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ABSTRACT OF THE DISCLOSURE 

An improved method of joining a plurality of leaves 
into a book section through the use of an adhesive thread. 
The thread is typically coated with an adhesive bonding 
agent and is heatable by indirectly applied energy. The 
leaves are stitched together with the thread after which 
the thread is exposed to the indirectly applied energy to 
heat the thread and induce a period of adhesiveness in 
the bonding agent to fuse the strands of thread together 
and to the leaves. A book section having an improved 
sewn seam or joint is thus provided. 

BACKGROUND OF THE INVENTION 

Field of the invention 

The present invention is directed to the book binding 
process and more particularly to a process for joining a 
plurality of leaves into a book section. 

Description of the prior art 

A common technique for joining the sheets, or leaves, 
of a multi-page book is by sewing the paper or ?lm leaves 
along the center fold thereof. When the number of leaves 
which are sewn along a common center fold exceed ap~ 
proximately sixteen, difficulty is encountered in having the 
pages lie flat when the completed book is open. For this 
reason, when a large number of pages are to be incor 
porated in the completed book, the leaves are normally 
separated into groups of approximately sixteen leaves 
termed signatures or sections. Each signature is then 
sewn along a center fold and to the adjacent signatures to 
form the body of the completed book. 

In accordance with prior art processes, the leaves of the 
signature and the assembled signatures are sewn together 
with one or more strands of thread to form the book 
body. The aligned signatures center folds of the book 
body are coated with glue to lock the loose ends of the 
thread and to permit enough glue to seep into the sewing 
holes to keep the strands of thread stationary with re 
spect to the sewing holes and the signature leaves. 

It has been found that such sewing techniques are less 
than completely satisfactory particularly for books which 
receive rigorous or excessive usage, such as children’s 
books or library reference books. During usage of the 
book, individual ones of the threads may become sepa 
rated from the bundle of strands, as by snagging or stretch 
ing. Or, the glue holding the strands stationary with re 
spect to the sewing holes and signature leaves may fail due 
to insut?cient glue or seepage thereof. Either of these con 
ditions causes the stitches to loosen and the leaves to 
separate. The glue holding the thread ends locked may 
fail, causing the same fault. The sewing holes in the 
leaves may become enlarged clue to the sawing action 
of a tautened thread or through use of the book after 
the breakage of the bond between the thread and the 
sewing holes and signature leaves. Once the above failures 
arise, continued use of the book has a degenerative elfect 
resulting in failure of the sewn seam or joint and release 
of the leaves. The joint can be repaired only by com 
pletely rebinding the book to include removal of the body 
of the book from the case, separation of the signatures 
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or sections, resewing the damaged signature, rebinding 
the signatures, and casing the assembled signatures back 
into the case of the book. Naturally, this is an expensive 
and time consuming process which could be eliminated if 
strong sturdy sewn joints could be obtained in the signa 
ture. 
One expedient is to sew either the individual leaves or 

the signatures, sideways rather than along the center fold. 
This is commonly called side stitching. By this technique 
the strands of the thread are not exposed when the 
book is in use. While this will alleviate the problem to 
some extent, the user of the book must continually hold 
his place or the book will snap shut. This failing is par 
ticularly objectionable in children’s books since even the 
older child may have di?iculty in maintaining the book 
in the open position. 

SUMMARY OF THE INVENTION 

It is, therefore, the object of the present invention to 
provide an improved method of sewing ‘book leaves for 
producing strong sewn joint which may be subjected to 
rigorous usage without failure. 

It is a further object of the present invention to pro 
vide an improved process which permits the leaves to be 
sewn along the center foldwhile at the same time form~ 
ing sewn joints capable of withstanding hard usage. 
Another object of the present invention is to provide an 

improved process for sewing leaves with a sturdy joint 
which utilizes, in so far as possible, conventional book 
binding techniques, thereby permitting the use of ex 
isting book binding equipment. 

