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1) Grogss National Products
2) Research and Development

3) Abstracting and Indexing
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3) Pierre Bayle
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1703  Monatsextracte (Leipzig).

1712 Deutsche Acta Eruditorum; oder, Geschichte der Gelehrten,
Welche den Gegenuwiirtigen Zustand der Literatur in Europa
Begreiffen (1712-39) Leipzig, Johann Friedrich Gleditsch
(1653-1716). ~

1749  Zuverlissige Nachrichten von dem Gegenwirtigen Zustande,
der Verinderung und dem Wachsthum der Wi
(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 Beytrige zu den
Chemischen Annalen (1785-99), and Neues Chymisches
Archiv (1784-91)
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1147 Universal Magazine of Knowledge and Pleasure (Londou,

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

1782 Ab.:?uudﬂrkfchmddcofﬂuTm(laldm.Decmbc
2 and 7).
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1756  Jowrnal Encyclopédigue ou Universel (Lidge, 1756-93) and
Année Littéraire (1754-90).

18 Sociétédacensdemmdel’nncepublishedbpmda
Journaux Frangais et Etrangers (Lidge, 1772-1815; 1817-18),
widz\lwﬁtleoft!n&mocacmaalmufw 1803-04

1780  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 Satans (1665-1792)
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1807  Neues Jahrbuch fiir Mineralogie, Geologie, und Paliontologie
(Stuttgart, 1630-1949) first envtled Taschenbuch fir dis
GMMW,MHMMM&NMEM
deckunge».
1816  Annales de Chimie et de Physique (1816-1813) superseded
Annales de Chimie (1780-83; 1708-1815).
1822 Laew Journal Reports (London, 1822-49).
1830  Berlin Acedemy published Phermaccutisches Centrel-Blatt

(Ldpdgandnedh.lm-Q).
1837 WMMIMM:ACMMMGI




1842

1843

1851

1856

1871

1878

1888
1889
1801

1893
1894

Nouvelles Annales de Mathématiques; Journal des Candidats
aux Ecoles Polytechnique et Normale (abstracts in 1842 and
1843)

Medical News and Library (1843-79) superseded the Ameri-
can Medical Intelligencer (1837-42).

Law Times Reports (London, 1843-1947).

Half-Yearly Abstract of the Medical Sciences: Being a Digest
ofBﬂtbhandewiﬂcn!alMedldMMdoftMProgrmof
Medicine and the Collateral Sciences (London, 1845-73)—
American edition (Philadelphia, 1845-73).

Die Fortschritte der Physik (Berlin; Brunswick, 1845-1918)
published by the Deutsche Gesellschaft

New York Times Index.

The British Annusl Absivact of Statistics (1840-53).
Chemisches Central-Blatt (1856-1908) superseded Chemisch-
Pharmaceutisches Central-Blatt (1850-55).

The Geological Society, London, issued Abstracts of the Pro-
ceedings (1856-1952).

The Jabrbuch iiber die Fortschritte der Mathematik (Berlin,
1868-1944).

Abstracts in the Journal of the Chemical Society, London

Beiblatter zu den Annalen der Physik (Halle; Leipzig, 1877-
1919).

Nippon Kagaku Soran (Chemical Abstracts of Japan).
Statistical Abstract of the United States.

The Engineering Index published by the Association of En-
gineering Societies.

Times Law Reports (London, 1884-1952).

The Linnean dociety of New York published Abstracts (1888-
1932).

The Association of Life Insurance Medical Directors, New
York, published Abstracts of Proceedings (1889-1940).

The Architectural Review (Boston, 1891-1910; 1912-21)
(abstracts included).

Reports in All the Courts (Loodon, 1893-95).

L’Année Psychclogique published by the Laboratoire de
Psychologie Physiologique de la Sorbonne
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1) Al1-Union 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 Counci] of sientific Unions Abstracting Board
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mens addition te the b dury layer. N rienl s are in ging agr with

enperiment.

Nemenciature pr = vierosity in reaction zome
» = demsity of melt
L st in visrasity relatiamehip fur the melt ox = demsity of material in reartion aome
¢s = wpockichoat of sbintios materinl ~ = jon density of g
AR = etivath of b X ¢. = Prandtlnumber of gas
A = gawamthelpy evaluated st v+ = shear siress
A = “Mdpwhwyhm s = shearstress on nonsblating wall
:. - M“ﬂ*ﬂiﬂlwm ¥ = blowiag factor
- 4
ke = chemical kinrtic rate corfficirnt
Ko = equilibrium constant introduction
h = mteol additinn to the Inmimiary laye
o Ay rmer dary layes H1E ahility of reinforesd plastics o withstand extremely
» = preesmry Mwlux!nrmtwidthumdemibhﬁ
oo = partial presre of cariun mexinhe use for re-cotry nose cones and rocket noszhex.  Fiberglas-
Po = wingnation premwre nhﬁwmdmeuﬂiemiuhnlmndmtimwm
¢ = beatfhx . mu-nlimdeltmdhutwm,wnwdublm,il-
» = heat fuxto ""'"‘;‘"""‘ surfae volve the raising W s destructively high temperature of caly s
® = rudbinss mesmared from ¢ thin surface fayer, whereas the bulk of the material suffers
- pome cone radim; alon ideal g conetant o th 1
T = temprerature within the melt 3 I lamage. s ation.! the the
T, = temperature of ablation material before heating n an carfier communication, nature of ablation
Ta = temperature within reartim 2ne was described qualitatively based om
T, = suriace temperature hlxnmdm;ndmminmdmmdmdm
u = velority along x direrting tosted specimens,  Thowe obhservations are used as the basis
w, - FMﬁlyiﬂlMﬂllW"“mth)‘" . mu.mmmm.e«uymmum.
wi = velcity at interfaon bhetwien nwlt xone and reaction Tt hax been found Mblcﬁlpmlieﬁﬂnoverlllabhﬂhnh.
. = ‘“‘_"yh'. . surlace temperature, and other ch isties of the actual
— "'l"“'. it at ""_,,"“"" interfare abiation process t0 CREOUARINE SCCUTACY.
s« = ahiation velocity
2 = distance from stagnation point mensured perpendicular Description of the Ablation Model
to the conterline

