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THE PAPER AND BINDING OF 
RECENT 

LENDING LIBRARY BOOKS. 
BY CEDRIC CHIVERS. 

P RA4C1'[CAI, experience llas told us of tile t1eterior:ttic)n of pny)ei 
used in lending library boolis i n  recent years. 

Books are used harder now than they ever were, and tile paper 
co~nposing tllelll is of a worse quality. 

Every effort lias been n ~ ~ i d e  to bind modern books in 2111 effective fasl~ion 
for public use, but cornplete success l ~ a s  not been attained n.it11 too large a 
number. In other words, the utmost care exercised i11 nietllotl, ~vorkniansllip, 
and  materials is not alxvays succ~ssful. 'There has been something elusive 
and unreliable about the paper of boolts whicll has defied the best efforts of 
tlie bookbinder. I-Ion- mall!. books per certtrhave ineffective binding, owing 
to  the trea.cherous qualities of their papers there is no rneans of determining, 
but i t  is evident that many books after careful binding do not serve well. 

It is clear tllat the I~ookbinder lias not comprel~encled the first thing 
n~liich should be ascertained before binding a book-that is, the niaterial 
which he undertool\: to bind. 

He lias follonred the traditions of ;L craft some four liundred years old, 
and, other things being equal, if the material with ~ l i i c l i  he Ilatl to deal 
had been the same qualit?, the same satisfactor>- results slloultl have been 
obtained. Hut the paper he has liad to  bind has been of a very different sort, 
and he has failed to readapt his nletliods t o  the varying qualities of the papex 
nrliich the modern publishing world has been using. 'I'lle craft, adapted to 
and dealing with a material so strong as  to  withstand strains of 30, 40, or 50 
pounds to the inch, finds itself nontplussed and futile having to deal with a 
material able to witlrstand only strains of fuur, three, two, and one pountl to 
the inch. 

Doubtless in olden times paper varied in .  quality, but the worst paper 
whicli was used for books likely to be purchased by public libraries before so 
recent a year ;IS 1890 was of a quality surficientlv good ~vlien folded and 
sewed to have held together for a reasonable service, ~ v i t h  tlie ordinary and 
traditional methods of bookbinding. 

It has been inlpossible to tell from tile appearance and handling of very 
much of the paper used more recently what qualities it possessed \~- l~icl l  make 
i t  unreliable in a bound form. 

It has become tiresome to the librarian arid exasperating to t l ~ e  book- 
binder to  discover after a book has been t)ound with every possible care that 
it has been wrongly bound and sllould have been dealt wit11 in another 
fashion. Explanations appear as excuses, and annoyance to all concerned is 
the certain result. This state of affairs is one which cannot be allon.ed to 
continue, and it has become necessaq, very late in tlie day, to understand 
when binding a book something more than ha.; Iritherto been possible of the 
thing to  be bound. 



011e of the first things wl~icli \vould naturally occur to one is to discover 
tlle colnposition of the paper nrl~ich in the past gave us proper results. To 
that end I collected from librarians a number of boolts \vhicl had given 
satisfactory service, and pages frorn them were sent to a paper technologist 
for analyses and report. 

COlclPOSlTlON 
0 F 
MOI)EKh' PAPERS. 

I have before me a list of t-\verity books, published by eleven diXerent 
publishers, with the number of times they were loaned to readers indicated. 
7 7 

Ihe  numbel- of issues of some of these books is here shown :-134, 140, 152, 
181, 214, 2j9, "6 228, 290, 300, 334, 483, and 575 tili~es. 

I 

I 

'l'hese figures do not she;\' the relative values of the paper of I~inding. 
For the purpose of the lending libsasy they may all be taliell as n i  nearly 
equal xvorth. 

REFER 
-ENCEW 
OFBOOK 

'I.l~eir discharge from service depends upon the librarian's notion of 
cleanliness, and his idea of what makes a decent book for public service. 

I t  ~vould be reasonable to assume that these boolts could be loaned oil 
an  average 200 times. 

NUMBER 
TIMES BOOK 
WAS ISSUED 
TO READERS 

These selections then were made not to support ~ I I V  theory of book- 
binding, nor as worthy instances of library ecoi~omy, but because they prove 
the paper to hare been good for its purpose. 
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l . 5 1  

As to the thickness of the different papers, t l~ey varied but little, ,%, of 
an inch being the thinnest, and +o oE an inch being the thickest. 
7'llis in comparison with a list of ~ o o o  books compiled where the variation 
is from i,z,, of an  inch to  ,;+, of an  incl~. 

Their strength, also, did not vary nearly so n1uc11 as do more recent 
papers, the strongest of them breaking a t  a strain of 1.5 lbs., and the weakest 
breaking a t  a strain of 6 lbs. While the variation between recent books 
has been as between 40 lbs. and I lb. My purpose was, however, to discover 
the fibrous composition of these papers, and here some very surprising results 
were shown. 

