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[57] ABSTRACT

Fundamentally, the invention pertains to a method
and apparatus to be used in binding books. The appa-
ratus may be constructed relatively small and porta-
ble, and may be used in offices and print shops where

binding machines of the prior art are not practical due
to size, expense, and complexity of operation and their
inadaptability to small lot binding activity. The rela-
tively small size and portability of the apparatus is
made possible by a method of inserting into the book
cover, a hot melt adhesive in cool hard form and melt-
ing the adhesive material by applying heat externally
to the Yook cover to be bound. The apparatus there-
fore, comprises a number of devices in combination
including a heating rack to heat the binding edge of
the book, a cooling rack to cool the edge of the book
cover, a mechanism that folds the book cover, and a
device that adjusts the folding mechanism so as to fold
the book cover in such a way as to accommodate the
thickness of the collated pages to be bound.

16 Claims, 8 Drawing Figures
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1

METHOD AND APPARATUS USED FOR BOOK
| BINDING

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

- SUMMARY OF THE INVENTION

The invention involves a method of placing inside a
folded book cover, an adhesive material, in cool hard
form, which material, when heated, possesses the char-
acteristic of melting to a semi liquid state and when
subsequently cooled hardens to a flexible semi sohd
state. | |
Although the use of a hot melt adhesive binding ma-
terial 1s common to the book binding art, in all prior art
methods utilizing such adhesive, the adhesive is applied
in hot semi liquid form to the inside surface of the book
cover, followed by implanting into the still molten ad-
hesive, the collated book pages to be bound. The inven-
tion claimed involves a method of applying the hot melt
adhesive in cold hard form to the inside of a folded
book cover, inserting the book pages to be bound, then
heating the adhesive material to a semi liquid state by
application of heat to the outside of the book cover,
permitting the heat to be transmitted through the book
cover to the adhesive material, the adhesive thereby
melting and flowing into the edges of the book pages by
capillary action, and onto the book cover by gravita-
tion, thereby binding the pages to each other and to the
book cover when the adhesive material is cooled. The
applicant also claims, in combination, an apparatus to
apply heat to the outside of the book cover, an appara-
tus to hold the book in shape while cooling the adhe-
sive, an apparatus to fold the book cover, and a device
to measure the thickness of the collated pages to be
bound, which device automatically adjusts the folding
apparatus for a single or double folding of the book
cover to accommodate the thickness of the collated
pages to be bound.

DESCRIPTION OF THE VIEWS OF THE
DRAWINGS

FIG. 1 is a perspective view of the binding machine.
FIG. 2 is a section taken along the plane 2—2 of FIG.

1. -
FIG. 3 is a view taken along the center of FIG. 2.

FIG. 4 is a section taken along the plane 4—4 of FIG.
1.
FIG. § is view like FIG. 4 through rocker arm.

FIG. 6 same as FIG. 4 but different folding position.
FIG. 7 along plane 7—7 of FIG. 1.

FIG. 8B is a detailed view of a severable strip of hot

melt binding adhesive in cool state.

DETAIL DESCRIPTION

In FIG. 1, the binding machine 10 comprises a base
plate 11, four supporting side panels 12, a heating rack
13 to heat the adhesive through the cover, a cooling
rack 14 to cool and harden the adhesive, a folding
mechanism 18 to fold the book cover, a device for
measuring the thickness of collated pages to be bound
16, a back stop 17 automatically adjusted by the mea-
suring device 16 to position the book cover to the
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2

proper position for folding by the folding mechanism
15.

The heating rack 13 comprises an electric heating
element 18 having a flat upper side capable of main-
taining a temperature sufficient to permit heat to per-
meate a book cover 19 and melt the severable strip of
hot melt bending adhesive 20 but within a heat range
lower than the scorching temperature of typical book
cover paper, cloth or other book cover material. The
heating rack 13 is equipped with vertical supporting
panels 21 to generally position a folded book cover 19
in proper position for the melting of the adhesive 20.

The cooling rack 14 comprises a ventilated base 22
permitting air pressurized by blower 35 to flow upward
over the outside of the book cover 19 cooling the bind-
ing edge of the book cover 19 and the hot melt adhe-
sive 20; a spring loaded pressure plate 23 capable of
pivoting forward and aft serving the dual purpose of
supporting the book cover 19 tightly together at the
base, during the cooling period, and generally aligning
the outer edges of the book cover 19 in proper configu-
ration during the cooling period; and a back plate 24 to
support the tension of the spring loaded pressure plate
23 through the book cover 19 being bound.