y = ch_:\dwllr-{r(an- X Figuml'nldilwno{themﬂyﬁulnmdelofm
« = activity oocfficient of chemical specis but with the thickness of the process zoncs greatly exagger-
5 = charactoristic ticknems of nickt o0 ated. Coordinates arc fixed in the surface 0 that undet
3z = thickmemolreactionsme = Meady-state sbistion conditions the material in all 2088
3y = M-.lﬂud(u-,deimdh_\ Fay. (13) moves 1 relative to the o y = 0 oo
:l - v'ﬂﬁl; at molt-rone, reartion-zone interface sponeds 10 & poeition on the outerline at the melt-layes, resc-
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tion-laver interface. sefore reaching the meit sone, the raw
Plastie first passes through a s0nc of heating; this is

Iy rapid pyrolysis into gases and solid residue.  The gassow
prninets flow through the porous solid dnd molten glase and

finally ane injected into the gas toundary layer. The solid
residue bs 1 mixture of glass and material, which
akio moves upward. 14 grad My bre molten and will
flow under shear of forces. aderable portion

i Y

ciﬂuwm&nﬁlwﬂlhnﬂyiﬁwwmw
itnmhmﬂm.auiﬂnbdkof&hlwmnmﬁl
maeit sowe whow thicknow is 8. The remainder of the mate-
rislnd\winmhmdmmmm-u-hh- In
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thix surface some then is chemical reaction between carboa
aned ginas, and shlitional gases are produced. There is
competition  between this inonganic reaction aml lateral
flow for the removal of material from this sone.

Prowesses conviderd in the analywis include 1) bonadary-
laver hent trander, 2) heat biocking due to mas injection
into the bowndary Iayer, 3) rechaction of shear due o mans
imjertion 10 the lowulary layer, 4) thermodynamic coupling
hetween stagnation prewore and cutolf Semperatare for:
carbun-ghtse fraction. 5) disappearance of material dee to
chemienl reaction. 6) flow in the reaction portion of the melt,
= flow in the nonrecting portion of the meit, 8) heat absorp-
tion due t0 chemical eaction, 9) heat transfer within the
condenses] phases, and 10) prrolyis of organie material.

Development of the Theory

When subjected to acrodynamic heat trander amd xhear
forees, a glassy material will form 3 flowing liquid layer.
Faerxy teansferned to the material is sbeorbed in the form
of hent capacity and latent heat of vaporisation (for that
fraction of the material which vaporises).  The ablativn e
for this type of process was treated by Bethe and Adams?
in s simplified though ingenious manner and by Sutton,? who

b egrated the g ing equats 1lidalgo,*
in extending Dethe and Adams’ treatment, points out that

rouiyy

for 1 Py and that any approxi-

mate method of integration sad appropriate simphfication of
the relevant equations have great practical importance. A
similar philosophy in adopted here, and it is found possible
tw obtain a set of ximul w algrbraic equations that
describe the ablati These equats arc found muitabh
for rapid solution by means of high-apeed digital computa-
tion,

The devek of the equations is preented aext. The
xystem is illustrated in Fig. 1.

Continuity Equations
For the melt sone at the stagnation region,
(2:0r)(ru) + r(de/Oy) = 0 m

Likewise, for the reaction layer at the stagnation n"i.on.
taking aceount of mass disappearance due to chemical
reaction,

(Q,dr)(ru) 4 r(drv/0y) +
(rka/pn) exp{—AE/RTx) = 0 (2)
Here the chemieal reaction is pictured as simply

Lonand reactant Ry
RASCNS D

The reaction is conidered irreverdble and governed by o
finst-order kinetic description

rate mass reacts/unit volume = kg exp(— AE/RTx) (3)

Inherent in Eq. (2) is the assumption that gases reach the
srface with no holdup in the liquid. The validity of this
rather erwde ion possibly i enk d by the exist
of a very thin reaction layer, the presence of which is borne
out by the substquent results. It is found that nearly all
wuterial entering the resction layer und tion, and
hence the accurate decription of flow in this layer may not
L critical.

©

Fsquation of Motion

'l‘he«putimdmtbaiuluviaomlwommuidly
symmeteie body with pressure gradient and has the same

AR
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Fig. 1 1Nagram of ahintion nwdel,

form for luth the melt e and the reaetion layer:
—{(0p Or) + (0. Oy)|xidn dy)| = O )

Althoungh thi= sopuation is rensonably vabid for the it
sone, its wafuliwess for diseribing flow” in the reaetion e
is impaird to an unkiown degrvee by the nonbomogeneity of
the flow. Nomethelss, it ix believed that wefol rowlts
will be obtained and that trmds will retanin unchanged.