'I'he chief constituents of modern paper are cl~enlical wood, esparto 
grass, and sometimes a slight intermixture of rag. There are other materials 
but they, xvl~eri not actually deleterious, a t  any rate do not tend to strengthen 
the paper. 

I thinlc it is generally understood that esparto grass alone would not 
nlnke a strong paper ; tllat i t  is used in conjunction with the chemical wood 
to soften the paper and make i t  a better printing subject. H0n.e~-er that 
may be, we have the follon.ing results of our analyses : 

A bcok showing a n  issue of 282 times had a fibrous composition 
roo per cent. esparto. 

Another book came to pieces after being loaned only once. It had 
a fibrous composition of 2 per cent. cliemical wood and 98 per 
cent. esparto. 

illlother book, issued 398 times, had j per cent. chemical wood, 
80 per cent. esparto, and I j per cent. other mixtures. 

I 
A book issued 152 times \\-as composed of ~ o o  per c. chemical n-ood. 

Another book issued 140 times was composed of 50 per cent. 
chemical wood and 50 per cent. esparto. 

Yet another issued zj9 times had jo  per cent. chemical ~vood,  45 per 
cent. esparto, and 5 per cent. rag. 

Still another issued 483 times had 60 per cent. cliemical n-ood, 30 
per cent. esparto and IO per cent. rag. 

.4notlier issued 575 times had 40 per cent. chemical wood, jS per 
per cent. esparto, and 2 per cent. n~echanical wood. 

TYhat are n-e to say to such results as  these ? The composition or furnish 
of t l ~ e  paper appears to  have but little to  do with its value for the class of 
boolc under discussion. It  \\-as evident that help for the bookbinders' trouble 
could not be discovered in this way. 

It  should be said that  nearly all  these books xvei-e bound in one manner, 
and that  in the manner many hundreds of thousands of books had been bound 
for public libraries, al\i7ays keeping the bool; intact until the paper has given 
way. The binding of the book issued 483 times is just as good, escept as  a 
clean thing, and the condition of its cloth sides, as the binding of the book 
discarded when worn out after a n  issue of 140 times. 



Before leaving this part of the subject I have to  note an interesting and 
curious fact in regard to a series .of popular books much and xvorthily in 

tlenland, but which give us-1ibra.rians and bool<binders alike-considerable 

trouble. In analyzing the paper of these boolts we discovered that one book is 

composed of chemical wood ro per cent. and esparto go per cent., while 

another book of the same series, but. a -different title, was con~posed of 

go per cent. chelnical mood, 8 per cent. esparto, and 2 per cent. rag. And 

altllough the composition of these papers is reversed, we find the number of 

issues to be very nearly alike, with the advantage, however, on the side of 

the paper composed of 10 per cent. chemical wood and go per cent. esparto. 

1;rom what we krio~v of tlle value of fibre, nTe svould have thought the 
1 
1 second book showing go per cent. chemical wood, only 8 per cent. esparto, 

1 ~ a i t h  z per cent. of rag, xvould be much superior, whereas i t  was rather 

I i n f e r .  It is clear then that sonlething happens t o  paper, apar t  fro111 ~ t s  

fibrous composition, which seriously affects it, froin the librarians' and 

bo~l tb inde~s '  point of vien . 

I I ought to say that  many things happen to paper which harmfully affect 

it for our use, such as printing on i t  and foldingit too soon after manufacture, 

the manner of its bleachix~g, etc. But to pursue this inquiry is not germane 

to our subject. It is a matter beyond our control and effective influence. 

'The most injurious treatment in recent years to  which paper has bee11 

subjected is that of 01-erstirling and-beating its pulp and so impregnating i t  
~ ~ ~ ~ t l ~  alr as to form tlie featljer\veight papers, which are among tlle worst wit11 
which we hare  to deal. 'I'his happening does not affect, however, the 

instance nlentionetl irninediately above. 

'I'here is little possibility of making a good and lasting boolc n>ith some 

of the papers nlade from this soufflke of pulp. 

Beating or whisking a paper pulp in this fashion fully explains why the 

fibrous conlpositlon has even less to do now than formerly with tlie 

mechanical value o f  paper. The following ~llustrations, Figs. I to VlII make 

clear these features of our subject. 



FIGURE I. 

Figure I is a photomicrograph of the edge of a piece of paper (alluded t o  
in the subsequent i l lus t ra t io~~s  as transverse sections) made entirely of line11 
1-ag. It has been kindly loaned to me b ~ -  11s. R. IY. Sindall, author of "An 

Elelnentary hlanual of Paper Tccllnology." This papel- is of too costly ;I 

quality,-indeed it is undesirable for maI1y reasons,-for use in such boolzs as 
those under discussion, but it illustrates the desirable qualities of \varp ailcl 
woof, or inter and across penetration of the iibrous colllposition of paper, 
~vhich malie for stl-ength. 'l'his is hand-made. I t  is not possible to get such 
effects wit11 machine-made paper. 

Other papers here shown are machine-made and of varied \slues. 



