
information and advice agencies and make members of the public aware of the kinds
of service offered through joint publicity. Some libraties are already involved in such
cooperation: the Peterborough Information Group in Cambridgeshire participates in
joint publicity with other local information and advice services. Displays of, for
instance, consumer products and publications in the library carr also be valuable in
helping to increase public awareness of consumers’ rights and of sources of further
information and advice. These can be prepared in cooperation with the local Trading
Standards Department and Citizens Advice Bureau, and perhaps local traders.

Public libraries have a valuable contribution to make to consumer information
service both in the direct provision of appropriate information sources and through
liaison with and support for the information and advice agencies involved in this field.
While some extra resources will be needed in many areas, much can be done by an
investment of staff time to promote the necessary cooperation. This involvement is
likely co be cost-effective in increasing the exploitation of existing library resources
and in avoiding duplication of local services and resources.

Libraries and consumer sdvice: options and issues
So far the more traditional library functions of information provision, support and
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referral have been examined. A topical question is the extent to which libraries should
become directly involved in advice work in the consumer field and in other areas.
Taking into consideration consumer advice work as it has been performed by CACs,
there may be scope for libraries to engage in advice provision in this area. There are
several possible options:

—to provide an active advice service in cooperation with other agencies

—to integrate consumer advice into a library-operated general community information
and advice programme

—to offer a specialist advice service for consumer problems only

—to reorientate the basic functions of library services to give information and advice
as appropriate in the normal course of work

Depending on the nature of the library's service and the option selected in relation
to the structure of the service, public libraries must consider whether it is possible
and/or desirable to participate in negotiations or advocacy as well as in advice work.
Both have been a part of CAC work: advocacy involves the preparation of a case for
the enquirer and giving support at the court hearing, while negotiations involve active
intercession between the client and the trader. Other advice agencies in consumer
work have not always actively participated in either advocacy or negotiations.

Mot of the suggestions for library involvement made in previous sections have
required minimal additional resources, but more active participation in advice work
would necessarily entail a significant associated resource commitment. This will
obviously pose considerable problems for public libraries in the present economic
climate. Any of the above options will necessitate a fairly heavy staff involvement,
which at the very least implies thorough staff training programmes in the advice area,
and could extend to the appointment of specialist staff. Libraries might also be obliged
to consider the integration of volunteer staff into the advice service. This article has
reviewed a number of alternative levels of commitment to consumer information and
advice. Public libraries must consider the options and make their choice.
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@ Engineering index
080780 ADVANCES IN SOLID-LIQUID SEPARATION-3
RECENT ALTERNATIVES THAT BOOST RECOVERIES OR
CUT COSTS. (Abstract) Svarovsky, Ladislav (Univ of Bradford,
Engl). Chem Eng (New York) v 86 n 16 Jul 20 1979 p 69.78.

080781 INFLUENCE OF SPACE CHARGE NEUTRALIZATION
ON MASS SEPARATOR TRANSMISSION. (Abstract) Tokiguchi,
Katsumi (Hitachi Ltd, Tokyo, Jpn); Taya, Sunrokui; Sakudo,
Nonyuki; Koike, Hidemi; Kanomata, Ichiro Nucl Instrum Methods
v154n1] Augl 1978 p 13-17.

080782 HYDRODYNAMICS OF SEPARATOR WITH CORRU-
GATED DISKS. (Abstract) Vinogradeva, M.G. (Lensovet Lenin-
grad Technol Inst, USSR); Plyushkin, S.A.; Romankov, P.G.
Theor Found Chem Eng v 12 n 2 Mar-Apr 1978 p 202.208,

080789 DEVELOPMENT OF LAMINAR FLOW OF A LIQUID
IN THE INTERTRAY SPACE OF A SEPARATOR. (Abstract)
Chesnokov, VM Fluid Dyn v 13 n 2 Mar-Apr 1978 p 168178,

@ Ruwrel recrestion end towrion ebstracts -
1748 BERG, E. L. VAN DEN [Residential recreation for the
cldesly (55 years and older).] Verblijfsrecreame van ouderen
(55 jasr en ouder). Sociesl-Cultureel Kwartaaiberich (1979) 1(3)
7-36 [N]. tab, ref.] From Redoc 13, 1 80-1/7. (Abstract follows.)
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1757 NOLAN S.D., JR.; NOLAN, M.L. Variations in travel
behaviour and the cultural impact of tourism. Studies in Third
World Societies (1978) §,1-17 [En, 19 ref. RTA] Oregon State
University, USA. (Abstract follows.)

