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John A. McGarvey, Willow Grove, and Harold A.
Schenck and Jules R. Adamick, Philadelphia, Pa.; said
Schenck assignor to said Adamick

Application May 12, 1958, Serial No. 734,534
11 Claims. (Cl. 270--32)

This invention relates to the art of making signatures,
booklets, pamphlets and the like, and more particularly
relates to new and useful improvements in the production
of signatures, booklets, pamphlets and the like from
multi-page sheet stock or layouts of standard dimensions.

In the art of book making, signatures, booklets, pam-
phlets and the like are generally made on standard equip-
ment from standard size sheets or layouts comprising a
plurality of pages, which normally are 8, 12, 16, 24 or 32
in number. In forming signatures from standard layouts,
it has not been practical to bind the pages thereof by an
adbesive along their overlapping folds when the pages
exceed twelve in number. Attempts to so bind signatures
when the number of pages exceeds twelve has proven to
be cumbersome and impractical because of the resulting
thickness of the fold. In addition, when an adhesive is
used as a binder along the fold line, increasing the num-
ber of pages above twelve increases the inaccuracy in the
finished signature, and also tends to weaken the bond.

For these reasons, it has been the practice in the past to
bind signatures made from standard layouts by means of
staples or sewing where more than twelve pages are
involved. The use of staples or sewing for binding sig-
natures is expensive and time consuming in manufacture,
and is unsatisfactory in use because such securing means
ténd to prevent the signatures from laying flat when open.

It is possible to produce signatures in excess of twelve
pages having their pages bound by an adhesive, but in
order to do so it is necessary to use a specially dimen-
sioned multi-page sheet or layout which is not adapted
for standard equipment. The cost of using such special
layout has proved to be prohibitive due to the extra ex-
pense involved as a result of the necessity of using special
equipment in connection therewith.

It is therefore an object of this invention to provide a
new and improved method of producing signatures from
standard sheets or layouts wherein the individual pages
of the signatures are securely bound along the overlapping
seam or fold by an adhesive.

It is a further object of this invention to provide a
method of producing signatures having in excess of twelve
pages from standard sheets or layouts where the use of
staples or sewing as a binding means is successfully dis-
pensed with.

It is a further object of this invention to provide new
and improved signatures for books, booklets, pamphlets
and the like which are produced from standard layouts on
standard equipment and which have the pages thereof
bound by means of an adhesive.

It is a further object of this invention to provide a
method of making signatures or the like comprising
perforating a standard multi-page sheet along at least one
of the lines along which the sheet is to be folded, folding
the sheet so that the perforations overlap a portion of the
sheet, applying an adhesive to the sheet along a line of
perforations, folding the sheet along a line midway of and
at right angles to said line of perforations so that said line
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of perforations overlaps itself and folding the sheet along
the overlapped line of perforations.

Other objects and advantages. of this invention will be
apparent from the following description and accompany-
ing drawings illustrating preferred embodiments thereof,
wherein:

Fig. 1 represents a fragmentary, sectional, more or less
schematic view in side elevation of a portion of a standard
buckle type folding machine used in the practice of this
invention and showing. the perforating operation.

Fig. 2 is a fragmentary view partially in section taken
as indicated by the angled arrows II—II in Fig. 1.

Fig. 3 is an enlarged fragmentary view in perspective
showing a blank sheet with perforations formed therein.

Fig. 4 is a view similar to Fig. 3 showing a modification
of the perforations.

Fig. 5 is a fragmentary view similar to the upper por-
tion of Fig. 1, but with a buckle folding device sub-
stituted. for the first. curved. guide.

Fig. 6 is a sectional view in elevation showing the ap-
plication of adhesive.

Fig. 7 is a schematic shewing of a preferred method of
forming a 16 page signature or booklet from a standard
sheet or layout in accordance with this invention.

Fig. 8 is a fragmentary view in perspective of a signa-
ture produced by the method shown in Fig. 7.

Fig. 9 is an enlarged view in section taken as indicated
by the angled arrows IX—IX in Fig. 8 and showing the
overlapping perforations in substantially aligned re-
lationship.

Fig. 10 is a view taken as indicated by the angled arrows
X—X in Fig. 9.

Fig. 104 is a view taken as indicated by the angled ar-
rows Xa—Xa in Fig. 9.