I'IG. 11. A .  FIG.  11. B. I TRL4NS\.ERSE SECTIOS, F I B R E S  CLOSE, A I R  SPACE SAIILL. SURFACE S E C T I O K ,  FIBRES CLOSE, 11-ELL PRESSED. 

FIGURE 11. 

GENERAL DESCRIPTION :-a close, heavy, moderately calendered paper. 
Thickiless . . . ---- ,,;, of an inch. . . . 
Fibrous compositions : chemical wood 5 per cent. 

esparto 95 per cent. 
Breaking weight machine \r ay of paper 40.25 lb. 

cross direction 19.7 j Ib. 
After folcl~ng, machine direction . . . q. . j  lb. 

Since this book showed the fibrous direction to be in the 
length n a y  of the book, its strength after folding 2nd 
piercing by needle n a s  taken, and found to be ro lb. 



FIG. 111. A. 

1'R.INSVERSE SECTION. 
AIR SPACE VERY LARGE. 

FIG. 111. B. 

SCKFACE SECTION.  

FIBRES O P E N  A N D  S O T  PRESSED DO\ITS. 

FIGURE 111. 

GENERAL DESCRIPTION :-a thick, bulky, feather-weight antique. 
Thicliness . . . ... ---- , ,:, of an inch. 
1;ibrous composition : chemical wood 50 per cent. 

esparto jo per cent. 
Breaking weight machine way of paper 18.3 lb. 

cross direction 10.3 lb. 
After folding and needle piercing 9.75 lb- 

l'his is shown the strong way of the paper since its grain 
was across the pages of the booli. 

Rrealting weight across tlie grain . . . 7.5 lb. 



FIG. 11.. A .  

THlNS1 'ERSE SECTION.  

A I R  SPACE BETITEEN TEIE F I B R E S  L A R G E .  

FIG. IV .  B. 

SCRFACE SECTION.  

FIGURE 16'. 

GENERAL DESCRIPTION :-A feather-iveigl~t antique. 
Thicliness . . .  . . . ---- ,";,, of a n  inch. 

Fibrous conlposition : chemical wood 50 per cent. 
esparto j o  per cent. 

Rrealting weight, machine direction 13 lb. 
) j  ,, cross direction ro lb. 

After folding, breaking ~z-eight, machine direction 6.25 1b. 

9 , 3 3 9 7 ,, cross direction 4.5 lb. 
Since the fibrous direction is across the page it shows 
tested with needle hole ... ... 6 lb. 



1:IG. V. l3. 

S U R F A C E  SEC'I'IOS. 

F IGt7RE 1;. 

GENERAT. I)ESCRII3TION :--A thin, esparto printing paper. 
Thickness . . . . . . ---- ,",;",Of an  inch. 
Fibrous composition : chemical \vood 3 j per cent. 

esparto G j  per cent. 
Breaking strain, machine direction 19.75 lb. 

7 )  ,, cross direction 6 lb. 
After folding, rnaclline direction I3.7j  Ib. 

, * ,, cross direction wit11 needle hole 4 lb. 



FIG. \'I. .I. 

TRAKSVERSE SECTION.  

A I R  SPACE S'ERY APPARENT 

FIG. VI.  B. 

SURFACE SECTIOS. 

ESP-IRTO CI-IAR.lCTERIS T I C S  V E R Y  IIIRKEr). 

FIGURE VI. 

'Thickness . . . . . . - --- I <00 of an inch. 
Rrealiing strain, machine direction 12.5 lb. 

cross direction 6.5 lb. 
After folding once, 

Hrealting strain, machine direction 6 lb. 

Pierced by needle, cross direction 2.75 1b. 



FIG. Y I .  C. 

TRANSVERSE SECTIOK. FOLDED O N C E  ONLY. 

EFFECT O F  CREASE I N  FIBRE VERY MARKED. 

, . 
I l ~ e  effect of folding on this paper, as seen in VIG. V I .  c vividly illustrates 

m-hat happens to  much paper made recently. It looks as n~ould a piece of 
wooden shaving folded once across the way of its grain. It is through this 
weakened fold that the sewing of books and their subsequent binding has 
had to depend for its value. 

This should make apparent the necessity for revising the methods of 
bookbinding where a book requires to give the service of public use. 

It is ilnpossible to  bind a book of such paper as above and give economical 
service, unless its qualities are known and methods of sewing and binding are 
carefully adapted to  it. '1'0 bind this according t o  the ordinary library 
specification is to  waste the resources of a library. 



FIG.  1-11, 

T R A N S V E R S E  S E C I  ION O F  .Z P A P E R  F O L D l i D  ONCE, THE Q U A L I  rIES 01: 

XVHICtI AlZE AS TOLI.On'S : 

'Thic1,:ness . . .  . . . ---- :,";; of an  inch. 
Breaking strain, mnchi~le way of paper 38.5 lb. 

cross direction 20.2 j 111. 
After folding, machine direction 2 2 .  j lb. 