Encrgy Equation

Thix rquation dkseribex the halanee ltween convective
teansport of enthalpy and thermal conduction of hent. 1t is
acimed that Interal comduction of heat i unimportant.
For a quad-one-dimensional system wheridi velority ay be
a function of y, there ix obitained i

r(QT.0y) = (k/pr))(O*T/09Y) (0]

No enengy vquation is regquired for the reaction zone if it is
assumced that the 3o ix isothermal at Ta, Wi senction tom-
o Thix ption, gl for & thin sone, i enhaneed
further siner, in skdition. the endothermie renction temds to

maintain eonctant temperatine; heiee thic assimption s
adopted.

Intcgration of Equations

It is found yurdble b intograte the foregoing cquations
by making some farther approxinations, and, as o resalt, he
partial differential cquations are converted 1o a xysten of
il algebmie snats )

The energy cquation (5) is integrated by considering v to
be constant throughout twe melt soue aml cqual 80 the ve-
locity #. st which xolid material moves Woward the reaction
sone,  With boundary conditions of T = Toat y = — w and
T = Taaty = 0, there resailts

(T = T/ (Tu = To) = expl(rapr, k)y) [0}
1ntogration of (4) gives an equat Iating local velocity
gradient to position in the meit layer:

#(Oun/dy) = p'y + C,

where p’ = Op/or. “Flu constant will be: determined by re-
quiring continuity of shear at the reaction-layer, melt-sone
interface, but firt the reaction-layer-integrated form of (4)
is required.  In this ciow g = ug amed s constant:

»u(On,Oy) = p'y + €
Aty = &2, v = px(Ou/0y), where 1 ix shenr at the wall and
will be evaluated from gax houndary-layer consilerations but.
is for present considered ax a “known.” Thix gives Cy =
(r — p'$a) and hence

#a(du/d) = p'y + (v — p'ba)




A secogul integration over y relatex velueity to position in the
reactionfayer:

o = W/ + (r= Py + G
Th.emtc.iwlh-hdbyn(ﬁul-"d'-o.ud
this gives

nan = (p'y*/2) + (r — p'ia)y + maw Y}

Setting y = 3a provides an exy for surface velocity
u, in terms of interface velocity w;:

u, = (rda/px) — (P'8a"/2un) + % @
Next the interfacial shear is eval  from (7):

#(Ou/OY)y—er = T — Pia
This determines C; to be ¢, = r — p'ba, and the melt equa-
tion becomes
2Oufoy) = p'y + (v — p'ha)
Thus the following integration is required:

[l T d MA-E ST M

To integrate Eq. (9), the viscosity-temperature
must be specified. Viecoeity of Fiberglas E, pyrex, and pre-
sumably many other glasser are described by the following
formula:

» = expl(e/T) — ¥]

mwhwmwmnvmum
wrface. Am imation is used to relate viscosity of
cooler matorial under the surface relative to the surface vis-
. The exact expression for relative viscosity is inde-

n/un = explal(l/T) — (1/TO}}
{klmtwmmhmmmimﬂormbeqmt
integration,

w/mn 2% (T/T) ™" (10

The suitability of the alternate form may be judged from
examining leading terms:

1 1 a T
¢ r‘“ﬁ)"‘r"r—.

S YL
T Ts 2 Ta
quﬁtymﬂhilduhi‘hetmdutemmnegligibk.
Thus, a criterion is that
2Tx/(Ta - T) > 1 (in)
which resulia from ratioing the first two terms in the log ex-
pansion; the ratio varies from infinity aty = O to about 2at
y=- —=- snd is judged acceptable. For small Ty, Eq. (6)
gives
T/Ta = exploasc,/kly = exply/és) (12)
where 8y measures the exteat of heat penetration into the
melt di a reduction in T/Ta of 1/¢ and will

o to
- be called the thermal thickness:
b = (k/oarcy) 13
From (12) snd (10), » simple equation results which relates
viscosity % position and implicitly allows for temperature
variation throughout the material:

exp(—ym/br) = exp(—y/b) 4

The viscosity-temperat esiondhin actuall
appropriate for Fiberglas and reads

» = expl(30,000/T) — 13}
where x is in poises and T is degrees Kelvin.
In Eq. (14), » = &/T (will be assigned an average vaku),
and § = ér/n appropristely is termed the Bouid thicknem
For materiaks of interest, n > 1, and the liquid thicknem is
thermal thickness. It will be seen that this inseres
that chemical reaction occurs in molten material; chemislly
induced rupture of solid ial therefore is not » factor.
Bquathn(’)mwhgw'iﬂlhm
of Fq. (14) to give an expression for velocity in the melt

-2 =)+
(=% () on

tmyh-mdmmiqﬁouuhuhkq.(lnd
mnﬁdmﬂwh-ﬂ. Equation (15) provides aa-

-

expression for w; by setting y = 0:

N

The prime § st i in ok

[i‘.--}[:%(wm an

In the near vicinity of a stagnation point, r = 2 80 that (17)
hecomes

S TR T
With the help of (15), the it intagral may be evalusted:
Jrovw= B () (5P Q) o0

Althongh this integral is of infinitesimal order for integra-
tion along the centerline, its ratio o z is a finite quantity:

Sl E- (L O

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

(287/02)p4 = 0 (382/02)y=0 = 0
These conditions should apply bly at a stagnati
pnintdutoﬁ\uymu\tyinvolved.