It is a still further object of the present invention to 
provide a book section having improved wear resistance 
properties. 

Brie?y, the present invention employs a thread having 
a period of exterior adhesiveness responsive to exposure 
to a selected form of indirectly applied energy. The 
period of adhesiveness may be thermally induced and 
the thread treated so as to be heatable upon exposure 
to the energy. To perform the process, the leaves are 
arranged with the portions thereof to be sewn in alignment. 
The leaves are sewn together at the aforesaid portions 
with the stitches of the treated thread. The thread is then 
exposed to the selected form of indirectly applied energy 
to heat the thread and induce the period of adhesiveness 
therein. The stitches of the thread become fused together 
to prevent the separation of the strands or freeing of the 
loose thread ends which has heretofore initiated failure 
of the sewn joint. The strands may also be bonded to the 
sewing holes and to the leaf portions between the holes 
to prevent enlargement of the holes or destruction of the 
leaf portions. 
The thread may be formed of a material of thermally 

responsive adhesiveness or may be coated with a bonding 
agent having such properties. 

In the alternative, the thread may be uncoated and the 
bonding agent applied to the leaves prior, or after, sewing 
with a heatable thread. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a perspective view of a book section or sig 
nature having the leaves thereof joined by stitching at the 
center fold in the conventional manner; 
FIG. 2 is a perspective view of book body joined by 

side stitching; 
FIG. 3 is a partially cut away perspective view of an 

adhesively coated and heatable thread employable in the 
process of the present invention; ‘ 

FIG. 4 is a perspective View illustrating several steps 
in the process of the present invention; 
FIG. 5 is a perspective view similar to FIG. 4, also 
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illustrating several steps in the process of the present in 
vention; 

FIG. 6 is a cross sectional view taken along the center 
fold of a book section sewn together in accordance with 
the process of the present invention; and 
FIG. 7 is a cross section view taken along the line 

7--7 of FIG. 6 and showing the fusion of the threads 
and/or the leaves obtained by the process of the present 
invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Turning now to FIG. 1, there is shown therein, a book 
section or signature 10, sewn in the conventional manner. 
Signature 10 is formed of paper sheets or leaves 12 con 
taining a center fold 14 along Which the individual leaves 
are joined by stitches 16 of thread 18. 
The center fold portion of signature 10 is shown in 

greater detail in FIG. 6. As indicated in that ?gure, a 
plurality of strands 20 of thread 18 pass through holes 
22 in center folds 14 of leaves 12 in a running stitch, the 
stitch being repeated on both sides of signature 10. 

It will be appreciated that a snagging or tautening of 
one of strands 20 will enlarge holes 22 in leaves 12, loos 
ening the leaves and that a loosening of the stitches of 
thread 18 will also loosen the leaves. Each of these con 
ditions leads to a failure of the sewn joint. 
To overcome the foregoing problem, leaves 12, either 

in the folded or unfolded condition, may be sewn by 
stitches 24 through the rear edges, i.e. side stitched, as 
shown in FIG. 2 so that the rear edges of the leaves are 
held tightly together. While, as noted supra, this will pre 
vent loosening of the stitching or leaves, it also prevents 
the facile handling of leaves 12 obtained by sewing on 
the center fold, as shown in FIG. 1. 
To overcome the aforementioned short comings of the 

prior art, the present invention contemplates the use of a 
thread 18 having a period of exterior adhesiveness re 
sponsive to exposure to a selected form of indirectly ap 
plied energy. The exposure typically results in a tempera 
ture increase so that the period of adhesiveness may be 
said to be thermally induced. It is also desirable that the 
adhesive qualities of the thread exist for only a short pe— 
riod of time during, or after, the exposure, so that the 
thread is fast setting or has a short open time. 
A thread of external adhesiveness may be formed, as 