,, , .  ,! ,, pierced by needle 18.25 lb. 
,, ,, across tlie grain . . . 13.75 Ib. 

'I'his is a fairly good paper which, as the illustration she.irs. will stand 

folding and sewing through the fold in the nianner in which boolcs have unt i l  

recent years been treated. 



FIG. Y I I I .  

TII.21EiSYElZSE SECTION O F  PAPER A F T E R  ONCE FOLDISG. 

Thickness . . . . . . ---- ,";hi of an  inch. 
Strength, machine \tray of grain 26 lb. 

,, 9 9 ,, across the grain r 5.3 112. 

,, after folding, machine direction 16.5 lb. 
,, cross direction 10.0 113. 
,, after pierced by needle and folded in 

the machine direction 15.75 lb. 

This is a good paper for which the ordinary nlethods of sewing \\.ill 

sufice, but i t  requires special treatment in the binding because of its thick- 
ness, as does also the paper shewn i11 FIG. VII .  



LENIIING 
V. 

R E F E R E N C E  
ROOKS. 

F I B R O U S  
DIRECTION IN 
P A P E R  P U L P  
AKI) T H E  
VARIATION O F  
T H E  T E N S I L E  
S T R E N G T H  O F  
I T S  PAPER.  

T H E  FL'TILITY O F  
T H E  LIBRARY 
S P E C I F I C A T I O N ,  

I t  should liere be borne iu rilind tti:lt we are discussing only lending- 
library boolts, \vliicl~ require to serve some 1-50 to 200 issues during a life of 
from 3 to 12 years, and it is another question to determine the value and life 
of books nmde of this paper for the reference library. Here the mischief is 
greater and the ingenuity of tlie bookbinder is less effective. 

To do good work ant1 get efficient results tlie workman must have good 
tools and good materials. Now we cannot make good books of bad paper. 
l y e  can take bad paper and  make the best of it. First, however, we must 
kno\v how good the bad paper is--that is, we have to discover what qualities 
of strength, pliability, and good surface the materials possess n ~ ~ t l i  which lye 
have to de:ll. 

It is necessary to arrange the field of' inquiry. 'To make a beginning n.e 
limit this to books used in lending libraries. An inquiry into the chemical 
and fibrous composition of paper does not help much, so we set this on one 
side. 

It  appearsnecessary, Iio~vever, to learn something about the grain or fibrous 
direction of the paper ;  also its strength both in this fibrous direction anti 
across it. 'I'he strength of the paper under its condition arranged for binding. 
that is, the tensile strain it ~ v i l l  stand when folded and pierced for oversewing; 
its tliickness, and something of its surface and stiffness. 

It is well understood that with rnachine-made paper the fibre is drawn 
in one direction, and that consequently paper is stronger when in one direction 
than in the other. 

As the result of testing the paper of some five thousand books, an  average 
d~fference In strerlgth n-as discovered bet~vec n the machine n a y  of the paper 
and the cross d~rection of no less than 4.5 per cent. 

It seems reasonable to assume tha t  the binder having these facts before 
him ~vould  be better equipped to  make a well-bound boolt than if, ignorant 
of these facts, he bound a book according to a specification drawn up by 
some one dead and buried years before tlie composition of the paper to be 
dealt wit11 l ~ a d  been thought of, or a specification by a living person who has 
given no n ~ o r e  attention to the coriiposition of modern papers than his 
deceased confrkre. 

In a large nu~nber  of libraries in Great Britain it is required that their 
books be bound to sucll a syecific;~tion, and the custom is not unknown in 
America. 



FIG. IS. 

Figure 1s. is the surface of a roll of paper, the width of -\vhich is indicated 
by the two thiclc lines. 

A sheet of paper cut as the vertical form B ~vould,  when folded into PYO, 
have the " grain " the same way as the type on the page, and the paper svould 
11e stronger in this direction than it would if cut as the figure with the form 
in the other horizontal direction &A. This latter urould be arranged when 
folded so that the fibrous direction would be up and down the page of the 
book and consequently it would he n-eak in the fold. 



1 El(ii,Isn 
AND 1 AMERICAN 

1 BOOK PAPERS, 

5000 BOWS 
TESTED. 

Some t \ \o  years ago my advice was aslted in a rnatter of determining 
the best books for 1ve:iring qualities for a large library, and many hundreds of 
E r ~ g l ~ s h  wncl Anierican boolts passed under niy review. 

It appeared to be generally considered that the paper ol  English fiction 
wore better than the paper of An~erican fiction. 'I'liis also Iiad been my olvn 
experience. In handling the paper in order to detern~ine this quality I had 
to  decide in the (' rule of t l iuml~ " fashion of handling it that in a very fen, 
cases did the English book show as superior in quality to the American 
book-that is, tlie substance and quality of the papers appeared equal, yet 
thp general experience of tlie wearing qualities of the t\vo papers constantly 
told that the English book was the better. 

In testing the five thousand boolts mentioned above, the majority were 
English boolts, and the question of superiority of tlieir papers came under 
rrvierv. 