Fig. 11 is a view similar to Fig. 9 showing the over-
lapping perforations somewhat out of alignment.

Fig. 12 is an exploded fragmentary view of a folded
sheet used in. this invention showing the application of
adhesive to the line of perforations. ' .

Fig. 13 shows a special sixteen page sheet or layout
which was utilized in the art prior to this invention.

Fig. 14 is a standard sheet or layout used to produce a
sixteen page signature in accordance with this invention.

Fig. 15 is a schematic showing of a preferred method
of forming a twenty-four page signature or booklet in ac-
cordance with this invention.

Fig. 16 is a schematic showing of a preferred method
of forming a thirty-two page signature or booklet in ac-
cordance with this invention. .

Fig. 17 is a fragmentary view in perspective showing
the manner of making the final fold in a thirty-two page
signature or booklet made in. accordance with this inven-
tion.

Referring to Fig. 1, there is shown a standard buckle-
type blank folding machine 10 of the type shown and
described in United States Patent No. 2,699,331, Ma-
chine 10 has a guide plate 11 for feeding paper sheets
or layouts 12 into the machine and coacting feed rolls
14, 15, 16, 17, 18 and 19 which feed the sheet 12 to a
pair of coacting perforating rolls 26 and 21. Roll 20 is
formed with a plurality of circumferentially spaced per-
forating teeth 22 which cooperate with the circumferen-
tial groove 23 in roll 21 .to produce a line of slot-like
perforations 24 in sheet 12 as it advances between the
rolls 20 and 21. The size and configuration of the teeth
22 may be varied to produce perforations of any desired
size or configuration. For example, the perforations
may be of substantially square configuration, as shown at
24 in Fig. 3, or may be of a somewhat elongated con-
figuration, as shown at' 24a in Fig. 4. A plurality of
curved guide plates 25 serve to direct the advancing sheet
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12 between each succeeding pair of contiguous rolls as
it advances through the machine 10.

The incoming sheets 12 are fed into the machine 10
in the direction indicated by the arrow in Fig. 1. The
rolls of machine 10 are mechanically driven by conven-
tional driving means (not shown) for “advancing the
sheets 12 into and through the machine. In practice,
only the rolls 14, 16, 18, 20 and 21 need be driven.

In Fig. S there is shown a portion of a second buckle-
type blank folding machine 10a which is used for fold-
ing sheet 12. Machine 10ag has a guide plate 11« and,
as shown, coacting feed rolls 144, 15a, 16a and 17a, etc.,
and curved guide plates 25a, all similar to the corre-
sponding parts of machine 10. Machine 104 differs from:
machine 10 in that a buckle folding device composed of
folding plates 26 and 27 and stop 28 has been substituted
for the first of the curved guide plates 25 and the perfo-
rating rolls 20 and 21 have been removed. As indicated
in Fig. 5, after the leading edge of sheet 12 passes be-
tween rolls 14a and 15a it is directed by means of lip 29
between the fold plates 26 and 27 until its advance is
arrested by the stop 28. The continued feeding of sheet
12 due to the rotation of rolls 14a and 15a causes the
sheet to buckle in the area between the fold plates 26 and
27 and the rolls 142, 154 and 16a. The buckled blank
is gripped between the rolls 152 and 16a to form a fold
A in the sheet 12. The blank is then fed through the re-
maining rolls of the machine in preparation for the next
step.

The linear distance from the stop-28 to the open ends
of the folding plates 26 and 27 is of such dimension
as to produce the fold A along a predetermined line in
the sheet 12. Such linear distance may be varied
through appropriate adjustment of the stop 28, thus vary-
ing the location of the fold line A in sheet 12.

For each folding operation made in the sheet 12 in
accordance with this invention, a separate folding ma-
chine of the type shown in Fig. 5 is utilized. All such
machines are alike in every respect, except for the posi-
tion of the stop 28 between the fold plates 26 and 27,
which is varied to provide for different folds in sheet 12.

In Fig. 6 there is shown an adhesive applicator 30 for
use in applying a strip of adhesive to the sheet 12. The
applicator 30 comprises a bed 31 along which the sheet
12 is advanced, a disc applicator 32 and a trough 33 in
which is retained an adhesive P, which preferably is a
paste having characteristics of a viscid fluid. The disc
32 is preferably mounted internally and centrally of the
trough 33, and has a small portion protruding through an
opening 35 in the bottom of trough 33. The disc 32 is
mechanically driven by conventional means (not shown)
in the direction of the curved arrow. The adhesive P is
disposed in trough 33 in the space between the disc 32
and the trough wall 36 so that upon rotation of the disc

32 a thin strip of adhesive is transferred by the periphery !

thereof to the advancing sheet 12.

