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REVIEWED BY J. F. B O O K E R 1 

I t h a s been some yea r s since a n y textbook h a s been able to 
m a k e cu r ren t research ac t iv i ty a n d l i t e ra tu re in fluid film bear-
ings intelligible to t h e general prac t ic ing engineer or s t ude n t . 
Design of Film Bearings is an ap t ly n a m e d a n d ve ry wor thwhi le 
assau l t on t h a t goal. 

T h e au tho r , Professor of Mechan ica l Engineer ing a t the 
Universi t} ' of Pennsy lvan ia , no tes in his P re face t h a t t he p resen t 
vo lume is based 011 course notes f r o m m a n y years of t each ing 
a n d " h a s a dua l ob jec t ive : to provide guides for t he prac t ic ing 
engineer engaged in t he design of film bear ings and to serve as a 
t ex tbook for college or un ivers i ty s t u d e n t s in engineering de-
s ign ." T h o u g h two such di f ferent audiences of necessi ty h a v e 
conflicting r equ i r emen t s which 110 single book can m e e t com-
pletely, this seems a ba lanced effort , pe rhaps favor ing t he 
s t u d e n t . Teache r s will be in teres ted b y t he pre face exposi-
t ion of t he a u t h o r ' s ph i losophy of engineering design educa-
tion, which m i g h t be bes t character ized as "appl ica t ion of ap-
plied mechan ics . " Pa r t i cu la r ly in te res t ing a re t h e changes in 
engineering educa t ion reflected in two preface versions, t he first 
w r i t t e n eleven yea r s ago to accompany t h e original class notes . 

T h e t ex t itself consists of some 36 sect ions grouped wi th in four 
m a i n p a r t s : Founda t ions , S l ider -Pad Bear ing, J o u r n a l Bearing, 
a n d Compress ib le-Fluid Bear ings . P a r t One is l imi ted to some 
in t roduc to ry r e m a r k s a n d a s u m m a r y of re levan t m a t e r i a l f r o m 
fluid mechanics a n d rheology. P a r t s T w o and Three , which 
t ake u p 80 pe rcen t of th is book, conta in t he m e a t of t h e a u t h o r ' s 
s u b j e c t m a t t e r — t h e deve lopment a n d appl ica t ion of t he in-
compressible-fi lm Reyno lds equa t ion to a r ep resen ta t ive v a r i e t y 
of self-act ing t h r u s t a n d journa l bear ing problems. P a r t F o u r 
provides a ve ry shor t (20 pp . ) paral le l t r e a t m e n t for compressible 
films, largely confined to numer ica l resul ts . 

A few s o m e w h a t unconven t iona l f ea tu re s of t h e t r e a t m e n t 
(besides t h e spelling of Reynolds ' given n a m e ) should be men-
t ioned. T h e Reyno lds equa t ion is t r e a t e d via a n a n n o t a t e d re-
p roduc t ion of Reyno lds ' original der iva t ion ( in m o d e r n no ta t ion) , 
a commendab le t ac t i c likely to instill in t h e s t u d e n t some ap-
prec ia t ion of t h e genera l i ty and diff iculty of t he original work. 
T h e discussion is excellent, no t ing each s impl i fy ing a s sumpt ion 
a n d t h e necessi ty (or lack) thereof . I m p o r t a n t m a t t e r s o f t en 
overlooked elsewhere include t he possibi l i ty of non iner t i a l re-
ference f r a m e s as well as t he difference be tween re la t ive normal 
veloci ty a n d t h e pa r t i a l t ime der iva t ive of film th ickness—a 
common source of publ i shed error a n d a m a t t e r u p o n which 
Reyno lds himself w a s a n y t h i n g b u t clear. U n f o r t u n a t e l y , t he 
a u t h o r omi t s t he excellent veloci ty profile sketches offered in the 
original work to explain t he basic mechan i sm(s ) of film lubrica-
t ion. I n fac t , t h e book in general is s o m e w h a t lacking in such 
"plaus ibi l i ty a r g u m e n t s , " a fac tor which m a y limit i ts usefulness 
for se l f -s tudy. 
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T h e mode rn "des ign" o r ien ta t ion of the a u t h o r is shown bj r t h e 
f ac t t h a t a digi ta l compu te r solut ion (by finite differences) follows 
immedia te ly t he der iva t ion of t he Reynolds equat ion , wi th t he 
usual one-dimensional closed-form solut ions p u t off un t i l la ter . 
T h e tex t t r e a t m e n t includes some t en pages on machine- language 
computa t ions , while a n Append ix (of a p p a r e n t l y la ter v in t age ) 
on F O R T R A N imp lemen ta t i on of the same problem requires 
onl j ' a page or two. T h e l a t t e r would p robab ly be more useful 
in selling the novice on the ve ry considerable va lue of t he com-
p u t e r in such appl ica t ions . 