'Wit11 3717 English books 66 per cent. of the papers showed the grain 
to be across the page, that is in the strong way for binding. 

'Thirty-four per cent, of the papers exhibited the grain up and down the 
page, making tlie book weak in its fold for sewing. 

\Tiith 981 American books 14 per cent. only were in the strong way of 
the gl-am, whilst no less than with 86 per cent. the grain of the paper was in 
the leligtll of the book, and therefore the sewing was through the weakened 
fold of the leaf. 'I'liis accoullted for the facts observed. 

FIG. X. 

3717 ENGLISH BOOKS. 
--- - 

I I I I 
I 

q 4 4  Show the grain to be across the page, ( 66 per cent. I 
1 

1 1273 i Show the grain to  be down the page. I 34 cent. 

981 AMERICAN BOOKS. 
--- -- - - -- -- - - - 

I I I i 
I I Show the grain to be across the page. 14 per cent. 

I I I 

1 846 1 Sbon- the grain to be down the page. 1 86 per cent. 1 
I I 

The  difference In the stlength of the paper In one direction or ttie other 
being as much as 4.5 per cent., i t  is especially desirable to know of this fibrous 
direction with weak modern papers before proceeding to  bind a book which 
1s to  be much used. 



FIG. XI.  

With 293 books n~ost  recently published a t  the time of ~vriting, obtained 
for the purpose of a catalogue in compilation, the following data mas 
obtained : 

293 BOOKS. 

I 
- 

I BREAKING STRAIN OF PAPER. 1 Machine wav of 1 ! 1 Paper - 1 Ha;?ip,eof ) Paper folded and 
Paper folded pierced once 

1 24 of these books / IVIDTH Or , strong way 
I 188 lbr. 204 l b ~ .  

I 
Showing a d~fference of 52 per cent in folding and piercing. 

BREAKING STRAIN OF PAPER 
Machine way of -- 

Paper I ~ l i t  piece of 1 I Paper folded and 
Paper I Paper folded pierced once 1 

I - - - - 

1 2 6 9 o f  tliese bookst LENGTH Or 
I I weak way i 2215 ibs. 1429 ibi. 1283 i b ~ .  

I 
I 

Showing a difference of 42 per cent in folding and piercing. 

IYere these 269 books the strong way of the grain as wi th  the 24 books, 

their tensile strength would be 4419 instead of 221  j lbs., the loss is therefore 

jo  per cent, shoi\ing a total loss of more than 75 per cent. 

Thickness of Paper 1 
in thousandths of an inch Overse'ving Test I 

I I joo or about I 1934 lhs. I 
293 Books I+ inch, or an average of 

averaging i&, of an inch 
per paper. 

I I 



THE LOSS OF 
PAI'EK STKENtil'H 
IN T H E  A C T  
O F  FOLI)I?I(i. 

T H E  LOSS 01: 
STHENtiTH IS 
PEKFOK4TIOS 
81' YEEIILE 
FOR S E I V I V f i .  

IVith oversewing wllen properly done tlle paper is not weakened nearly 
as  much. With the unfolded sheet pierced for oversewing the loss is only of 
26 per cent as against 42 per cent to 52 per cent with folding and sewing. 
See Figure XI. 

One other great advantage of oversewing papers suitahle fol- the method 
is, that the paper is not doubled acutely and the fibre is not consequently 
broken as seen in the illustrations. 

This will be understood on I-efei-ring to Figure xrrr. 

A book sewed through the folded paper may serve  ell if the grain be 
across the page, but the same paper would make a weak binding if served in 
the same nianner with the grain running the length of the book. 

'I'he bound book m-ould, of course, experience no disadvantage if in the 
weak direction the paper 1-enmined sufficiently strong to  hold the stitches 
under \\?ear and tear, that  is, if the inargin of tensile strength either way of 
the paper n7ei-e above the required tenacity. 

Until recently paper was nlade of sucll consistency tha t  it  was of little 
importance which way of the grain the paper was folded. But library books 
are used and handled more in these days, and the more recent books are 
largely made of weaker paper. It is therefore now, as  i t  has not hitherto 
been, of importance to  discover these mechanical facts and to  appropriately 
deal wit11 books so printed. 

'J'he strength of tlle paper, both with and across its grain, having been 
ascertained, it is desirable to know ~ t s  tensile strength when folded and 
pierced for the sewing. Examination and testing discloses extraordinary 
r.sults. 

Ideaves folded once only and pierced \\-it11 a needle as for ordinary se~ving 
show with modern papers a n  average loss in tensile strength when the grain 
was across the page of no less than 5 2  per cent. ?'he loss was something less, 
a s  might be expected, x h e n  the fold was in the direction of the grain. Here 
the loss was 42 per cent. But it must be remembered that a leaf of paper 
with the grain running the way of the fold has already been sho~\-rl to have 
lost 4j per cent. of its strength as compared with the same paper folded in 
the other direction. This is an  aoevage loss. 