@ Library and information science abstracts
EaD472--USSR, Enisej 81/92
Library services for the peoples of the Far North of the USSR.
ESPonomareva. Unesco Journal of Information Science, Li-
brarianship and Archives Administration, 1 (4) Oct-Dec 79, 253-
255. 1 ref. (Abstract follows.)

EaD433--West Germany, Wuppertal 81/90

[Issue devoted to libraries of Wuppertal, West Germany].
DFW. 28 (Sonderheft) May 80, 11-56. illus. tables. refs. (Abs*ract
follows.)

EaD538—-Saudi Arabia, Hijaz. History 81/90
Public and private libraries in the Hijaz up to 1925. Abdul
Latif Ion Dohaish. Pakistgn Library Bulletin. 10 (1-2) Jan-Apr
79,17-25. 19 refs.
Based on the author’s 1974 PhD thesis for Leeds University.
History of education in the Hijaz up to 1925, comparative and
critical study. (Abstract follows.)

EaD433—West Germany. Frexch viewpoint. Study tours  81/89

Voyage d'étude en Allemagne Fédérale 17-30 juin 1979.
[Study tour in West Germany 17-30 June 1979.] Gérard Littler.
Bull. Biblioth. Fr., 25 (3) Mar 80, 93-102. 19 refs. (Abstract
follows.)

FsBba—Aims and objectives 81/107
The role of national libraries: a reassessment. Maurice B. Line.
Libri 30 (1) Mar 80. 1-16. 3 refs. bibliog. (Abstract follows.)

. Psychological abstracts
12470. Rosenthal, Barbara & Marx, Robert D, (Western Wash-

ington U) Modeling influences on the eating behavior of successful
and unsuccessful dicters and untreated normal weight individuals.
Addictive Behaviors, 1979, Vol 4(3),215-221. (Abstract follows.)

. 12471. Russ, Raymond C.; Gold, Joel A. & Stone, William F.
(U Marland, College Park) Attraction to a dissimilar stranger as a
function of level of effectance arousal. Journal of Experimental
Social Psychology, 1979(Sep), Vol 15(5), 481491, (Abstract fol-
lows.)

12466. Pluta, Tadeusz. (Higher Pedagogical School, Kielce,
Poland) [Egocentric and non-egocentric set in relation to social
adaptation in a student group.] (Polh)Psychologia Wychowaweza,
1977(Nov-Dec), Vol 20(5), 493-503. (Abstract follows.)

@ FPersonnel and training abstracts
Strategic Management Archetypes
J. G. Wissema + others in Strategic Management Journal (UK),
Jan/Mar 80: p. 37 (102 pages, charts, tables) (Abstract follows.)

AY




Ethical Behaviour in Planning for Meetings
V Lofft + T. Kelly in Successful Meetings (USA), May 80: p.9-
65 (4 pages) (Abstract follows.)

. Physics abstracis
7144 The contribution of structural disorder to diffuse phase
transitions in ferroelectrics. N.Setter. L.E.Cross (Materials Res.
Lab., Pennsylvania State Univ., University Park, PA, USA).
J. Mater. Sci. (GB), vol.15, n0.10, p.2478-82 (Oct. 1980). (Abs-
stract follows.)

7161 Some distinguishing feature. of crystallization of ZnSe.
A.1.Chemyshov (Tomsk State Univ., Tomsk, USSR).

Inorg. Mater, (USA), val.15, no.9. p.1323-5 (Sept. 1979). Trans-
lation of Izv. Akad. Nauk. SSSR Nec.g. Mater. vol.15, no.9,
p-1680-1 Sept. 1979). [received: June 1980] (Abstract follows.)