Combining (18-20) gives an equation relating velocity
» at which material flows into the reaction layer to system
parameters:

2 (Y _ a7 (BY 4 220 (B
n—l.-d".(”) 2“.(”) + 2 p. (-) (21)
ltmlybenotdlht,forh-o,u&ndumhlﬂq.(ll)gf

Bethe and Adams,? their “fundamental” equation. In this
devehplmtwi y to elimi tion of v,




AL S s

inzoveryat r= 0
e L R - ) -

Tiw integration imit r = 0 at y = 5z implies wo surfaee
vaporisation effeetn. It does wot, however, prechule gax
injection into the gas boundary layer. In fact, injection of
iwrgans jon product gases and rewia pyrolysis gases
will Ie included in this model. The former are produced
within the reaction some volums, whereas the latier are pro-
Jdnewsl within the underlying solid material. llence, neither
wianikd resnlt in & Bmite velocity v for the melt at y = Ja.
Using Eq. (7) to substitute for u in (22) given, after somw
for

ralenlstivns and with we of (16) for w;, an exprewdon for r,
which is independest of Eq. (21):
- P ("_-_’_‘-) — 3. (‘_r)'
r froe + P &? s ‘n' » +
2 e — e Ty e AE
vt dalv’ — p"da) I . RT» (23

Fliminating #; between (23) and (21) provides the following
rquation fore.:

e[ )26

s 2]

ke [ AE
w TR @

Agtin, this sduees to (14) of Bethe and Adama? for §e = 0
and e, = 0. Asit stamds, Eq. (24) is effectively  relationship
between r., bx, and T, and thue two additional relationship«
are needed in onder to set the complete solution.  One of the
wkditionn) relationshipe results from an overall heat balance
applied to the xystem boumded by & small surface area of the
rection zone at the stagnation point and having 3z thick-
: With the temperature base of enthalpy reckoned at
T w terms result from lateral convection of fAuid (all at
Tii o from vapor removal (all at T'a), w0 that heat added to
the surface from the houndary layer, ¢, equals heat absorbed
by reaction plus heat conducted out into the melt sone:

§ = vasco\Tn = To) + b2 kn exp{— &K/RTa) 8l (25)

Use of ra in Eq. (25) involves sume approximation. since
uot all the underlying melt that hecomes ablated is heated
10 T, The adequacy of this approximats be evaluated

P Y L P Y T O Y T T oy T O L LT T

0
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Fig. 2 Fauitibria in resctions between siticn snd carben.

only has been assumed, and it i in the proof of this amertion
that the other required equation is to be found.
Three reactions of carhon with silica appear to be of powible

Siy + IC—SIC  + 200 (Z)
Si0; + 2C—=8i(h +200 (28)
R0y + C == §i0 (9) + CO (29)

Al three are heterogencous reactions, and ench  produces
gaacous CO as 3 pewduct.  The thermadynamic equilibrium
relationship between temperature of the sy<dem and pres-
sure oxerted by reaction products is shown in Fig. 2, which
was prepansd from information presented by Chipaan® and
Kubaschewski’ For the rapid reaction required in an
ablation pricexs, the gaseous reaction procducts must cscape
by exerting 8 pres<ure greater than that of the environment.
In the case being deled, the | of the envi

correspoids to the stagnation pressure, which is sssumed to
be the pressure in the melt.  Consider the history of a particle
of glasxy matter advancing toward the surface. 1t starts in
a conl initial ktate and, as it moves, acyquines & progrossively
higher temperature.  Eventually it will reach the reaction

can
by e of the temperature profile nearly valid in the material
that previeudy was given as Eq. (12)-

T = Taexply/8) = Tuexply/ad)

where § is the liquid thickness and appeared in Eq. (14).
The temperature drop AT across the liquid layer is theref

1 , since at some point along its path the tempera-

ture will be just sufficient for reaction to generate & pressure

equal to that of the surroundings. Referenee o Fig. 2

shows that reaction (27) is potentially capable of producing

the highest pressures of the three resctions considercd over

the large range of temperatures from 1400°C, below which
tion (29)

AT = Tafl — exp{~(1/m}] (26)

Recalling that explr) = | + 2 + (z/2) + ... and noting
that » is « large number, about 18, it i acen that AT =
Te’s. Since the material moves up with velocity vo to
wmperature Talt ~ (1/8)] & }4 T» hefore approciable
melting and latersl flow oceur, it is conchided that use of ro
leadks to only a fow percent error.

Chemical Relationship
u‘l‘:qlutiom (25) and (24) supply two rellwu:iupl in the

(29) p ially would control, up to cirea 2000°C,
where reaction (28) potentially would control. These limits
are obtained from noting intemsections of lines on the plot
which define highest attainable presure level.  Since it is
anticipated that the 1400° to 2000°C temperature range will
inchule the value of the predicted surface temyp it i
reaction (27) that is acsuumed to control.

Although theae reactions potentially ane capable of pro-
cveding at the thermadynamic conditions just described, there
i the matter of mtes to consider.  Accordingly, experiments
were conducted to determine the speed wi thee reactions,
and these were deseribed in Ref. 1. It was found that rates
m.mﬁintﬂnmmmdinmt,ﬂwum

ts were

Tt unknowns T's, oy, and 8z, 'and clearly
shipmust be found. So far the existence of the reaction layer

£

oxp ducted in vacus. 1t should be noted
that these experiments in do not ily
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the rate of naetion &) in which silicon carbide forms. At
pressitses of & few microms, ﬂrmmdymmudnumtlimt
any of the reactions, cven at 1300°C, ax i cvident from Fig.
2. However, as has been poisted out by Fulton and Chip-
man,' the glow step s yprohably rither the bresking of the
N0 bumds or the slow removal of oxygen by carbon at the
interface.  Hoth these e aficet the rate of appearance of
-tarbnn -nmvndr in all three reactions almost equally.  The
fi 1 the ad v of a first.
omder hmhru expresion {ave I'.q (€31} and provided nu-
merical values for the comtants by and AE given lnter.