The folding mechanism 15 comprises an alignment
bar 36, a clamp bar 2§ to clamp the unfolded book
cover to the base plate 11 during the process of folding,
and a means of raising and lowering said clamp bar 25

acting against the clamp bar springs 26 by rocker arms
27 mounted on the folder bar 28, said rocker arms
producing a lifting effect upon the clamp bar when the
folder bar handle 29 is depressed downward, raising the
clamp bar 2§ sufficiently to permit an unfoided book
cover to be inserted between the base plate 11 and the
clamp bar 28, the clamp bar 25 gripping the unfolded
book cover to the base plate 11 when the folder bar
handle 29 is released or when the folder bar handle 29
is raised to accomplish folding of the book cover.

The book cover may be single folded providing only
one or a few sheets of book pages are to be bound. In
the event of binding a book having more than a few
pages, the book cover must be folded twice by inserting
the cover into the folding mechanism 15, folding by
raising the folder bar handle 29, then removing the
cover from the folding mechanism 15 and inserting the
end of the book cover opposite the end previously
inserted and raising the folding bar handle 29 a second
time. The folding is accomplished by the folder bar 28
pivoting on the folder bar hinges 30, bending the book
cover around the clamp bar 23.

The unfolded book covers to be used are of a stan-
dard size to function properly in the binding machine as
to the automatic placement of the unfolded book cov-
ers in the folding mechanism 15. The automatic place-
ment of the covers in the folding mechanism 15 for
either a single or double fold is accomplished by the
thickness measuring device 16 which consists of a sta-
tionary pin 31 mounted to the base plate 11 and a
movable pin 32 mounted to a plate pivoting on a pivot
33. The collated pages to be bound are placed between
the stationary pin 31 and the movable pin 32; the set
screw 34 is loosened permitting the movable pin 32 to
be moved to and press on the collated pages to be
bound backed against the stationary pin 31. While 1n
this position, the set screw 34 is tightened and the back
stop 17 will automatically have moved to the correct
position to properly place the unfolded book cover in
the folding mechanism 15 when the unfolded book
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over is pushed back against the back stop 17. This
utomatic alignment of the back stop 17 will resultin a
ingle fold being properly placed in the center of the
nfolded book cover, when only a few pages are to be
ound. When the movable pin 32 and the stationary pin

1 are contiguous, the standard cut unfolded book
over is positioned in the folding mechanism 15 so as to
sld in the center of the book cover. As the movable
in 32 is moved away from the stationary pin 31, as in
1e case of measuring collated pages having consider-
ble thickness, the back stop 17 moves toward the
>lding mechanism 15 by a factor of one half the dis-
ince the movable pin 32 moves. When the paper 1s
ouble folded., the distance between the two folds
quals the distance between the movable pin 32 and
he stationary pin 31, thereby adjusting the back stop
7 in such a way as to align the unfolded book cover to
ccommodate the thickness of the collated maternial to
e bound.

FIG. 8 is a detail of the configuration of the cool hard
tate of the adhesive prior to its use in binding. Al-
hough the configuration of the adhesive to be mnserted
nto a folded cover may be that of round rods, many
ided rods, beads, droplets, sphears, pyramids, crysta-
ine shape or dust granule, granules, or sand, the con-
iguration shown in FIG. 8 comprises a sheet or ribbon,
serforated, or slit not quite through the sheet or ribbon
it intervals approximating those that if the ribbon or
heet were manually torn through each slit, a multiplic-
ty of square shaped rods would be produced. By tear-
ng through along any selected slit, or row of perfora-
ions, a portion of the sheet or ribbon may be removed
rom the remainder in one piece, the width of said
ryiece approximating the thickness of the collated pages
0 be bound. Such a piece may be inserted into the
‘olded book cover and the collated pages to be bound
nay be placed thereon.