shown in FIG. 3, by coating a twisted or braided ?lament 
26 with an adhesively thermoplastic or thermosetting 
bonding agent 28. In the alternative, ?lament 26 may it 
self be selected from a substance which has the desired 
thermally induced adhesive qualities._The bonding agent 
may be applied in the liquid form or may be granular or 
powdered material which is affixed to ?lament 26. A typi 
cal bonding agent of the thermoplastic type which has 
been found useful for coating the ?lament is a water emul 
sion of ethylene vinyl acetate sold under the trade des 
ignation Airco?ex 400 by the Air Reduction Company 
of New York, N.Y. The period of adhesiveness, or open 
time, of such a bonding agent upon termination of the 
application of heat, is on the order of one second. A ther 
mosetting bonding agent comprised of an epoxy having a 
cure rate proportional to temperature may be used. An 
uncoated but externally adhesive thread may be formed of 
a nylon or a polyvinyl chloride ?lament. 

In connection with the heating properties of thread 18, 
by the term “indirectly applied energy” it is meant that 
the energy responsible for the temperature increases is ap 
plied through the medium of a radiant ?eld, rather than 
by direct application of, for example, a heated body. Typi 
cally, the radiant ?elds are electric or magnetic ?elds. 
Thread 18 may be so heatable by dispersing in bonding 
agent 28, or impregnating in ?lament 26, a material 30 
susceptible to heating by the indirectly applied energy. 
The material is preferably in the particulate form and is 
incorporated in the bonding agent or ?lament in quantities 
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4 
suf?cient to produce the desired heating action. When add 
ed to the bonding agent or to an adhesive ?lament this 
is typically 10 to 50% by weight with respect to the 
bonding agent or ?lament. Such material, termed herein a 
susceptor, may be responsive to the indirect application 
of energy in the form of an alternating magnetic ?eld, 
in which case the susceptor could consist of material heat 
able by induction heating, such as particles of iron oxide, 
preferably 'yFe2O3. Metal or ferrite particles may 
also be used. The material may be responsive to an alter 
nating electric ?eld in which case a dielectrically heat 
able substance such as polyvinyl cholride may be used. 

In the alternative, the ?lament material itself may be 
susceptible to heating by the indirectly applied energy. 
For example, a coated or uncoated ?lament of polyvinyl 
chloride may be used. 
To commence the process of the present invention, 

leaves 12 are arranged so that the portions thereof to be 
sewn together are in alignment. Preferably this involves 
creasing each of leaves 12, at center fold 14 and then 
stacking the folded leaves so that the center folds are 
aligned along a common center fold, as shown in FIG. 1. 
The stacked leaves 12 having aligned center folds are 

then sewn together with thread 18 in the usual manner. 
The sewing operation may be preceded by a drilling opera 
tion which drills holes 22 or the holes may be formed by 
the sewing needle. While running stitches 16 are shown in 
FIGS. 1 and 5, it will be appreciated that other types of 
stitches, such as a machine stitch, may be used, if desired. 
One or more strands 20 may be incorporated in each 
stitch 16. At the completion of the sewing, the thread 18 
may be cut if only a single signature is being assembled 
or the sewing operation may be continued to sew other 
signatures and bind the assembled signatures together. 
Thread 18 is then exposed to indirectly applied energy, 

as by inserting the common center fold 14 of leaves 12 
into a radiant ?eld. In the instance in which susceptor 30 
is inductively heatable, an alternating magnetic ?eld may 
be established by coils 32, shown in FIG. 4, energized by 
the current of alternating source 34. Coils 32 may be 
cooled by coolant circulated in passages 36 and may be 
mounted on coil supports 38 which serve as pressure 
platens. 

lUpon insertion in the ?eld of coils 32, the susceptor 30 
increases in temperature causing the thread to enter the 
adhesive state and commence the fusion process. During 
the time thread 18 is in the adhesive state, i.e. during the 
open time of the thread, pressure may be applied to center 
fold 14 by moving coil supports 38 in the direction shown 
by the arrows in FIG. 4. The pressure application may 
continue until the termination of the period of adhesive 
ness of thread and until the adhesive is set. In the case of 
thermoplastically adhesive thread, removal of center fold 
14 from the ?eld of coils 32, or the turn off of alternating 
current initiates the termination of the period of adhesive 
ness. 