In Fig. 7 there is schematically shown a preferred
method of producing a sixteen page signature from a
standard sheet or layout (having eight pages on each side
thereof) in accordance with this invention. The perfo-
rating machine is designated by the numeral 10, the
folding machines are designated, respectively, by the
numerals 10a, 105 and 10c and the adhesive applicator is
designated by the numeral 30. The sheet 12 is advanced
through the perforating machine 10 whereby a line of
perforations 24 is formed in the sheet along one of the
lines along which the sheet is to be folded in making the
signature. In the particular embodiment shown, the line
of perforations is formed one fourth of the width of the
sheet in from the right side edge thereof. The sheet 12
is then delivered by suitable and conventional conveyor
means to the first folding machine 10a where the sheet is
folded in half on a line parallel to the line of perfora-
tions to produce the first fold. By reason of such folding,
the line of perforations is disposed centrally of the folded
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sheet and overlaps the unperforated half portion thereof.
The folded sheet 12 is then delivered by suitable and con-
ventional conveyor means to the adhesive applicator 30
where a strip of adhesive or paste P is applied thereto
along the line of perforations. As shown in Fig. 12, the -
adhesive P is applied to the upper half of sheet 12 be-
tween adjacent perforations and is applied to the lower
half of sheet 12 in the manner of a bead by penetration
through the perforations.

Following the application of adhesive, the sheet 12 is
delivered by suitable and conventional conveyor means
to the second folding machine 105 where the sheet is
folded on a line perpendicular to and midway of the line
of perforations to produce the second fold. As shown,
by reason of the second folding operation, the line of
perforations having the adhesive applied thereto is folded
upon itself. .

Following the second folding operation, the sheet 12

" is delivered by suitable and conventional conveyor means
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to a third folding machine 10c where the sheet is folded
along the line of the overlapped perforations to produce
the third and final fold. Following the third folding op-
eration, the resulting signature is trimmed by means of a
standard guillotine cutter (not shown) to produce the
finished signature or booklet shown in Fig. 8.

In Fig. 14 there is shown a standard sixteen page sheet
or layout with the page numbers designated thereon used
in accordance with this invention to produce a sixteen
page signature having its pages bound by an adhesive. By
reason of this invention, it is possible, for the first time,
to produce economically and with standard sheets and
equipment adhesively bound signatures in excess of twelve
pages. Because of the line of perforations formed in the
sheet, it is possible to reduce the bulk along the fold line
of the signature, resulting in greater accuracy and ease
of folding. Further, by reason of the line of perfora-
tioms, it is possible to produce a bead of paste on the
underlying half of the sheet, thereby enabling the signa-
ture to be securely bound along its fold.

Heretofore, in order to produce practical signatures in
excess of twelve pages it was necessary to use special
sheets or layouts such as that illustrated in Fig. 13. Such
special layouts are extremely expensive to use in view of
the fact that they were not adapted for use with standard
equipment. .

As shown in Figs. 9, 10, 10z and 11, the adhesive or
paste P securely binds the signature along its fold regard-
less of whether or not the superimposed perforations are
in perfect alignment. Even if the perforations are not
aligned, the adhesive P effectively secures the outermost
sheet S of the signature to the innermost sheet S’ thereof.

In Figs. 15 and 16, respectively, there are shown sche-
matic diagrams of the adaptation of this invention to the
production of twenty-four page and thirty-two page book-
lets or signatures. As shown in Fig. 15, in producing a
twenty-four page signature, two parallel lines of perfora-
tions are formed in the sheet 124, the first line of perfora-
tions 24a being formed one sixth of the width of the sheet
in from the left side edge thereof and the second line of
perforations 244’ being formed midway of the sheet.
Thereupon, the sheet 12a is transferred by suitable and
conventional conveyor means to the first folding machine
10a where, through the provision of two conventional

_ buckle folding devices of the type shown in Fig. 5, it is

folded into thirds along fold lines A! and A2 parallel to
the lines of perforations. The fold lines A! and A2 are
disposed in such manner that, when the sheet is folded
along these lines, the perforations 24a and 244’ are each
disposed centrally of separate one third portions of the
sheet and are superimposed upon each other and upon
the unperforated third portion of the sheet. Following
the first folding operation, the sheet 12a is then subjected
to the pasting and second and third folding operations
previously described in respect of the sixteen page signa-
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ture, following which it is trimmed to produce a finished
twenty-four page signature.