What 1 claim as new and desire to secure by Letters
Patent of the United States 1s:

1. A book binding apparatus for folding book covers
aind melting adhesive comprising in combination a
means of measuring the thickness of assembled inside
pages of a book to be bound by placing the assembled
pages within a measuring device having parts capable
of being moved so as to make contact with the collated
pages to be bound, means of securing the parts in sta-
tionary configuration separated from each other by the
distance equal to the thickness of the collated pages to
be bound, means of mechanically linking the parts of
the measuring device to an obstruction limiting the
distance through which an unfolded book cover may be
inserted into the folding device so as to adjust the un-
folded cover into proper position for single or double
folding to fit the cover to the assembled pages, means
of clamping the cover to hold firmly in position while
folding, means of folding the book cover, means of
applying heat to the outside of the hinding edge of a
cover of an assembled book to be bound, and means of
supporting the book so as to locate the binding edge
exposed to the heat source while supporting the book
cover and pages in proximity to each other.

2. A book binding apparatus, comprising in combina-
tion, means of measuring the thickness of assembled
inside pages of a book to be bound by placing the as-
sembled pages within a measuring device having parts
capable of being moved so as to make contact with the
assembled pages to be bound, means of securing the
parts in stationary configuration separated from each
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4

other by the distance equal to the thickness of the
assembled pages to be bound, means of mechanically
linking the parts of the measuring device to an obstruc-
tion limiting the distance through which an unfolded
book cover may be inserted into a folding device so as
to adjust the unfolded cover into proper position for
single or double folding to fit the cover to the assem-
bled pages, means of clamping the unfolded cover to
hold firmly in position while being folded, means of
folding the book cover material, means of applying
heat to the outside of the binding edge of an assembled
book to be bound, and means of supporting the book so
as to locate the binding edge exposed to the heat source
while supporting the book cover and pages in proximity
to each other, a cooling rack with means of extracting
heat from a heated book and binding adhesive, means
of supporting the book so as to properly locate the
binding edge exposed to the means of extracting heat,
and means of compressing the cover and the pages of
the book into proximity to each other while cooling the
book and adhesive, thereby hardening the adhesive.

3. A method of binding book pages to each other and

to a book cover to form a book, by placing in the inside
of the binding edge of a book cover, an adhesive sub-
stance in a cool, semi solid state, the adhesive sub-
stance having the characteristics of melting to liquid
state when heated and returning to semi solid state
when cooled, inserting the assembled pages of the book
to be bound into the book cover so as to contact the
semi solid adhesive substance, and heating the adhesive
substance to molten state by the application of heat to
the outside of the binding edge of the book cover,
melting the adhesive substance by heat transference
through the book cover thereby binding the pages to
each other and to the book cover, utilizing a book
binding apparatus, comprising in combination, means
of measuring the thickness of assembled inside pages of
a book to be bound by placing the assembled pages
within a measuring device having parts capable of
being moved so as to make contact with each side of
the assembled pages to be bound, means of securing
the parts in stationary configuration separated from
each other by the distance equal to the thickness of the
assembled pages to he bound, means of mechanically
linking the parts of the measuring device to an ohstruc-
tion limiting the distance through which an unfolded
book cover may be inserted into the folding device so
as to adjust the unfolded cover into proper position for
single or double folding to fit the cover to the assem-
bled pages, means of clamping the cover to hold firmly
in position while folding, means of folding the book
cover material, means of applying heat to the outside of
the binding edge of an assembled book to be bound,
and means of supporting the book so as to locate the
binding edge exposed to the heat source while support-
ing the book cover and pages in proximity to each
other, a cooling rack with means of extracting heat
from a heated book and binding adhesive, means of
supporting the book so as to properly locate the bind-
ing edge exposed to the means of extracting heat, and
means of compressing the cover and the pages of the
book into proximity to each other while cooling the
book and hardening the adhesive.

4. A book cover folder adjustment apparatus to auto-
matically limit the distance past a folding mechanism a
book cover to be folded, pre-cut to dimensions for use
in the apparatus, may be moved until contacting an
obstruction thereby adjusting the book cover in posi-
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tion for folding by the folding mechanism with one fold
in the event the pages of the book to be bound number