ItTith very many books the loss is of course much more. 

'This lveakened paper largely accounts for the disastrow results so 
frequently discovered with recent books n hich have been bound with care 
and good materials. 

Even when thought is talien and the paper is examined by the ordinary 
method of handling it, its essential weakness above described escapes notice. 

I t  is a fact not hitherto observed that modern papers lose so very large a 
proportion of their tensile strength in the acts of folding and sen ing. 
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1 1 5  Books, 
the productions o f  24 Publishers. 

43.05 Ibs. 26.5 Ibs. 

83.35 I 45.5 
181.96 106.71 

I Publisher 
-- 

b I I7 9 I 

I 
* I I r  

I 
I I 52.03 8530 

W 9 149.87 i 91.96 
I 

1 1 71.25 33.75 I - 
TOTALS 2 159.48 lbs. I 192.87 lbs. 

KO. of 1 Strong way of 1 Weak way of 
Booiis tested grdln gram. 1 

I l l e  above form sets out the stronger and weaker drrection o f  tlie papers 
of 1 '5 boolis, selected hiiphaz:ird from the catalogues o f  tnenty-four leadlng 
publish~l-i. 

, 1 . be average difference with these I 15 t)ouks between the strong and tile 

weak n-ay of t l~elr  papers is seen to be no  less than 45 per cent. 
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STATISTICS 
SHOWlNai 
RECENT 
I)ETERIOHATIONS. 

SHEET FOLDED AND 
PIERCED FOR SEWING 
THROUGH 
LOSSaCSZRSNG7.H e,% 

ORDINARY METHOD 
OF SEWING THROUGH 

We come, then, to the conclusion that ~ v h e n  a book is made of paper 
the fibrous clirectlon of nhose grain is down the p - g  a e , and i t  is folded and 
pierced for sewing, a loss of tensile strength ensues of not less than 75 per ct. 

l y e  have already seen that with 86 per cent. of -4nlerican fict~ori the 
grain is in this nraln di~ectioll. 

'The general deterioration of the paper used for fiction during the lasL 
twenty years appears from a nuirlber of tests made for the purpose of this 
article to be from 10 lbs. to 6 lbs, in tensile strength. 

'The more modern papers develop the added vice of losing Inore of their 
strength in the act of folding and sewing in the following proportions :- 

Rooks printed before 1890, showing a n  average tensile strerigth of 10 lbs., 
lost 2 0  per cent. by folding and sewing. Books printed during the present 
and last year, showing an average strength of 6 lbs., lost jo per cent. 

This, ho\z,ever, does not tell the whole story, for we have now to deal 
11 i th the thickness of the paper. 

Ilere i t  will be readily seen that for a book 7 ; ~  5 inches, the ordinary cr. 
8 ~ 0 .  or 12n-10, there is a thickness, i f  i t  can be discovered, appropriate to its size. 



The aforesaid examples showed a n  average thickness of - " tlic 
thinnest being &" and the thickest &a," This, then, would appear to  
he an  appropriate thickness for the ordinary vo lu~ne  of fiction. 

With 3069 boolcs recently examined 1028 only were under of an inch 
thick, while 2041 were over that thickness. 

More modern papers show thicknesses from i2k55" to \$$$" with the 
largest proportion above i$6-",-?i". 

Papers under i3da'' and over i,7,,u in thickness and of the qualities under 
drscussion would be badly bound if sewed in the ordinary fashion. 

Out  of a total of 3970 boolcs there were 2377 outside these limits, so that  
because of the unsuitable thickness of their paper for a book 7k x 5 in.- 
apar t  fi-or2 consideration of their tensile strength-2377 books out of 3070 
would not be effectively bound if sewed through the folds in the ordinary 
manner. 

FIG. XIV. 

GLD TO THE SAME 

7'he above diagram illustrates the result of the nlicrometric examination of 
several thousands of papers. It shows T H E  LARGELY IKCREASED 
RANGE OF THICKNESSES OF PAPER the modern booltbinder has to 

With a collection oE foe recent books of fiction compiled during the last 
few ~veelcs by the .American Library Association as excellent from their 
literary value, the variations in thickness of their paper were from T+$'v'' to 
11.2 5 "  

~ , ,,, with a large majority unsuitable in thickness for sen7ing advantageously 
in the ordinary nlanner through the fold. 

It rnay he observed that the papers of the older boc~ks, 1890 and before, 
n7ere only recently tested after in many cases years of arduous service, 
certainly losing much of their strength, while a l l  the tests of more recent 
books were naturally of quite new paper. 
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Below is a rough comparison between the average book printed before 
1890 n-ith tlie paper issued during 19oy : 

FIG. SV. 

A COMPARISON BETWEEN THE PAPER OF 
THE AVERAGE LENDING LIBRARY BOOK 

THEREFORE .'- 
THE AVERAGE TENSILE VALUES OF THE PAPERS 
WHEN BOUND ARE A S  FOLLOWS:-- 

I890 8Ibs 1909 3 Ibs 

'l'he average thickness of paper for fiction before 1890 appears to have 

varied between in. to iff$a in. 