For the purposes of this asalyyas, then, all the available
evidenee support< the eomtention that seaction (27) & con-
trolling.  This ix not o ray that the other reactions do not
sccur in hotter aones but & interpreted o mean that the
sharply defined intorface hetweoen rescting and nonreacting
portions of e melt woukl exist as shown s Fig. J and that it

ds to an interface of uniform tem) T The
mmthhm-
K. = anc ocor/ amusace 30)

where owo, asio, A ac are activity cocflichents mnl an

asumed equal to unity for thene condeneed materials,  The

cu-equ-hmn-hlmmmhmhm:-ngmlw
leﬂﬁ:m K. is a function only of
perature, and its d may he written as

§ YooK, = A = (B/Ta) = logupeo @1

‘l‘hmuudﬁumdmrumudum
whereas 2B is the cathalpy change for

It K ROSENSWEIG AND N, BEECHER
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point.  The pressun: distrilation is asumed Newtonian:
P = nll — (2R

By application of Bermoulli’s cquation 40 o stresmling ot

the otiter odge of the boundary layer, (3) yickds the m'-

ing expresaion for the rate of change of tangential component
of gas vehoeity along the direetion of the surface;

lu. ! ( p.)" a®

The satwe equation for presure didithution, (34), aleo s
st 40 cvaluate p%0) for use in previons cqiations gives in
thw forvegoing.

To aecount for mass in aml its attendant effect
on heat tranxfer amd shear strew, the simple correlation
previonsty useld by Hothe and Achms? is adopted :

¥ =1 = 0BTV MA ~ A/ (¢ ]

where § nepnsents the fractional anwmst of heal or of shear
stress dmpand on nonablative sondigions which remaing we-
blockedd with mass wddition.  This squation stntes that the
actual mte al which heat ix bloked b o definite fraction of
the rate at which enthalpy wotihd e store] withia the ia-
jeeted maxs in hringing the injeeted maxs from surface to the
freestream comdition.  Thus,

)

e =r/T=¥ @

The quantity s appearing in Fe. (38) is the rate of mam
ddition per unit surface area and ix 8 function of the sbls-

hoth in the standard ststes. Thenuunulvnhno‘the
constanisare A = 8.71 and B = 15,100 when Tz is in degrves
Kelvin. The form of the equati the ical value
of the constants follow from Fig. 2. Thux, when tempera-
ture distribution in the ablater ix knuwn, the depth at which
reaction starts therchy s cstablished, and this is the addi-
tional required relationhip that ic needed,

Acrodynamic Relationships

Up to this point, heat input and shear and pressure foree
distribution have been amumed to be known quantities,
They may, in fact, be evaluated from some well-known cor-
relations such as thove die to Fay, Rickdell, and Kemp® which

are adapted now :
Heat Transfer
- °~7[("‘)"f e @2
Shons Strem
ro = WIS oo @)

Mg. 3 Effoct of vincenity an ablation rate.

tion material.  For reinforced plastics thne are two scparste
sourres of gasex thut determine #. W, the ratio of molecular
weight of air to average mokeenlar weight of injeeted species,
is determined similarly.  The two swires are pyrolysis gas,
which is formed by thermal degradagion of polymer a6 rele-
tively low tempersture, and inongenie rowtion gas formed
in the molten resction zone. The perolysic gas is produced
within the material at a cll'pth greater Uam the liguid thick-
new. Al the materiak moving wp with velority ro undergo
pyrolysix.  This materind viekls 1152 by weight pyrolysis gas,
and the gax has moleeular weiht of 850 14t e percentage
weight be ropresented by i avd the molernlar weight by
)

The inongnic reaction gas is assad o be an equimolar
mixture of 5i{) and CO roresponding o stoichiometric
combination of K and (C in seprimalar anvamts, and thae
it hav o molecular weight of 36, Actually. 1 typical material
has shout 30% of it original weight in exceess glase, It was
not felt important to inchude thix fuct in this dese npuol for
two reasons,  First, the model wonki become unwicldy, since
reaction rates would brecome d'-|mk-nt on concentration
and not merely on temperature as is now the rase.  Second,

Y I behavior, ponding to lwed ablation rate,
Is to a stoichiometric mixture, xinee then the
mMu«-ofohnmnlh-at mnksurfllumwbhekm‘

s attained.
In view of the preceding dizcussion, the
ax follows:

W = Sa ke oxp(— AE/RTR) + (v, 100)rop
The nverage molecular weight W W is

1o AR
F TS [m ba ke “"(' n‘ri) +

pression for s is

(38)

Thus the quantity M/ appearing in k. (36) is evaluated as
follows:

M = /MW

1Ay
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anable w s perent by weight of volitilized plastie

Computer Program

Numerieal computations were done with the akl of a high-
speved dliggitad computer. Briefly, the procedune was as fol-
fows. A point in the reentey trjectory is specified, and this
Jdetermines  aendynamie  eonditions  inchading  stagnation
pressare. From Llnm‘hw!‘u of the stagnation pr~ane, the

tion zone temperatune i comgutedd from Fay. (31). A
caine of ro is guesed in (23) i start the solution; this allows
Se to lwe computed and ala leaves ome additional equation,

24, o verify the guess. Convergenee te five xgnificant
Jigits was obtained by a seiterative process. In the reatits
presented below, & was et equal to sero, but Saitr w's ane
Dasndlead jrast a= aeadily .