A few re la t ively u n i m p o r t a n t f ea tu res of the t r e a t m e n t bo the red 
th is pa r t i cu la r reviewer, a s for example t he use of t he symbol n 
for eccent r ic i ty ra t io (except in P a r t F o u r ) a n d a t r e a t m e n t of 
" f in i teness" (end- leakage) wh ich seems overly dependen t on a 
mul t ip l ic i ty of "end- leakage correct ion f ac to r s " ( an emphas is 
a p p a r e n t l y acknowledged b y t he foo tno t e on p. 151). 

An u n u s u a l f e a t u r e for such a book is a n excellent a n d qu i t e 
deta i led accoun t of t he journa l s t ab i l i ty problem, based largely 
on t he publ i shed work of R e d d i a n d T r u m p l e r . 

T h e r e is also a welcome sect ion 011 bear ing film "cav i t a t i on , " 
careful ly dis t inguishing it f rom t h e damage-caus ing p h e n o m e n o n 
which normal ly carries t h e n a m e in t he general l i t e ra tu re ( t h o u g h 
there is evidence to suggest t h a t the foo tno te on p. 123 m a y go 
a b i t too fa r in th is d is t inc t ion) . 

One can a lways quar re l w i th a n a u t h o r ' s choices of topics for 
inclusion a n d omission, pa r t i cu la r ly in a textbook purpose ly 
l imited in size a n d scope. One m i g h t look in va in for men t ion 
of a n y of t he " f a r t h e r - o u t " sub jec t s which indicate t he b r e a d t h 
of t he field: tu rbulence , porous bearings, e l a s to -hydrodynamic 
a n d m a g n e t o - h y d r o d y n a m i c lubr ica t ion . T h i s reviewer is more 
concerned t h a t of t he m a j o r mechan i sms of fluid film lubr ica t ion 
only t he wedge-film receives a n y serious a t t en t ion . B o t h ex-
te rna l ly pressur ized bear ings a n d the simpler squeeze-film cases 
(e.g., in t h r u s t bear ings a n d / o r wris t -pins) are largely neglected 
t h o u g h the i r theore t ica l basis is careful ly main ta ined . 

References a re q u i t e a d e q u a t e a n d appropr i a t e ly chosen for 
an i n t roduc to ry text , t hough one wishes some k ind of l ist ing h a d 
been used as a s u p p l e m e n t to sca t t e red footnotes . Consider ing 
t he p robab le audience, t h e only serious shor tcoming is t h e lack of 
reference to a n y of t h e o ther genera l works besides Gross pres-
en t ly in p r in t . T h e two-page index seems bare ly a d e q u a t e for 
even so shor t a book. 

Very defini tely on t he plus side are t h e problems which close 
each of t he 36 sections. P r o b l e m s can be a n in tegral p a r t of a 
t ex tbook or mere ly ext raneous . Professor T r u m p l e r ' s a re 
in tegral extensions of t he m a i n themes, a cross be tween w h a t 
o ther a u t h o r s call " p r o b l e m s " a n d "worked examples . " Some 
are convent iona l enough, b u t m a n y are open-ended, leaving u n -
answered a series of p rovoca t ive ques t ions which can be a rgued 
in t he hal ls ou ts ide m a n y f u t u r e lubr icat ion symposia . 

Professor T r u m p l e r p re sen t s his sub jec t as fasc ina t ing un -
finished business. Ce r t a in ly t he t ex t is one designers a n d college-
level i n s t ruc to r s will w a n t to consider as a place to begin t he 
serious s t u d y of l i yd rodynamic lubr ica t ion . 
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