7185 The valence change of Fe in BaTiO, studies by Mossbauer
effect and gravimetry. H-J .Hagemann (Philips GmbH, Forschungs-
lab, Aachen. Aachen, Germany). A.Hero, U.Gonser.

Phys. Status Solidi A(Germany), vol.61, no.1, p.63-72 (16 Sept.
1980). (Abstract follows.)
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. Engincering index
080787 OIL WATER SEPARATORS (CITATIONS FROM THE
NTIS DATA BASE) (Abstract) Smith, Mona F (Ed) (NTIS,
Springfield, Va). N7TI1-Search NTIS/PS-78/1236/3ENS. Search
period covered. 1964-Dec 1978. Publ by NTIS, Springfield, Va.
Dec 1978. Available from NTIS 146 p.

‘ Rurgl recreation and tourism abstracts

1762 MANNING, F. E. Tourism and Bermuda’s black clubs: a
case of cultural revitalization. In Tourism. Passport to develop-
ment? Perspective on the social and cultural effects of tourism in
developing countries (Edited by E. de Kadt). New York, USA;
Oxford University Press for World Bank and UNESCO. (1979)
157-176 1SBN 0-19-520149-3 [En, 30 ref., RTA] (Abstract
follows.)

1754 UK. ENGLISH TOURIST BOARD Holiday intentions
survey 1980. London, UK. (1980) 8pp. [En. tab., LRTA)
(Abstract follows.)

1755 FAY, S. C.; WALKE, R. H. The composting option for
human waste in the backcountry. USDA Forest Service Research
Note, Northeastern Forest Experiment Station (1977) No. NE-
246, 3 pp. [En, 17 ref.) NE FES. USDA For. Serv., Durtham,
NH, USA. (Abstract follows.)

. Library and information science abstracts
Bz& —Selection. Library schools 81/88
Optimizing selection of library school students. Richard I.
Blue, James L. Divilbiss. Arlington, VA., Educational Resources
Information Center, 1977, 31p. ERIC report. ED-167 157.
(Abstract follows.)

FG—General treatment 81/108

Pariamentaty librarianship ir: ;he English-speaking world Philip
Laundy. London, Library Association, 1980, 154p. illus. refs.
bibliog; (ISBN 0-85365-731.9). (Abstract follows.)

Er(34)-Law libraries 81/100

Law librarianship. Adrian Blunt. London, Clive Bingley Ltd.,
K.GSaur 1980, 126p. bibliog. (Outlines of Modem Librarian-
ship).  (ISBN:Bingley 0-85157-299-5/Saur 0-89664-434-0).
(Abstract follows.)

EaD695—Jordan. Role in Universal Bibliographic Control 81/97
Litraries in Jordan: proposed applications of UBC and related
concepts for their future development. Omar Ahmed Moham-
med Hamshari. Loughborough, Loughborough University of
Technology, 1980. 237p. refs. bibliog. (Abstract follows.)
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@ PFysic abstracts
7160 Defect structures and growth mechanisms of long-chain nor-
mal alkanes. R.Boistelle (Univ. Aix-Marseille, Marseille, France).
In book: Qurrent topics in materials science, vol.4 E Kaldis [Ed.].
p413-80. Amsterdam, Netherlands: North-Holland (1980), viii
+56 pp. [0 444 85348 0] ($102.50) (Abstract follows.)

7152 Lanthanide oxides, structural anisotropy, physical and
mechanical properties. A.M.Lejus, R.Collongues (Ecole Nat.
Superieure de Chimie de Paris, Paris, France).

In book: Current topics in materials science. vol 4. E Kaldis [Ed.].
P481-577. Amsterdam, Netherlands: North-Holland (1980). viii
+56 pp. (0444 85348 0] ($102.50) (Abstract follows.)
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. Engineering index

080785 STUDY OF OIL/WATER SEPARATION IN CORRU-
GATED PLATE SEPARATORS. (Abstract) Jaisinghani, R.A.
(Nelson Ind. Inc. Stoughton, Wis): Sprenger, G.S. ASME Pap
n 79-ENAS-26 for Meet Jul 16-19 1979 8 p.