1w culeslated reslt for surface emperature wim evalinted
by a perturbation technique amd furniched & o for the
\-:lnht\ uf Lhr thermal m hrer Mmph- The
exaet rel for in the th
laver even for the smmlr cove when o gas s evolved and y
diveetion veloeity is constant is not obtainahle in analytical
jrn. llence, an appruximation technique was cployed
Iy axwuming a form for the temperature profile.  This pro-
file is forced to satiafy certain boundary conditions, and %o
a4 reasonable prediction may be expected for the resultant
deacription of the overall process.  For ximplicity, let the
profile be assumed paraholic in shape:

T=C+Cy+Co (40)

whene y has its previous meaning and denotes distance from
the reaction-layer, melt-layer interface.  Pasitive y is meas-
wred in the disvetion of the gas boundary layer, and material
comes up from minus infinity. Aty = 0, T = Ta = G,
wiwre Tg i determined from (31). Al at y = 0, the xlope
mast be such that heat comducted out of the reaction layer
equals heat supplied t the melt layer, or

HOT Oy)y-e = ropc,(Ta = Tl )

sikewise, at the front surface, FOT oy),-an = ¢, where ¢
= the net hest input from the bowsdary iayes.  Tins then
disermines, in Fap. (40),

9= — ropcs(Ta — To)

L TC .
Com S0 (Te =T (b3 D

b temperature profile beeoten

- Y NS AENNRE Y B

- 1'.) o’ [2:\'6.(7. = A u,a.] v un

The surface temperature T, corresponds oy = da:
T, ~ Tu) 1da

- = 4
T “satadaT W
Equation (43) was used to obtain a secomd estimate of sur-
face temperature T, and 8 comparion of T, and Te was
made for all cases ran.  The reaction layer was dw-yu thm,
ard 7, never differed by more than 6% from T (

ABLATION OF FIBERGL AN LIN I 0 1 6 thnsiian e ole
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Fig. 3 Efret of nune cune radiss on ablatisag pnte.

The reference caleulation was made with v ', abae-
pherie. amd physieal pamnwtess typienat of an TRBM miwike
re-entry.  Sonw of thew parameters are s follows:

M = 14088

A 075

035 calg °K?

(0.208 Tx — 300) calg '
1.997 éal-mol K~
02,000 calumal -*

3.0 X 10%g-con2anc™
» 225 gem?

(k/ o2 0.0076 cmtuac !

» [

al 1490 enlg ™

T, - S40°K

\II results are mnkg:mbm

corresponding
the reference cane. reference case results include the
fnllmnngvllw

T, = 1922°K

Ta = 1920°K

q = 678calem teec™!
¥ = 0860

da = 0000237 cm

§r = 0.245em

Spevification of surface value of viseaity is of prime im-
portance, and this wax accomplished.  The parameter » only
spoeifiex visensithes of cooler portions of the melt relative
to the surface value, Figure 3 indicates 3 mild dependence
of ablation rate on the numerical value of 5. Since » is not
truly » constant [swe Fq. (14)], awumption of an average
value results in roughly 2 5% i maccnmy, as may be inferred
from the graph and from knowledge of temperature within
the material. Heat of ablation /., is defined in the usual
manner as the heat transfer rate to a nonablating surface
at the same temperature divided by the mass rate of material
ablation, where hoth are baned on & unit ares of surface.

anureOdmstwmnflhlnmnhmmm
radius. As one woukl expect, the smaller radius nose
ablates faster, this being caused by the overwhelming effect
of increased heat flux, as Eq. (32) would indicste.

ﬁ;umsshmdrmdnbhumnkmhm

A,
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e

I than 19), nmi henee the ithermal asaunption is a
hegitimate one.

General Nature of Solutions

Sote feel for the genersl response of the xystem was ob-
tuiind by dvefining a reference st of conditions and then ex-
horing perturbations of the slution in regponse to change in
oar independent parameter at a time.  The results serve alvo
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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

City of Birmingham Polytechnic

An examination of the work of Consumer Advice Centres and of the in tion souvces
and suppors activities thas public libravies can sffer. CAC’s bave dealt with pre-shopping
advice, education on consumers’ rights and complaints abost goods and services, advising
the client and often ebraining expers assessments. They bave drawn on a wide range of
information sources inclnding case records, trade literatsre, contact files and external links.
The recent closave of many CAC'’s bas sevisusly affected the availability of comsumer
information and advice. Public libraries can make many kinds of information soxrces
mere widely available, both to the public and 1o the agencies now supplying consumer
information and advice. Libraries can co-sperate closely with advice agencies throagh local
co-ordinating committees, shaved premises, joint publicity, referral and the iharing of
professional expertise. :

latroduction
THE PROVISION OF consumer advice is undergoing a transformation. During the
early 1970s Consumer Advice Centres were established as the primary specialist
agencies dealing with consumer advice. Such Centres were established by many local
suthorities. 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 Scandards Departments and financed partly
by government and party by the local authority. Others were controlled by Eaviron-
mental Health Departments, Citizens Advice Bureaux and the Consumers Association.
The funding available t0 CACs has been drastically cut in the latest round of
government expendicure cuts, and many CACs closed during the lacter 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 2 consumer advice role. Octher agencies may also find it necessary to direct 2
more concerted effort towards consumer affairs. The effect of removing the specialist
agencies and tackling consumer peoblems within a generalist agency such as CAB is
yet to be experienced. What role can public librasies play in consumer information
and advice? The authors have recentdy completed a consultancy project for the West
Midlands Project Co-ordinating Commitctee 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 settings, work loads and staffing arrangements were visited.
In addition the team visited many CAB and certain ocher 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 Centres: 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 wotk. A common definition is that consumer work relates to any
situation involving a transaction between a trader or retailer and a customer. In its
broadest sense then, consumer work embraces housing, insurance, credit and retail
trade cransactions. If other agencies are available in any area 0 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, fueniture, 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 pre-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
promoting 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 usually 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 librasies. Some CACs prepare
price surveys of the prices in shops in their locality.