The exposure of threads 18 of stitches 16 to the mag 
netic ?eld, and the resulting adhesive condition thereof, 
fuses the individual threads 18 into a unitary bundle thus 
preventing individual threads from being snagged or 
tautened. See FIG. 7. It further locks threads 18 together 
at each point where they cross so that the loose ends of 
threads 18 are secured at the points of contact with other 
threads. 
The bonding agent 28 also tends to ?ow at holes 22 

where the threads 18 pass through leaves 12 and acts to 
bond one leaf to another and threads 18 to leaves 12 at 
holes 22. This bonding at holes 22 acts to reduce the 
amount of shifting of one leaf against another which 
normally causes enlargement of holes 22 and loosening 
of stitches 16. See FIGS. 6 and 7. Bonding agent 28 also 
acts to reinforce the edges of holes 22 to further discourage 
enlargement of holes 22. Threads 18 may also be bonded 
to leaves 12 along center fold 14 between holes 22 to 
further reinforce the sewn seam. 
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If desired, the exposure of the thread to the applied 

energy may occur after formation of the book body, or 
even after the body is cased into the cover. 

In the case in which thread 18 is subjected to dielectric 
heating, the center fold 14 of signature 10 may be placed 
in an electric ?eld created by electrodes 40 energized by 
alternating current voltage source 41. Platens 38 may be 
incorporated in electrodes 40 as shown in FIG. 5. The re 
maining steps of the process proceed as described in con 
nection with FIG. 4. 

In a modi?cation of the present invention, the bonding 
agent 28 may be preapplied to leaves 12 at center folds 14 
prior to or after assembly of signature 10 and a heatable 
thread 18 for example, formed of a ?lament of dielectri 
cally heatable material, used for sewing. 

Various modes of carrying out the invention are con~ 
templated as being within the scope of the following claims 
particularly pointing out and distinctly claiming the sub 
ject matter which is regarded as the invention. 
We claim: . 

1. An improved method of joining a plurality of leaves 
into a book section by sewing them together, said method 
employing thread heatable upon exposure to a high fre 
quency electromagnetic ?eld and exhibiting thermally 
induced exterior adhesiveness, said method comprising the 
steps of: 

arranging the leaves with the portions thereof to be 
sewn together in alignment; 

sewing the leaves together at the portions with stitches 
of the thread; and 

exposing the thread to a high ‘frequency electromagnetic 
?eld to heat the thread for fusing the thread to 
adjacent contacting elements to provide high strength 
joinder of the leaves. 

2. The improved method of claim 1 wherein the thread 
is heatable upon exposure to a high frequency magnetic 
?eld and wherein the step of exposing the thread is further 
de?ned as exposing the thread to a high frequency mag 
netic ?eld. 

3. The improved method according to claim 1 wherein 
the thread is dielectrically heatable and wherein the step 
of exposing the thread is further de?ned as exposing the 
thread to a high frequency electric ?eld. 

4. The improved method according to claim 1 in 
cluding an initial step of forming the thread by coating 
a ?lament with a bonding agent of thermally responsive 
adhesiveness and dispersing particles of a susceptor heat 
able upon exposure to a high frequency electromagnetic 
?eld in at least one of the bonding agent and ?lament. 

5. The improved method according to claim 4 wherein 
the step of forming the thread is further de?ned as dis 
persing particles of a susceptor heatable upon exposure 
to a high frequency magnetic ?eld in at least one of the 
bonding agent and ?lament. 

6. The improved method according to claim 5 wherein 
the step of forming the thread is further de?ned as dis 
persing particles of 'yFe2O3 in at least one of the bonding 
agent and ?lament. 

7. The improved method of claim 4 wherein the step 
of forming the thread is further de?ned as dispersing par 
ticles of a susceptor heatable upon exposure to a high 
frequency electric ?eld in at least one of the bonding agent 
and ?lament. 