Recent publications by the best publishers ~ 1 1 0 1 ~  as  intimated a great 

variation in tensile strength. The  table, FIG. ST'II., shows under division 

of " strongest" and " \vealcest," those qualities in the papers recently dsed by 
23 different publishers. 

The  first column under each heading sho~vs the tensile strength flat, of 

an  inch of each paper, the second co lun~n  the tensile strength after being 
folded and pierced by the needle. 

\\‘bile it 1s true that a paper with its fibre running ul) and d o n n  the page 

is n ealier in the fold for selling, i t  is fortunatel) more pliable and falls over 
n ~ o r e  readily in tlie liand nhen reading, so that if  a boolc be carefully over- 

sen ed, instead of sewing it through the folded section, x mole pliable book 

15  the iesult, and in inost cases a stiongfr hook. 
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--2part from the problem of the thickness of Papers-THE VARYING 
NUhIBEK AND THICKNESS OF SECTIONS must be taken into 
cons id era ti or^ by tlie bookbinder. 

T H R E E  BOOKS 14 inch THICK. 

,,,,,a* 
',*$? -,-- '-*> \ 
.i->L+=%y,. ,,. 

T h e  illustration above represents the backs of three books folded 
and ready for sewing. 

The  Top Book has 1168 Pages and is composed of 73 Sections of 16 Pages each. 
,, d d  ,, ,, 304 , ,  19 S t  16 ,, .. 
,, Bottom ,, ,, 416 ,. 13 ,, 32 ,, ,, 

'I'o bind these three boolis in the same way n7ould bring about disastrous 
results. 

It is obvious that DIE'FERES'Y TREAThIEN'I' rrlust be applied in 
each case. 



CALENDERED 
PAPERS. 

VARYING 
THICKNESSES O F  
I)IODERN PAI'E KS 
SECESSITATE 
OTH,ER BINDING 

Another source of d~fficulty in dealing with modern papers is one which 

arises from tlle use of calendered and surface paper for illustrated books. 

In their qualities of tensile strength and deterioration under folding and 

sewing tliey have been dealt with aniong the other papers in the books 

quoted above. But apart from their qualities in these respects they offer 

their own special probleni. 

Under the friction of use, when sewed and dealt with in the ordinary 

lngnner of bookbinding, the surface of the paper cracks away from its fibrous 

base and n orks itself into ponder,  together with the glue which has bee11 

used in lining its baclc. Losing the support of this gluten the weakened 

paper is held entirely, and more loosely by the sewing, and soon the leaves 

brealc an-a?, 

'I'he 1-arying thicknesses of this class of paper present also their special 

difficulties for solution. 

The  bookbinder uould n lsely decide to ovelsew all the thinner papers 

of this clais, n hile the th~cker  papers, i f  the book be of any value, should be 

dealt n it11 by means of guard~ng.  Even thls more costly method can In some 

cases be made effective only hq- sewing as  ~ve l l  a s  s t~ck lng  on the attnclied 
TREATMENT. I jaconet joint, the surlace of the paper offering the same difficulty to  liolding 

the guard, thougli in less degree, a s  i t  does in the binding of the book. 





1"ig~lre s1.111. s11on.s :I 1)ooli of ;lnticluc featlier-~veight paper sewed and 
1)ound in the octlinary rnallner wit11 a tight bacli. IVitli usage the paper 
tends to sn-ell in the baclt wit11 the result seen. 

If the nature of its paper were ascertained and it \\-ere appropriately 
bountl, a long service 117igl1t be obtained from this class of booli. 

1-ortunately there is LTery much that can effectively be done to remedy 
the faults \ye discover these papers to possess over those the bookbinding 
craft hxs been trained to deal with. 

Figure XIX.  is an  inkresting photomicrograph of the edge of a jaconet 
joint, wit11 its cat-tridge paper guard, and a section of this calendered and 
surf:~ce paper under discussion. 

'!'lie thick spongy nature of the guard and the tn-o black sections o f -  
calendered rurface, ~ v ~ t h  the fibrous mass betIvee11 are clearly shewn, ~vllile 
tlie cotton material maliing the joint has become detached in tlie liandling 
necessary for ~nicroscopic mounting. 'The n.arp and woof of the jnconet is 
very apparent. 

FIG. X I Z .  



Figures A and B are exact facsiillile dran-ings from pl~otographs of books 
coniposed o f  thick paper. 

Either method of sewing n-it11 tight o r  loose back, ns shown, is futile, 
si-hile the plan seen in Figure C ~ n a k e s  a perfectl!. bound booli. 

'I'he leaves of the bottom book are each lined n it11 a cotton hinge on a 
thron up guard. 