The bulk of the workioad of CACs stems from complaints and enquiries. Such
enquiries may span the entire range of consumer problems, but primary problem areas
are secondhand cars, fumiture, shoes, mail order goods, credit refusal and delivery
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dehys&chasecommuwithadeuiledmwkhdncanphmmor
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client. Advisers will communicate with traders, take the case to the County Court, and
petform any other procedures o 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 berween 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.

Cossumer 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 consumet 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
Contains copies of legislation, codes of practice, leaflets copies of periodical articles,
standards, etc. from government and local government spartments, trade associations,
smanufacturers and public utilities. In CAB-run CA’ , the consumer information file
may be integrated with material received from ce. .al NACAB information services.

CACidsohnveasnuﬂnfemxecolkctionofpeﬁodkdsmdhﬂeﬁns.booksmd
directories, and pamphilers. An im component of this collection are the segvices
pmvidedbydnConsumAssociuimAdvkeCemnSetvkingUnh.Mfaﬂinw
tvogrwp:tsemnlhformuionmicemd:mtketinfmionnwice.m

‘ information service package includes: Directory of Consumer Inforstation Searces,
"ACSU News Ballesin, Which? magazines, Daily Consumer News, Information Sheets, and
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access to CA advice via Holine. The Market Information Service combines: Hotline,
the Directory of Markes Information, and the Directory of Mansfacizrers. In addition
documents are acquired from a variety of other sources, although nox always in a
systematic way. Bulletins (such as Clapham Omnibas, LAG Badletin,) are acquired and
used for updating. Periodicals are used by both staff and enquirers to cover new
product knowledge e.g. Good Howsekeeping, or new legal practices e.g. New Law
_Jowrnal. 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 vasiety of agencies, including the Office of Fair
Trading, Gas Boards, and manufacturers, are acquired and kept on-fle 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 attempt to give as much
support as possible with information back-up.

Public libraries and the provision of consumer information

Wich the closure of many of the CACs, public libraries will need to reassess their
existing provision of consumer information sources and theic 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 inforination 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 prcmises
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 concemed with the assessment
of products and is important if consumers are to make informed buying decisions.
The Consumers Association magazines—Which? Motoring Which?, Money Which?,
Handyman Which? and Holiday Which?—are all valuable for theit advice on what to
look for when buying paricular products and their direct comparisons of what is
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available. Many libraries aiso take periodicals like Good Housekeeping, Motor and Hi-
Fi News, which have details 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 10 bay, sell and move hoase, The Buyer’s
Right, Cemsral Heating and Catting your cost of living. The Office of Faic Trading's
useful series of pamphlets For yoar protection 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 diseribution 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 or The A to Z of shopping by post 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 artention must also be paid to statutory instruments.
Among the basic legal textbooks, those on contract law as well as more specifically
consumer legislation 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 libraries of any size. Where information is required in more
derail or on less reputable firms and recently registered companies, only the larger
pablic business information libraries are likely to be able to heip. 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 already 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 valve. This information may be collected solely by the library or in
cooperation with other local sources—as with the several volumes of the Coanty
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 govemnment officers and councillors, including regular current
awareness bulletins drawing atrention 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 govemment 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 departments,
local advice services, etc.

While few libraries have the detailed product information, including manufacturers’
licerature and material from trade associations and other bodies provided by most
CACs, they do normally have more consumer information sources than the other
agencies involved in this work. Such information is 2 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 not 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
Jocal 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 referral work, and reveals any local gaps
in provision. Such cooperation is in action in boch urban and rural areas, usually
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 rural 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, a number of
sharing arrangements exist, as in Cambridgeshire and Suffolk, which allow easier
access to the libeary’s resources for consumer information. Such sharing has its
peoblems 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 libearies 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 considerable 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 source, 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 Consumer 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 benefic from
peofessional advice on the organisation of theic 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 that libraries and other external
information sources 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 libraries 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 car also be vaiuable 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
Swandards 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
lisison 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 promoxe the necessary cooperation. This involvement is

to be cost-effective in increasing the exploitation of existing library resources
and in avoiding duplication of local services and resources.

Libraries and consemer advice: options and issues
So far the more traditionsl library functions of information provision, support and
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referral have been examined. A topical question is the extent to which libeaties 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 CAGs,

there may be scope for libraries to engage in advice provision in this area. There are

—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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@ 1 Informative abstract — ‘An examination of the work of Consumer
Advice Centres and of the information sources and suppost activities
that public libraries can offer. CAC's have dealt ith pre-shopping
advice, education on consumers’ rights and complaints about goods and
services, advising the client and often obtaining expert assessments.
They have drawn on a wide range of information sources including case
records, trade literature, contact fil»s and external links, The recent
closure of many CAC’s has seriously affected the availability of con-
sumer information and advice. Public libraries can make many kinds of
information sources more widely available, both to the public and to
the agencies now supplying consumer information an< advice. Libraries
can cooperate closely with advice agencies through local coordinating
committees, shared premises, joint publicity, referral and the sharing of
professional expertise.’

@ 2 Indicative abstract — ‘The work of Consumer Advice Centres is
examined. The information sources used to support this work are
reviewed. The recent closure of many CAC’s has seriously affected
the availability of consumer information and advice. The contributioa
that public libraries can make in enhancing the availability cf consumer
information and advice both to the public and other agencies involved
in consumer information and advice, is discussed.’