In the case of the thirty-two page signature, the sheet
12b is first delivered to an adhesive applicator 30q where
a strip of adhesive is applied thereto one quarter of the
width of the sheet in from the left hand edge of the
sheet. Thereafter, the sheet 125 is transferred by suitable
and conventional conveyor means to a folding machine
16a where it is folded in half, doubling the adhesive strip
upon itself, Thereafter, the folded sheet 125 is transferred
by suitable and conventional conveyor means to machine
10 where a line of perforations 245 is formed in the sheet.
Thereafter, the perforated and folded sheet 125 is de-
livered to a second folding machine 105 where it is again
folded in half, thence to a second adhesive applicator 305
where a strip of adhesive is applied over the line of perfo-
rations, thence to a third folding machine 10c where the
sheet is folded along a line perpendicular to and midway
of the line of perforations and finally to a fourth folding
machine 10d where the sheet is folded along the over-
lapped line of perforations, following which the sheet is
trimmed to produce the finished signature.

In Fig. 17 there is shown rolls 15d and 164 and fold
plates 264 and 27d and stop 284, all of machine 10d, used
in the formation of the fourth fold in the thirty-two page
signature.

While certain selected embodiments of the invention
have been illustrated in the drawings and written specifica-
tion hereof, it is to be understood that equivalent elements
or steps may be used and the various steps of the methods
described may be reversed without departing from the
spirit and scope of the invention as defined in the claims.

Having thus described our invention, we claim:

1. A method of making a signature or the like from a
standard multi-page sheet comprising perforating the
sheet along at least one of the lines along which it is to be
folded, folding the sheet so that the perforations overlap
a portion of the sheet, applying an adhesive to the sheet
along a line of perforations, folding the sheet along a line
at right angles to said line of perforations so that said
line of perforations overlaps itself and folding the shest
along the overlapped line of perforations.

2. The method of claim 1 wherein the perforations are
aligned centrally of the folded sheet following the first
folding step.

3. The method of claim 1 wherein the line along which
the sheet is folded following the application of adhesive
is midway of the line of perforations.
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4. The method of claim 1 further including the step
of trimming the folded sheet following the last folding.

5. A method of making a signature or the like from a
multi-page sheet comprising perforating the sheet along a
plurality of the lines along which it is to be folded, fold-
ing the sheet so that the lines of perforations coincide and
at the same time overlap a portion of the sheet, applying
an adhesive to the sheet along the coincident lines of
perforations, folding the sheet along a line at right angles
to the lines of perforations so that the perforations over-
lap and folding the sheet along the overlapped lines of
perforations.

6. The method of claim 5 wherein the perforations
are aligned centrally of the folded sheet following the
first folding step.

7. The method of claim 5 wherein the line along which
the sheet is folded following the application of adhesive
is midway of the line of perforations.

8. The method of claim 5 further including the step of
trimming the folded sheet following the last folding.

9. A method of making a signature or the like from
a multi-page sheet comprising applying an adhesive to the
sheet along one of the lines along which it is to be folded,
folding the sheet in half along a line perpendicular to the
line of adhesive, perforating the folded sheet along a
second line along which it is to be folded, folding the
sheet so that the line of perforations coincides with the
folded line of adhesive, applying an adhesive to the line
of perforations, folding the sheet along a line at right
angles to the line of perforations so that the line of perfo-
rations is folded upon itself and folding the sheet along
the overlapped line of perforations.

10. The method of claim 9 further including the step
of trimming the folded sheet following the last folding.

11. The method of claim 9 wherein the first applica-
tion of adhesive is along a line spaced inwardly from one
side edge of the sheet a distance equal to substantially
one quarter of the width of the sheet and wherein the
sheet is perforated along a line spaced inwardly from the
other side edge of the sheet a distance equal to substan-
tially one quarter the width of the sheet.
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