I t  is absolutely necessary with many modern books to treat them in this 
manner. The cost is so little as to maice the book an  econotnical lending 
book. 
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7'11e bookbinder may, if he makes himself cognizant of: these facts now 
for the first time made known, and determines the tensile strength, together 

with the direction of the grain, turn these disadvailtnges into a desirable 

thing, for much of the paper here described possesses qualities of which lie 

can take advantage. If it is thin it is a t  least pliable, and ~vllile it is 

impossible to sew it through tlie fold with profit, i t  may be carefully over- 

sewed and last long enough for the librarian's purpose. 

If, as is very often the case, i t  is made into a thick sheet, it is 

impossible either to  sew i t  through, because i t  is too brittle, or to oversew, 

because i t  is too thick and stiff. But its pulpy nature does allow of 
making it into a book advantageously by means of a linen guard. 'I'his 

method svith ordinary paper ~vould make an  ugly, thick back. The soft, 

yielding nature of this paper under pressure makes way for the linen, and the 

result is a comparatively serviceable and good-looking book. (See Fig. 20). 

IVith both these kinds of bad paper economical service can then be 
obtained. 

I-Iavi~g faced the difiiculties he has experienced i11 the exercise of his 

craft ,  and learning their causes, the bookbinder is better equipped tto deal ~ v i t h  
 then^, 1-le must adapt  his rllethods to what is practically the new material 

he has to bind, some of whose qualities are here discovered and made knon-n. 



Figure X X I ,  is a graphic representation of tlie ilecessity of adapting the 

binding of books to the varying qualities of paper as llere discussed. 

Figure A is a boolc whicli has been 15 years in service and has been 

loaned 483 times. 

Figure B is a book bound exactly in the same way and loaned some 

ten times only. 

It would have been possible if th.: qualities of the paper had been ascer- 

tained, to have so bound it a s  to  have insured for it as Inany loans as  its 

paper would have sustained in a cleanly condition. 

FIG. X X I .  
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981 BOOKS 
F'opular Fiction selected by a Committee of Public Librarians, the productions of 48 Publishers 

Here are displayed 981 booi<s supplied by 48 different publishers. They have bee11 
selected as  the most popular fictio~i in use 111 A~uerica by a Committee of Public 
1,ibrarians. 

846 books tvere made of paper the fibre of xvliich was ill tlle lvrong xL7ay. 135 books 
were made ot psper in the strong way of its fibre. 

T h e  other divisions of style show i11 the judg~nent  of the writer, the seven chief 
methods of billding which should be adopted to ensure efficiency. 

Style j represents the method us~ially described with the ordi~iary library specifi- 
cation to be senled through the section, aud for this style of work fifty boo$s o ~ l l y  \vould 
be suitable. 

Style I is tlie fashion iii which no less than 743 boolrs cut of 981 should be done, 
a ~ i d  they should all be orersewed. I 'he paper with all these 743 books is unfit to sew 
through in order to ~vithstarid the strain of public library work. 

T h e  leaves of the other books should be  streilgthened by jaconet ill various ways, 
or the leaves must be dealt with singly by lnealis of ~~iount i r ig  011 a guard with a jacoriet 
hinge or joint. This  must be done in  order to obtain reasonable usage with these books. 
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DESIRABLE OVERSEWING. 

IMITATION OVERSEWING. 
The  above are plictographs of two hooks open to shew the overserviug of each. 

Fig. I shews the regularity necessary to proper overse\villg, and the c~aiiseclue~it strength of 
the work inay be inferred. There are  110 less thali 36 stitches in sight. 

Fig. 2 (an imitation of the above) shews only I 3 stitches, aud those irregularly done, subjectill:. 
the leaf to strain and tear. 

The  boolts are  t\\,o copies of the same pul>licatio~~. 



NOTE. 

It is within the capacity of the bookbinder equipped with this knowledge of the  
qualities of paper, so to deal with the books of the  modern lending library as greatly 
to increase their service. 

With many qualities an expenditure of Id., 2d. or 3d. in the right place will increase 
the life of the book 50 per cent. saving as  many shillings, and with the thicker 
featherweight and calendered papers the  extra cost of linen-guarding (from 7d $0 9d. 
for a 200 page book) will ensure a saving of 200 or 300 per cent. One book may 
be made to serve more agreeably to the reader and with more satisfaction to  the  
Librarian, where two or three books were successively required before. 

It is impossible for the bookbinder to  give these results if his method of binding is 
prescribed for him. It is here seen that  books vary too much-in tensile strength, in 
thicknesses of paper, in thicknesses of section, in loss of strength in folding and sewing, 
in brittle and in friable qualities to allow of binding to a speciflcation. He can only bind 
well if he binds books according to  the  needs of their papers. 

The only possible test  of good bookbinding is to  watch i ts  record of service and judge 
by results. When the  guardians of books will take  this trouble, and insist on assuming 
these responsibilities and declining such as they now are unable, but are expected to  
perform, the  Institutions they serve will reap rich results. Such economies will be 
effected as  wiil enable them for the same expenditure largely to increase their usefulness 
by having better looking books, more serviceable books7 and more books. 