® 3 Extract — ‘With the closure of many CAC’s, 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 services in the community.’

® 4 Indicative-informative abstract — ‘The work of Consumer Advice
Centres and the information sources used to support this work are
reviewed. The recent closure of many Consumer Advice Centres has
seriouslv affected the availability of consumer information and advice.
Public libraries can make many kinds of information sources more
widely available, both to the public and to the agencies new supplying
consumer information and advice. Libraries can cooperate closely with
advice agencies through local coordinating committees, shared premises,
joint publicity, referral and the sharing of professional expertise.’
® 5 Short abstract — ‘An examination of the work of Consumer Advice
Centres and of the information sources and support activities that public
libraries can offer in the field of consumer information and advice.”

@® 6 Keywords — ‘Consumer information; Consumer Adyvice Centres;
information sources; advice agencies; public librarie- - local coordinating
committees.’
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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
v1S4n1Augl 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 a 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 168-178.

@ Ruwral recreation and tourisn abstracts
1748 BERG, E. L. VAN DEN [Residential recreation for the
elderly (55 years and older).] Verblijfsrecreame van ouderen
(55 jaxr en ouder). Sociaal-Cultureel Kwartaalberich (1979) 1(3)
7-36 [N]. tab, ref.) From Redoc 13, 1 80-1/7. (Abstract follows.)
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1757 NOLAN SD., JR.; NOLAN, M.L. Variations in travel
behaviour and the cultural impact of tourism. Studies in Third
World Societies (1978) S,1-17 [En, 19 ref. RTA] Oregon State
University, USA. (Abstract follows.)

@ Library and information science abstracts
EaD472-USSR, Enisej 8192
Library services for the peoples of the Far North of the USSR.
ESPonomareva. Unesco Journal of Information Science, Li

brarianship and Archives Admini: tion, 1 (4) Oct-Dec 79, 253-
255. 1 ref. (Abstract follows.)
EaD433-West Genmany, Wuppertal 81/90

[Issue devoted to libraries of Wuppertsl, 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 Ton 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 che Hijaz up to 1925, comparative and
critical study. (Abstract follows.)

EaD433—West Germany. Frex:ch 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.)

@ Puchological abstracts
12470. Rosenthal, Barbara & Marx, Robert D. (Western Wash.
ington U) Modeling influences on the eating behavior of successful
and unsuccessful dieters 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 2 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.] (Poih)Psychologia Wychowaweza,
1977(Nov-Dec), Vol 20(5), 493-503. (Abstract follows.)

@ Personnel and training abstracts
Strategic Mansgement Archetypes
J. G. Wissema + others in Strategic Management Journal (UK),
Jan/Mar 80: p. 37 (10Y/2pages, charts, tables) (Abstract follows.)

AY




Ethical Behavious 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.
AJ1.Chemyshov (Tomsk State Univ., Tomsk, USSR).

Inorg. Mater. (USA), vol.15, no.9. p-1323.5 (Sept. 1979). Trans-
lation of Jzv. Akad. Nauk. SSSR Ne..g. Mater. vol15, no9,
p.1680-1 Sept. 1979). [received: June 1980} (Abstract follows.)

7185 The valence change of Fe in BaTiO, studies by Mossbaver
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). NTI-Search NTIS/PS-78/1236/3ENS. Search
period covered. 1964-Dec 1978. Publ by NTIS, Springfield, Va.
Dec 1978. Available from NTIS 146 p.

‘ Rural recreation and sourism abstracts

1762 MANNING, F.E. Tousism snd 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 ISBN 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., Durham,
NH, USA. (Abstract follows.)

@ Library and information science abstracts
Bz8.—Selection. Library schools 81/88
Optimizing selection of library school students. Richard 1.
Blue, James L. Divilbiss. Arlington, VA., Educational Resources
Information Center, 1977, 31p. ERIC report. ED-167 157.
(Abstract follows.)

FG—General treatment 81/108

Parliamentary librariauship in the 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 Lid.,
K.GSaur 1980, 126p. bibliog. (Outlines of Modemn Librarian-
ship).  (ISBN:Bingley 0-85157-299-5/Saur  0-89664-434-0).
(Abstract follows.)

EaD695—Jordan. Role in Universal Bibliographic Control 81 had
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.)

AO




. PRysic abstracts
7160 Defect structures snd growth mechanisms of long-chain nor-
mal alkanes. R.Boistelle (Univ. Aix-Marseille, Marseille, France).
In book: Current topics in materials science, vol.4 E Kaldis {Ed.).
p.413-80. Amsterdam, Netherlands: North-Holland (1980), viii
456 pp. [0 444 85348 0] ($102.50) (Abstract follows.)

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

In book: Cwrrent topics in materials science. vol.4. EXaldis [Ed.].
p481-577. Amsterdam, Netherlands: North-Holland (1980). vili
+56 pp. [0 444 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, GS. ASME Pup
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 Arbus, Mich, 1978 p 207-221.

' Library and information science abstracts
Ex(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 Adington, 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.
International 81/104

International agriculturs! 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.)

@ Physics abstracts

.7194 Recrystallization processes in SaTe thin films implanted
with the noble gas jons (Kr, Xe). M.Jalochowski, 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 International Conference on lon
Beam Modification of Materials, Budapest, Hungary, 4-8 Sept
1978). (Abstract follows.)

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

Acta. Phys. Aced. Sci. Hurg. (Hungary ), vol 47, no.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., Albuquerque. NM. USA).

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