one or a few, or folded with two folds to accommodatc
a thickness of the book pages requiring more than one
fold, comprising In combination an obstruction
mounted on a pivotable device and centered thereon
midway between the pivot of the device and a measur-
ing feeler also mounted on the pivotable device, the
measuring feeler being located between the folding
mechanism and a stationary feeler immovably mounted
a fixed distance from the folding mechanism, the mea-
suring feeler being capable of movement through an
arc having as its center the pivot of the pivotable device
from a position contiguous to the stationary feeler to a
position on the arc closer to the folding mechanism so
that movement of the measuring feeler toward or away
from the stationary feeler in measuring the thickness of
the pages to be bound results in movement of the ob-
struction toward or away from the folding mechanism
by a factor of approximately one-half the distance
moved by the measuring feeler, thereby adjusting the
obstruction and the pivotable device to a position
where it may be locked a stationary distance from the
folding mechanism so as to permit a book cover when
imserted and touching the obstruction to be positioned
at the folding mechanism so as to fold once in the cen-
ter of the cover, if single folded, or to fold twice by
inserting the cover in reverse position, and folding a
second time, the two folds separted from each other by
approximately the thickness of the pages to be bound.
5. A method of binding a book comprising.
providing a book cover having a binding edge, a plural-
ity of unbound pages within the book cover, and an
adhesive between the binding edge and the pages
with the pages closely adjacent the adhesive, said
adhesive being at least semi-solid;
positioning the book cover with the pages therein in a
generally upright position at a first station whereby
the book cover has an upper end and a lower end,
said binding edge being at one of said ends;

applying sufficient heat to the book cover to heat the
adhesive through the book cover and to cause the
adhesive to flow so that it can bind the pages to the
book cover;

carrying out said step of applying with the book cover

and the pages in said generally upright position at
said first station;

moving the book with the pages therein from said first

station subsequent to said step of applying to a sec-
ond station; and

allowing the adhesive to harden sufficiently so that it

retains the pages within the book cover, at least a
substantial portion of said step of allowing being
carried out of said second station.

6. A method as defined in claim 5 wherein said step of
applying is carried out with the book cover being loosely
retained in the region of the book cover which contains
the adhesive.
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placing the book cover, the pages, and the adhesive in
the receiver through the open upper end thereof with
the pages being within the book cover and with the
adhesive being between the binding edge and the
pages, said pages extending downwardly toward the
binding edge and being closely adjacent the adhesive,

supporting the binding edge on the bhottom of the re-
celver,
applying sufficient heat to the book cover adjacent the
bottom of the receiver to heat the adhesive through
the book cover and to cause the adhesive to flow so
that it can join the pages to the book cover; and

allowing the adhesive to solidify sufficiently so that it
retains the pages within the book cover.

9. A method as defined in claim 8 wherein said step of
applying is carried out without mechanically squeezing
the book cover in the region of the book cover which
contains the adhesive.

10. A method as defined in claim 8 wherein said step of
positioning includes positioning the book cover and the
pages therein in a generally upright position with the
binding edge being the lowest edge of the book cover.

11. A method as defined in claim 8 wherein said step of
applying is carried out at a first station and includes
moving the book with the pages therein from said first
station subsequent to said step of applying to a second
station, said step of allowing being carried out at said
second station.

12. A method as defined in claim 8 wherein said step of
applying is carried out withou! mechanically squeezing
the book cover in the region of the book cover which
contains the adhesive, said step of applying is carried out
at a first station, said method including moving the book
with the pages therein from said first station subsequent
to said step of applying to a second station and said step
of allowing is carried out at said second station.

13. A method as defined in claim 8 wherein said step of
applying is carried out with the book cover being loosely
retained by the receiver.

14. An apparatus for binding a plurality of pages to a
book cover to form a book wherein the book cover has a
binding edge and adhesive is located between the binding
edge and the pages, said apparatus comprising:

supporting means,

first means carried by the supporting means responsive

to the thickness of the pages to be bound for locating
a position on the book cover along which the book
cover should be folded in order to appropriately re-
ceive the pages whereby the bovk cover can be prop-
erly folded,

a heating element;

second means for mounting the heating element on the

supporting means, and

third means on the supporting means for supporting

the folded book cover and the pages adjacent the
heating element whereby the heating element can
heat the adhesive.

15. An apparatus as defined in claim !4 including

7. A method as defined in claim 5 including clamping ., fourth means on the supporting means for measuring the

the book cover and the pages during at least a portion of
said step of allowing.

8. A method of binding a book comprising.:

providing an upwardly opening receiver, said receiver

having a bottom;,

providing a book cover having a binding edge, a plural-
ity of pages to be bound and an adhesive, said adhe-
sive being at least semi-solid,

thickness of the pages to be bound, said first means being
responsive to said fourth means to locate said position on
the book cover.

16. An apparatus as defined in claim 14 wherein said

65 fourth means includes first and second relatively movable

members on the supporting means adapted to have the

pages to be bound positioned therebetween.
ﬂt N ¥ " *
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