080786 EVALUATION OF POROUS-.PLUG LIQUID SEPAR-
ATORS FOR SPACE SUPERFLUID HELIUM SYSTEMS. (Ab-
stract) Petrac, D. (Calif Inst of Technol, JPL, Pasadena); Mason,
P.V. (Proc of the Int Cryog Eng Conf, 7th (ICEC 7), London,
Engl, Jul 4-7 1978 Publ by IPC Sci and Technol Press Ltd (Int
Cryog Eng Conf v 7), Guildford, Surrey, Engl, 1978 p 120-125.

080793 SURFACE REACTIONS BETWEEN TRIETHYLAMINE
AND FLY-ASHES IN ELECTROSTATIC PRECIPITATORS.
(Abstract) Collin, PJ. (CSIRO, Div of Process Technol, North
Ryde, NSW, Aust). Proc Int Clean Air Conf Brisbane, Aust May
15-19 1978 Publ by Ann Arbor Sci Publ, Ann Arbor, Mich,
1978 p 195-206.

080794 ELECTRICAL PERFORMANCE DIAGRAM FOR A
PILOT SCALE ELECTROSTATIC PRECIPITATOR. (Abstract)
McLean, KJ. (Univ of Wolongong, NSW, Aust); Kahane, R.B.
Proc Int Clean Air Conf Brisbane, Aust May 15-19 1978 Publ by
Ann Arbor Sci Publ, Ann Arbos, Mich, 1978 p 207-221.

. Library and information science abstracts

Er(5/6)D472—Science and technology libraries. USSR~ 81/101

The role of libraries in the satisfaction of information needs of
specialists. Reaction paper by M.S.Day, LK Kirpicheva. In: The
First Soviet-American Seminar: a summary Arlington, VA., Edu-
cational Resources Information Center, 1979, 55p. ERIC report.
ED-176 721. (Abstract follows.)
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Ex(63)AgDc—Agriculture libraries. Conferences. .
Intemational 81/104

International agricultural librarianship: continuity and change
proceedings of an international symposium held at the National
Agricultural Library, November 4, 1977. Alan Fusonie, Leila
Moran (eds). Westport, Connecticut, Greenwood Press, 1979,
127p. illus. refs. (ISBN 0-313-20640-6). (Abstract follows.)

@ Prysics abstracts

.7194 Recrystallization processes in SaTe thin films implanted
with the noble gas ions (Kr, Xe). MJalochowski, K.Mojejko,
K.Paprocki, M.Subotowicz. (Experimental Phys. Dept., Univ.
Marie Curie-Sklodowska, Lublin, Poland).

Radiat. Eff. (GB), vol49, no.1-3, p.17-21 (1980). [received:
Oct. 1980] (Proceedings of the Intemational Conference on lon
Beam Modification of Materials, Budapest, Hungary, 4-8 Sept
1978). (Abstract follows.)

7816 A new method of controllcd doping of alkali halide crystals
with Pb ions. K-J.Berg, F Frohlich (Dept. of Phys., Martin-Luther-
Univ,, Halle, Germany).

Acta. Phys. Acad. Sci. Hung. (Hungary ), vol 47, n0.1-3, p.117-23
(1979). [received: Sept. 1980] (Proceedings of the Second Hun-
garian Conference on Crystal Growth HCCG-2 with International
Participation. Matrafured. Hungary, 28-30 March 1979). (Abstract
follows.)

7195 Implanted and annealed alloys in physical metallurgy.
S.M Myers (Sandia Labs., Albuguerque. NM. USA).

Radiat. Eff. (GB), vol.49, no.1-3, p.95-105 (1980). [received:
Oct. 1980] (Proceedings of the Intemnational Conference on Ion
Beam Modification of Materials. Budapest, Hungary, 4-8 Sept.
1978). (Abstract follows.)
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