8. The improved method according to claim 1 includ 
ing an initial step of forming the thread by selecting a 
?lament material of thermally induced exterior adhesive 
ness and dispersing particles of a susceptor heatable upon 
exposure to a high frequency electromagnetic ?eld therein. 

9. The improved method according to claim 8 wherein 
the step of forming the thread is further de?ned as dis 
persing particles of 'yFe2O3 in the ?lament material. 

10. The improved method according to claim 1 where 
in the step of arranging the leaves is further de?ned as 
arranging centerfolded leaves with the centerfolds in align 
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ment and the step sewing the leaves is further de?ned 
as securing the leaves along the centerfold. 

11. The improved method according to claim 1 in 
cluding the step of applying pressure to the aligned por 
tion of the leaves at least during the termination of the 
fusing of the thread. 

12. The improved method according to claim 4 where 
in the step of forming the thread is further de?ned as 
coating the thread with a bonding agent of thermoplastic 
adhesiveness. 

13. The improved method according to claim 4 where— 
in the step of forming the thread is further de?ned as 
coating the thread with a bonding agent of thermosetting 
adhesiveness. 

14. The improved method according to claim 8 fur 
ther de?ned as selecting a ?lament of thermoplastic ad 
hesiveness to form the thread. 

15. An improved method of joining a plurality of leaves 
into a book section by sewing them together, said method 
employing a bonding agent having a period of thermally 
induced adhesiveness and a thread treated to be heatable 
responsive to exposure to a high frequency electromag 
netic ?eld, said method comprising the steps of : 

arranging the leaves with a portion thereof to be sewn 
in alignment; 

applying the bonding agent to the portions of the 
leaves; 

sewing the aligned portions of the leaves together 
with strands of the thread in contact with the bond 
ing agent; and 

exposing the thread to a high frequency electromag 
netic ?eld to heat the thread and induce the period 
of adhesiveness in the bonding agent for fusing the 
strands of thread in contact with the bonding agent 
to provide high strength joinder of the leaves. 

16. The improved method of claim 15 wherein the 
thread is heatable upon exposure to a high frequency 
magnetic ?eld and wherein the step of exposing the thread 
is further de?ned as exposing the thread to a high fre 
quency magnetic ?eld. 

16. The improved method according to claim 15 where 
in the thread is dielectrically heatable and wherein the 
step of exposing the thread is further de?ned as exposing 
the thread to a high frequency electric ?eld. 

18. The improved method according to claim 15 in 
cluding an initial step of forming the thread by impreg 
nating particles of a susceptor heatable upon exposure to 
a high frequency electromagnetic in the thread. 

19. The improved method according to claim 18 where 
in the step of forming the thread is further de?ned as 
impregnating the thread with particles of a susceptor 
heatable upon exposure to high frequency magnetic ?eld. 

20. The improved method according to claim 5 where 
in the step of forming the thread is further de?ned as im 
pregnating the-thread with particles of 'yFe2O3. 

21. The improved method of claim 18 wherein the 
step of forming the thread is further de?ned as impreg 
nating the thread with particles of a susceptor heatable 
upon exposure to a high frequency electric ?eld. 

22. The improved method according to claim 15 where 
in the step of arranging the leaves is further de?ned as 
arranging centerfolded leaves with centerfolds in align 
ment and the step sewing the leaves is further de?ned as 
sewing the leaves along the centerfold. 

23. The improved method according to claim 16 in 
cluding the step of applying pressure to the aligned por 
tion of the leaves at least during the terminal portion 
of the period of adhesiveness of the bonding agent. 

24. The improved method according to claim 16 in~ 
cluding a further initial step of selecting a bonding agent 
of thermoplastic adhesiveness. 

25. The improved process according to claim 1 in 
cluding the initial step of forming the thread by selecting 
a ?lament material which is of thermally responsive ex 
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